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                                             Message                   

        I am highly delighted to note that JNKVV, College of Agriculture, Tikamgarh, Madhya Pradesh is 

organizing a National Webinar on “Approaches toward Development of Agriculture and Rural Sector in 

present Scenario” from 8-9 May, 2020.  In the present scenario, agriculture sector is growing rapidly but 

still many smallholders and grass root people have not been able to catch the opportunities opening up 

with them; they are still fighting with low productivity, an under developed food processing and problem 

of marketing of their produce. There is a challenge for the scientific community to cope up with the 

problem of livelihood security in the rural areas of the country. The theme of this webinar is of special 

significance in this context. 

I am sure that this national webinar will provide wider platform for emerging researchers, eminent 

scientist and experts from different parts of the country to deliberate on current challenges of rural and 

agriculture development, which is necessary for achieving food and livelihood security of the country and 

hope that recommendation of the National Webinar would surely bring out the innovative ideas of 

research for livelihood security of villagers of rural India. I extend my warm wishes to organizers for a grand 

success of the webinar. 

    

 

 

                                   (P.K. Bisen) 



 

                                                                             

Message 

I am extremely happy to note that the JNKVV, College of Agriculture, Tikamgarh has taken initiative 

to organize a two day webinar on “Approaches toward Development of Agriculture and Rural Sector in 

present Scenario” from 8-9 May, 2020. The theme of the webinar is of special significance in view of the 

current situation, when the entire world is facing a problem of Covid-19, and in India, our migrant laborers 

are returning back to their villages back. In the present scenario, rural and agricultural development is the 

only solution for food and livelihood security of the country. In this context, I am sure that the webinar 

would address the emerging issues and problems faced by the rural people especially farmers and landless 

laborers and come out with suitable recommendations for sustainable rural and agriculture development. 

I extend my compliments to the organizers, researchers and scientists participated from different 

parts of the country and with the webinar accomplish its targeted goal. 

 

      

(Dhirendra Khare) 

 

  



 

 

 

                                                                                          

                                                                                          

 

 

Preface 

One of our prime minister’s new vision is to improve the concerns of rural India is the real thought of the day to 

make a significant impact in overall progress of the country. Development in rural areas, up to a large extent 

depends on Agriculture, as it constitutes the prime source of livelihood and food for farmers and other villagers. 

But, the statement also hold true, the other way round, that is agricultural in a village also depends hugely on 

the infrastructure developments and scientific advancements in farming. 

                                        Keeping this   in mind  JNKVV  Jabalpur at College of Agriculture Tikamgarh M.P.   is    

organizing a two days National Webinar on  “Approaches toward Development of Rural and Agriculture Sector 

in the present Scenario” dated 08th and 9
th

 May 2020 . This National Webinar is an attempt to bring 

professionals /intellects of varied backgrounds on a common platform  to discuss the relevance; significance of 

the effective practices that speak of innovative approach with the technology and learning integrated with 

newness and desired know-how to achieve short term /long term goals in agriculture. 

We are sure that you all would find the National Webinar exciting and deliberations on the discussed subjects 

meaningful. We are also looking forward to the recommendations of this conference, which should provide 

solutions in effective development of strategies to uplift  rural India. 

                           We hereby thank to all Resource persons and convey our best wishes to all members of 

Organizing Committee and the respected delegates for their valuable participation in the Conference. 

     

 

 

 

 

                                                                                                                              (A.K. Sarawgi) 
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95 Role of the Agriculture Universities to improve quality of life in rural areas 

through 

Doubling farmer’s income-Vision and Challenges 

P.R.Deshmukh1 and V. B. Dhakne2 

96 The Role of Conservation Agriculture in Mitigation to Climate Change Govind Kumar Yadav1* and Laxman Singh Gurjar2 

97 Exploitation of Heterosis & Combining ability analysis in Sesame 

[Sesamum indicum L.] 

Kundan Muwel1 and R.S. Sikarwar2 

98 Soil and Water Conservation Laxman Singh Gurjar1* and Govind Kumar Yadav2 

99 Crop regulation: Need to quality production of pomegranate M. S. Bhooriya*1, T. R. Sharma2 and R. K. Jhade3 

100 Role Of Entrepreneurship In Agriculture And Rural Development Mamta Patel 

101 Role of Agriculture in Rural Development Manoranjan Biswal1, Payal Sharma2 and Garima 

Padwar3 

102 Gender Equality and Women Empowerment Manoranjan Biswal1* and Shailja Goswami2 

103 Identification of Promising Traits in Okra for Higher Yield and YVMV 

Resistance 

Meenakshi Kumari1*, A.K.Dubey1, D.P.Singh1, Manoj 

Kumar2 and S.S.Solankey3 

104 Role of Women Empowering in Horticulture Mohni Parmar*, Dr. Pragya Singh and Amit Kumar 
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105 Impact of Climatic Conditions on Horticultural Crop Production N.R. Rangare1*, Hemant Rahangdale2 and Shrishti 

Mehra3 

106 Gender equality and Women empowerment in India Nagesh Tiwari * and Pradeeep Dwivedi 

107 Estimation of Genetic Variability, Correlation and Path Analysis Coefficient 

for Yield Traits in Promising Advance Chickpea Lines (Cicer arietinum) 

Niyati Jain* and Anita Babbar 

108 Integrated Legume Crops Production and Management Technology Paramjeet Singh* and Alka Singh 

109 Integral effect of planting methods and Integrated Nutrient Management 

on yield of Maize 

Paras Kamboj1, Sukirtee2 and Vikas2 

110 Improvement of Socio-Economic Status of Rural Population in 

Bundelkhand Region of Uttar Pradesh 

R.K. Rai, Mayank Dubey, Gaurav Shukla, B. P. Mishra 

and Himanshu Pandey 

111 Section: Agriculture Development Demonstration of salt tolerant variety 

GGV-05-01 in Paddy 

J. Radha*, C. M. Kalibavi, Y. Raghavendra, M.V. Ravi, R. 

Jyothi and U.K. Kavitha 

112 Biological control: A Boon for Agricultural Intensification Rajesh Kumar Ekka1, Ankita Gupta2 and S.S. Shaw3 

113 Influence of foliar application of GA3 and NAA on g.,rowth and yield of 

cabbage cv. Selection -51 

Rishabh Dev1*, Pradeep Garg1, Shani Raj2 and Dr. V.K. 

Singh1 

114 Improvements in Postharvest Handling Practices of Horticultural Crops Romila Xess1*, Bharat Kumar2 and N.R. Rangare2 

115 Women Participations in Agriculture S. K. Verma 

116 Role of Agroforestry in Food and Nutritional Security 

 

S. Sarvade, A. K. Shrivastava and R. Thakur 

117 Agriculture and Rural development Programmes for improving the Quality 

of farmers life 

Sanjana Shrivastava 

118 Zero Tillage adoptation as rice-wheat system for improving yield and 

profitability of farmers in Eastern India (BIHAR) 

Sarita, Smita Sinha, Supriya kumari, Shagufta Yasmeen, 

Shivani ranjan 

119 Agroforestry in mitigating and adapting climate change *Satyajeet Kar1, Sandeep Rout2, Dishant Dongre1 and 

Bidwan Ranjan Sahoo3 

120 Eco-friendly management of Spodoptera litura using NSKE and Neem oil Shrikant patidar and Bhojeshwari Sahu 

121 Climate Change in India: Recent facts, Innovations and Adaptations in 

Agriculture 

Shrishti Mehra1, Hemant Rahangdale2 and N. R. 

Rangare 3 
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122 Cluster and Principal Component Analysis of Promising Soybean 

Genotypes 

Shrishti Mehra1*, M. K. Shrivastava, Vikas Verma and 

D. Pancheshwar 

123 Climate Resilient Agriculture for A Better Future Smita Sinha, Shivani Ranjan, Shagufta Yasmeen, Sarita 

,Supriya Kumari 

124 The Role of Govt. and Non-governmental Organization in the 

improvement of agricultural  employment 

Sneha Pandey 

125 Study on variability, heritability and correlation in garden pea (Pisum 

sativum var. Hortense L.) 

Sonal Tiwari1*, RK Sharma2, Birendra Pandey2, 

Manohar G.V.2 

126 Analysis of mustard suitability through GIS based Analytical Hierarchy 

Process for Sustainability of Agriculture around thermal power plant 

Subhas Adak1 ,Kalyan Adhikari2 and Koushik 

Brahmachari3 

127 Interaction effect of nitrogen and sulphur on the mineral composition and 

nutrient uptake of Mustard (Brassica juncea L.) 

Sukirtee1*, Y.V. Singh2 and K. Rishi Ranjan2 

128 Economic study of growth and instability of pulse production in Uttar 

Pradesh 

Vijay Kumar Pal1, Hraday Kumar1 and Awadhesh 

Kumar2 

129 Genetic Analysis of Bread Wheat Over the Environments Vijay Sharma1*, Neelam Shekhawat2 and Rumana 

Khan3 

130 Cluster Front Line Demonstration- An Integrated Approach towards 

Doubling Income of the Tribal Farmers and Sustainability 

Vishal Meshram, R.P. Ahirwar, Pranay Bharti and V.S. 

Suryawanshi 

131 The Response of Scenario Development on the Basis Formulating a 

Research Program in the Significance of Agriculture Sector in Rural Areas 

in Future Agriculture 

Ravi Prakash Verma* and A.K. Singh 

132 To study the impact of strategic role of human resource development in 

bundelkhand  region 

Ravindra Dohle*, S.P. Singh and Nitin Dohle 

133 An Evaluation Study Of The Improved Varieties Of Soybean Adopted By 

The Farmers In Sehore District (M.P.) 

Reena Bhawel, K.N.Pathak, Abhilasha Sharma and 

Dharmendra Patel 

134 “Orchid conservation and utilization” 

 

Richa Singh*, Dharna Bisen and Pratibha Bisen 

135 Effect of fertigation on growth and yield in Coconut in Indo-gangatic plain 

of Bihar 

Ruby Rani 1*, H.P. Maheshwarappa2, Rani Kumari1, 

Ankita Aman and Sanjay Sahay1 

136 Breeding for Industrially exploited Chillies: Retrospect and Prospectus S. Raghuveer1 and G. Chandramohan Reddy2 



10 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

137 Cut green production under Hi-tech shade net at Purba Medinipur- A case 

study of viable remunerative income generating gateway 

Sayan Sau1*, Samarpan Chakraborty2 and Krishna 

Kishor Goswami 

138 Crop residue management for economic and environmental sustainability Shivani Ranjan, Sumit Sow 

139 Pathogenic characterization of soybean germplasm lines against Aerial 

blight and Frog eye leaf spot disease under field condition 

Shivani Uikey*, Stuti Sharma, Pawan K. Amrate and M. 

K. Shrivastava 

140 Global climate change : Scenario and food security Shreesty Pal* and Dr. S. K. Pandey 

141 Food Irradiation–A Review Shubhashini Dubey, Swati Narayan and A.K. Gupta 

142 Agriculture Sustainable Management for Socioeconomic Status of Indian 

Farmers 

Sudhir Kumar Gaur1* and Dr. Deep Gupta2 

143 Soil-less culture in fruits and vegetables production Sumit Sow and Shivani Ranjan 

144 Organic Farming for sustainability and food security Sumit Sow and Shivani Ranjan 

145 Agricultural Development-policy Dimension Sunil Kumar1*, Anjali Verma2 and Kshitij Parmar3 

1 

146 Evaluation of soybean [Glycine max (L.) Merill] for phenology, physiology, 

growth, productivity and quality under various herbicidal treatments 

Supriya Debnath1*, A. S. Gontia1, Mrunal Ghogare1, 

A.K. Jha2, Anubha Upadhyay1, 

Preeti Sagar Nayak1 and Zuby Gohar Ansari1 

147 Assessing the knowledge of rural women regarding health care practices 

in Nainital district of Uttarakhand 

Tara Koranga1 and Dhriti Solanki2 

148 Effect of plant growth promoting microbes on growth and yield of tomato Tulja sanam1 and Suseelendra desai2 

149 Effect of Yield Attributing Characters of Wheat as Influenced by Date of 

Sowing and Genotypes 

Uma1, S.P. Singh* and Naresh Kumar1 

150 Evaluation of Suitability of Different Soil Extractant for Fertilizer 

Recommendation in STCR Approach 

Vijay Kant Singh1*, Poonam Gautam2, Vineet Kumar2, 

Shiv Singh Meena2, Arkendu 

Ghosh3 and D. N. Singh4 

151 Taxonomic Documentation of Lepidopteron Insect pests of Medicinal 

plants Collected  Through Light Trap In Jabalpur, MP 

Yogendra Kumar Mishra, Amit Kumar Sharma, 

Gyanendra Tiwari and Palak Dubey 

152 Plant biotechnological for horticultural crop improvement Yogendra Singh1, Sharad Tiwari1, Rahul Dongre2 and 

U.K. Chanderia 2 

153 Performance of substitution of summer rice with maize in tribal area of 

Chhattisgarh plain 

Vinamarta Jain*, Abhay Bisen and Divedi Prasad 
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154 Study on Diversified Farming Practice Influencing Livelihood of Tribal 

Farmers 

Krishna Kumar Rana 1*, Arun Kumar 1 and S.R.K. 

Singh2 

155 Performance of transplanted Pigeon pea [Cajanus cajan (L) Millsp.] under 

rainfed condition of northern hill zone of Chhattisgarh, Madhya Pradesh 

K.P. Tiwari*, Namrata Jain and Vinita Singh 

156 Impact of Summer Deep Ploughing under Area of IWMP-14, Micro 

Watershed 

Anamika Jain Badkul* and Amrita Badkul 

157 Vermicomposting : Sustainable approach for entrepreneurship 

development of farm women 

Moni Singh1*, Neerja Patel2 and Manish Kumar3 

 

158 Assessment of Maize-legume intercropping system in Tikamgarh district of 

Madhya Pradesh 

Pentyala Narayani1, Namrata Jain2* and Surabhi Jain 

159 Field Evaluation of Eight Row Paddy Drum Seeder in shahdol district (M.P.) Deepak Chouhan*, Mrigendra Singh, Alpana Sharma, 

P. N. Tripathi and B. P. Pandre 

160 Assessment on Effectiveness of Whatsapp Messages regarding Improved 

Agricultural Production Technology 

Neerja Patel*, Moni Singh, Savita Kumari and A. K. 

Dixit 

161 Study on Diversified Farming Practice Influencing Livelihood of Tribal 

Farmers 

Krishna Kumar Rana1*, Arun Kumar1 and S.R.K. Singh2 

162 Evaluation of effect of Foliar Application of Growth Regulator on yield 

attributes of Bottle gourd 

Mrigendra Singh* and Alpana Sharma 

163 Enhancing Wheat Productivity through System of Wheat Intensification Satya Prakash, Shweta Kumari and A.K.Singh 

164 The role of ICT Tools in development of rural people Shruti Samadder 

165 Effect of Integrated Nutient Management on Growth and Yield of KnolKhol 

(Brassica oleracea Var. Gongylodes L.) 

Ravi Shankar Ratre1*, V. K. Singh2 and Ravi Yadav3 

166 An analytical study on Bhawantar Bhugtan Yojna in Sehore District of 

Madhya Pradesh 

Pradeep Piplaz, K.N.Pathak and Abhilasha Sharma 

167 Network of pesticide distribution system in India: options and 

opportunities for rural development 

Ritu Pandey*, Arpita Dash, Sonal Patel, Pritam Singh, 

Moni Thomas. 

168 Changes in Social and economic importance of women through social 

sector in Agriculture 

Archana Khare, Amit Kumar, S.V.S.Chauhan, Debesh 

Singh 

169 Upliftment of economical status of rural people through Bamboo S. Bhalawe*, R.K. Thakur, P. Shrivastava, S.S. Sarvade 
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plantation and U. Bisen 

170 Effect of summer and winter stress in Tharparkar milch cows Deepandita Barman, S.S.Lathwal, C. Kotresh Prasad, 

Anuradha Gupta, Maneesh 

Ahirwar, Srijana Sharma and Sadhana Tiwari 

171 Prospects of ornamental fisheries for the empowerment of farm women Raj Kumar, Sahar Masud and Akhil Gupta 

172 Moringa leaf powder for combating anaemia Alka Singh*, Neelu Vishwakarma1 and Alpana 

Sharma2 

1 

173 Evaluation of intercropping of lentil with linseed for sustainable 

production under rainfed condition in Sagar district 

Mamta Singh 

174 Gender Equality and Women Empowerment Sheetal Patel* and Prashant Singh Kourav 

175 Reproductive characteristics of berari male goats of vidarbha region of 

maharastra 

Manjusha G Patil1, P.B.Hase2 and Sujata Sawant3 

176 Key Drivers of Rural Change Prashant Singh Kourav* and Kamini Bisht 

177 Assessment of Integrated Nutrient Management in Wheat based on Soil 

Test Value Growers in Harda District of Madhya Pradesh 

RC Jatav1, OP Bharti2, MK Bankoliya1, Sarvesh 

Kumar1, Kamlesh Ahirwar3 and RC 

Sharma1 

178 Evaluation of Soybean Cultivars and Lines under Excessive Moisture Stress 

in Eastern Part of Madhya Pradesh 

S.K.Pandey1*, Stuti Mishra,2 M.K. Shrivastava2, 

Archana Rani,2 A.N. Shrivastava2, K. 

Tsuji3 and S. Kobayashi3 

 

179 Terminalia bellirica as important NTFPs tree for tribals Keyur R. Rathod* and Khushbuben D. Rathod 

180 Buckwheat For Nutrition Security; Composition, Cooking Quality And 

Acceptability 

R. Latha Rani1* and U. N. Kulkarni 2 

1 

181 Adoption Level of Sesame Cultivators of Sihora Block of Jabalpur District 

and their Association with Technological Gap in Recommended Sesame 

Cultivation Practices 

Chandrika Sharma* and N.S. Khedkar 

182 Floriculture- A tool for income generation among rural women Iqra Farooq*, Iqra Fayaz Khan, Aoufa Mushtaq and 

Uzma Rashid 

183 Zero Budget Natural Farming: Thinking Beyond Organic Farming Mansi Faldu1, Swati Jalu2 and Khushboo Bhati2 

184 Annual and compound growth rate in the area under chemical and bio-

pesticides in India 

Pragati Nema*, Anuj Sharma, Bhavna Chauhan, Shalu 

Chandel, Sunita Dhaka and Moni 

Thomas 
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185 A Study of Quality Improvement Activities in Rural Areas Avan kumar1, Narendra Prasad2 and Surabhi 

Prazapati3 

186 Bacteriophage: As novel approach for plant bacterial disease management Monika Karn1*, Upasna Priya2 and Priya Bhargava3 

187 Strengthening of Weaker Section through Goat Farming in Bundelkhand Mayank Dubey*, R.K. Rai, Gaurav Shukla, Umesh 

Chandra and Vijay Sharma 

188 Problems perceived by the post-graduate students in pursuing 

entrepreneurial activities and suggestions to overcome the problems 

P. H. Patel1*, Dr. J. K. Patel2 and K. V. Mashaliya 

189 Biopesticides and Bio-Control Agents for Sustainable Agriculture S. K. Mishra, R. K. Saraf and Vikas Gupta 

190 Infection process and management source of false smut of rice caused by 

Ustilaginoidea virens 

Uday Kumar1* Sharwan Kumar Sahani2, Priyanka 

Kumari3 

191 Agriculture Development Through Horticulture Shikha Jain 

192 Innovative technological management strategies for the ginger soft rot to 

uplift the farmers livelihood in the Tikamgarh district of Madhya Pradesh 

R.K. Prajapati* and B.S.Kirar 

193 KVK to become Agri led Skill Centre for tribal farming community Geeta Singh*, Satendra Kumar, Avdhesh K. Patel and 

S.S. Gautam 

194 Tree architecture management for high density planting of guava K K Srivastava and Dinesh Kumar 

195 Physiological and Biological processes of plant as influenced by Plant 

Growth Regulators 

Vikash Singh1, K. K. Agrawal2 and Muni Pratap Sahu2 

196 Performance of high yielding variety, method of planting and nipping on 

growth and yield of chickpea 

Brajkishor Prajapati*, R.L. Raut, Sunil Kumar Jatav, 

S.R.Dhuware, M.P. Ingle, Sukhlal 

Waskel, Jitendra Maskole and Dharmendra Agase 

197 Moringa – Tree of life for preventing malnutrition among women and 

children 

Jagriti Rathore 

198 Influence of Plant Growth Regulators on growth, yield attributes and yield 

of Rabi Onion 

Neeraj Dhaked* and A.K. Nigam 

199 Importance of ITK in Sustainable Agriculture Sabyasachi Pradhan1* and Venkteshwar Jallaraph2 

1 

200 Impact Of Long Term Application Of Inorganic Fertilizer And Organic 

Manure On Soil Properties and Yield Of Soybean-Wheat Sequence In A 

Vertisol 

Anil Nagwanshi*, AK Dwivedi, BS Dwivedi and SK 

Dwivedi 

201 State of pesticide sector in India: A state-wise analysis on pesticide Harshita Tiwari ,Yogendra Uikey, Priya Tiwari, Vedant 
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consumption Gautam and MoniThomas 

202 Impact of variety and row spacing on growth and productivity of sesame Arun Patidar* and U.K. Tiwari 

203 Evaluation and utilization of soybean germplasm lines for possible 

resistance against Charcoal rot and Yellow mosaic virus diseases 

Surbhi Pachori*, M. K. Shrivastava, Pawan K. Amrate, 

and Sharad Tiwari 

204 Evaluation of bio control agents and novel fungicide tebuconazole 

50%+trifloxystrobin 25% against Helminthosporium oryzae isolates under 

in vitro. 

Malempati Subhash Sri Sanjay1*, Upendra Kumar 

Khare1, M Surya Prakash Reddy1, 

Raavi Sreenivasulu1 and Madhana Keerthana S2 

205 Insect vector interactions with persistently transmitted viruses UpasnaPriya1* and Monika Karn2 

206 Effect of variety and nitrogen scheduling on maize (Zea mays L.) under 

rainfed condition of Malwa plateau agro-climatic zone 

Aakash* and N. S. Thakur 

207 Genetic studies of fenugreek genotype grown under different salinity 

levels 

Sarla Kumawat1*, DK Gothwal2, Kana Ram Kumawat3 

and Ravi Kumawat4 

208 Decision Suppot system is useful tool for Precision Farming Akanksha Sharma 

209 Response of phosphorus levels in combination with bio-inoculants on 

growth, yield of rice and soil properties in a Vertisol of Central India 

Rajesh*, A. K. Upadhyay and H. K. Rai 

210 Quality, productivity and economics of soybean as influenced by nutrients 

application under STCR approach 

A. K. Upadhyay, H. K. Rai, R. K. Sahu and Pradip Dey* 

211 Development of disease resistance in plants through CRISPR/Cas PriyaBhargava*1, Diksha Sinha1, Dimple Rana1and 

Monika Karn2 

212 Constraints and opportunities in relation to organic farming in Rewa 

district of M.P. 

Sanjay Singh1, R.P.Joshi2, Madhulata Kumari2 and 

A.K.Pandey1 

213 Mycorrhizae: the metabolism between soil fungi and the plant Padaliya Paras1*, Himansuman2, Piyush Choudhary3, 

Divya Gahlot4 

214 “Sarvera”- The Healthy Future of Wealthy Agriculture Himansuman1* and Kawita Bhatt2 

215 Soil and Water Management for Climate Smart Agriculture Harish Kumar Bijarnia1*, Piyush Choudhary1, Basant 

Kumar Dadrwal2 and Mahipal 

Singh Choudhary 

216 Biofortification through Amino acid application in horticultural crops Anvita Sharma* and Jyothsna J 

217 Genetically modified crops: current status and future prospectus Charu Jamnotia and SomyaArora 
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218 Revealing pathogenic variability in different isolates of Macrophomina 

phaseolina (Tassi) Goid causes charcoal rot disease of soybean by cut stem 

inoculation technique 

Pawan K. Amrate, M. S. Bhale and M. K. Shrivastava 

219 Marker assisted development of Near Isogenic R lines to study the 

segregation pattern offertility restorer genes and comparative analysis of 

their efficiency in fertility restoration in 

genetically similar and diverse backgrounds in rice 

Sonu Shekhawat1, Vikram Jeet Singh1, Nandakumar 

S1, Brijesh Kumar Dixit1, Gopala 

Krishnan S1, K.K. Vinod2, Ranjith K Ellur1, Haritha 

Bollinedi1, M. Nagarajan2, A.K. 

Singh1 and P. K. Bhowmick1* 

1 

220 Bio-intensive pest management of chilli Bhojeshwari Sahu* and Shrikant Patidar 

221 Role of foliar fertilization on pulse crop Sandeep Kumar Verma1, Mohammad Hasanain2, 

Durgesh Kumar Maurya1 and Sanjeev 

Singh1 

222 Organic farming and carbon sequestration Riya Barthwal1*, Naina Bhatt1, Shikha Jain1 and Bheru 

Lal Kumhar2 

223 Constraints faced and suggestion by farmers to improved sericulture 

production of Hoshangabad district of Madhya Pradesh 

R. Narvariya*, N.L. Maheshwari and A.Shrivastava 

224 Carp fingerling production in seasonal fallow farm ponds: a profitable 

technology package for livelihood of tribal fish farmers of Dindori District, 

Madhya Pradesh 

Satendra Kumar1*, Avdhesh Kumar Patel1, Geeta 

Singh1, Pawan Kumar2, SS Gautam1 and 

SRK Singh3 

225 Effect of Irrigation Schedules and Foliar Application of Potash on Growth 

of Summer Greengram (Vigna radiata L.) 

Sonal Athnere* and A. K. Kolage 

226 Impact of Front Line Demonstration on Scientific Temperament of 

Soybean Growers under the K.V.K. Narsinghpur (M.P.) 

Neerja Patel, K.V. Sahare, Ashutosh Sharma, S.R. 

Sharma 

227 Effect of Training on Nutritional Knowledge of Anganwadi Workers of 

Bellary District in Karnataka 

Kavitha.Y.Ullikashi1 and C.M.Kalibavi2 

228 Annual and compound growth rate in the area under chemical and bio-

pesticides in India 

Pragati Nema*, Anuj Sharma, Bhavna Chauhan, Shalu 

Chandel, Sunita Dhaka and 

Moni Thomas 

229 Drones and Agriculture: A Match Made in Heaven Arathy J, Justy D Varughese, Prathibha Das, Aiswarya 

Ravi 

230 Agronomic Biofortification of Zinc and Iron – a Way Forward Bholanath Saha1* and Sushanta Saha2 

231 Blending of Indigenous knowledge with Advance approach for better B. S. Dwivedi, Y.M. Sharma and Shailu Yadav 
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results 

232 Role of Agriculture sector in Rural Economy Neha Dwivedi1, Sirela Bharat2, Yogeshwari Sahu3 

233 Phosphorus Availability in Vertisols from The Rhizosphere Narendra Chouhan1* and S.K.Sharma2 

234 Role of Allelopathy on Weed Management in Cereal Crop Durgesh Kumar Maurya1*, Mohammad Hasanain 2, 

Sanjeev Singh1, Sandeep Kumar 

Verma1, Sameer Shrivastava3 and Ibrahim4 

235 Estimated demand of bio-pesticides in various states during 2014-15 to 

2018-19 

Channabasava, PoojaParmar, Raj Kumar, Deepali 

Viswakarma and Moni Thomas 

236 “Agricultural Tourism for Entrepreneurship Development : A good tool for 

rural youth 

for self employment in Jabalpur Division of Madhya Pradesh” 

Yati Raj Khare*, Rashmi Shukla, AK. Singh and D.K. 

Singh 

237 A Review on Nutrition of Quinoa Sagar M. Chavan*, N. K. Jain, KK Menna, S. K. Jain and 

A. Goyal 

238 Decadal Linear Growth Rates of Sesamum in Different Districts of 

Chhattisgarh 

D.R. Agashe, Rajni Agashe , Dr. R.L. Raut and Neha Tai 

Agashe 

239 Biological and mechanical transmission of horse gram yellow mosaic 

disease to different hosts 

Arindam Das 

240 Determination of Physiochemical characteristics, Packaging and Storage 

stability of Custard Apple pulp 

D. C. Shrivastava*, R.K.Jhade, P.L Ambulkar and 

Surendra Pannase 

241 Global warming and it’s effect on Indian agriculture Jeetendra Kumar*, Atul Kumar, Shobha Rani and 

Wajid Hasan 

242 Payments for Ecosystem Services: A Strategy for The Revival of Rural 

Economy Post CPandemovid-19 ic 

Suvangi Rath1*, Jeebanjyoti Behera 

243 Studies on Fusarium wilt of Chickpea caused by Fusarium oxysporum f. sp. 

ciceri (Padwick) Synder and Hans 

M.G.Patil* and K.T. Apet 

244 Evaluation of citrus essential oil for management of cercospora leaf spot 

on beetroot 

Kandhi Mounika1 and Abhilasha A Lal2 

245 Precision agriculture Shagufta Yasmeen, Shivani Ranjan, Sarita, Supriya 

Kumari, Smita Sinha 

246 Innovative Approaches For Controlling The Locust Outbreak Abirami S* and MK Nayak 
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247 Problems faced by farmers and possible solutions amid coronavirus 

pandemic in Patna district, Bihar 

Aditya Sinha1* and B.D. Singh2 

248 Agroforestry Approach for Soil and Water Conservation in Ravine lands Amita Sharma*and Akhilesh Singh 

249 Network of pesticide distribution system in India:options and 

opportunities for rural development 

 

Ritu Pandey, Arpita Dash, Sonal Patel, Pritam Singh, 

Moni Thomas. 

 

250 Field Evaluation of Eight Row Paddy Drum Seeder in shahdol district (M. 

P.) 

Deepak Chouhan*, Mrigendra singh, Alpana Sharma, 

P. N. Tripathi and B. P. Pandre 

251 GENDER EQUALITY AND DEVELOPMENT IN KERALA: A PARADOX Geethu P George 

252 Strategies to enhance the phosphorus-use-efficiency through fertilizer 

best management 

practices 

Ayesha Fatima1, Basant Kumar2 

253 Soil fertility status of Bhopal district in central India using GPS and GIS 

technique 

R.K.Sahu*, A.K.Upadhyay and S.S.Baghel 

254 Population dynamics of pod fly and its natural enemies on 

Pigeon pea 

N R Patange and S B Kadam 

255 Economics of Raised Bed Planting for Chickpea in Shajapur District of MP SS Dhakad1*, G R Ambawatia2, Kayam Singh1, 

Mukesh Singh1 and Gayatri Verma 

256 Organic Farming for Sustainable Agricutlure B.P.S. Raghubanshi, Y.P. Singh, Reeta Mishra, P. P. 

Singh and S. P. Singh 

257 A critical comprehension of carbon neutral management practices in 

agriculture by tribal 

farmers of Betul district of M.P. 

Govinda Bihare 1*, Golu Uikey 1, Prashant Kumar 2 

and S.K Badodiya 1 

258 Role of plant breeding and genetics in rural and agricultural development Akash Khandelwal and S. P. Aishwarya 

259 Bio- efficacy of Ready mix Formulation Pyriproxyfen + Bifenthrin against 

pest complex of Chilli 

Shruti Patle*, Bhimrao Jadav, Sreekant Patidar and S. 

B. Das 

260 Influence of plant growth regulators (PGRs) on growth parameters and sex 

ratio in 

cucumber (Cucumis sativus L.) 

Pradeep Garg ,V. K. Singh, K. C. Shukla and Lal Singh 

261 An intensive study on the local cultivation species of Dubraj paddy Ravishankar guruwansh1* and Jaydev Haldar2 
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activities in Nagri block, Dhamtari district (C.G.) 

262 Success story-Kharif Onion Changed the Livelihood B.K. Tiwari, Smita Singh, K.S. Baghel, A.K. Patel, 

Akhilesh Kumar and A.K. Pandey 

263 Training for gender equality and women empowerment Abha Tiwari 

264 Studies of garlic (Allium sativum L.) Cultivar for Morphology, Yield and 

Yield attributing Traits under Malwa Plateau of Madhya Pradesh 

Surendra Ghoshi *, K. C. Meena*, I.S. Naruka*, A. 

Haldar**, N. Soni* and D.K. Patidar 

265 Studies on Fusarium wilt of Chickpea caused by Fusarium oxysporum f. sp. 

Ciceri (Padwick) Synder and Hans 

M.G.Patil* and K.T. Apet 

266 Mulberroside C” identified as a hit for HIV, CHIKV and DENV using 

computational screening 

Madam Ankitkumar1*, Himansuman1 , Khushbhu 

Chittora2 and Pratibha Yadav3 

1 

267 Climate-Smart Agronomy for Sustaiable Rice Production Malay K. Bhowmick1*, Shubhadip Kar2, Ashim K. 

Dolai2, Pulak K. Bera1 and Sampad R. 

Patra1 

268 Rural Change : Scenario and Key Drives Neha Markam 

269 Rural Start-Up Initiatives Nupur Biswas1*, Ram Datt2 and Nirupam Biswas3 

270 AGRICULTURAL KNOWLEDGE INFORMATION SYSTEM : A Facet of ICT 

For Developing Rural India 

Shrishti Bilaiya1*, NK Khare2 and Seema Naberia3 

271 Biostimulants for Improved Yield and Quality in Sustainable Horticulture Iqra F. Khan*, Iqra Farooq, Mohsin A. Hajam and 

Amina Saadiq 

272 Studies on the technologies to enhance crop security of Fodder Beet, a 

high yielding green fodder crop gaining popularity in arid regions in India. 

R. Vinayak1* and J. Shankaraswamy2 

273 Integrated Farming Systems-An Overview Sandeep Rout1, Satyajeet Kar2, Bidwan Ranjan Sahoo3 

and Rajesh Kumar Sahoo 

274 Smart Agriculture using Innovative technology for rural development Manish Raj*, Kanhaiya Lal and Ramanand chaudhary 

275 Management of Whitefly in Summer Greengram Mukesh K. Bankoliya*, Sarvesh Kumar, R.C. Sharma 

and R.C.Jatav 

276 Gender Equality and Women Empowerment Nedhi Rani Sharma* and T. Vishal 

277 Mitigation of methane (CH4) gas emission from wetland paddy fields 

through agronomical approaches 

Mohan Babu Y. N.*, P. Vara Lakshmi and G. Adi 

Lakshmi 

278 Indian Scenario of Start ups with their Role in changing Lives of Rural Poor Sarvesh Kumar*, MK Bankoliya and RC Sharma 
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279 Effect of varieties and row spacing on growth and productivity of Urdbean Balram Singh Parihar and U.K. Tiwari 

280 Integrated weed management and Conservation tillage effects on weeds 

and productivity of cowpea (Vigna unguiculata) 

D. S. Sasode*, Ekta Joshi, Varsha Gupta, Neelam 

Singh,Roop Singh Dangi and Namrata 

Chouhan 

281 Tendu in assuring Livilihood of Forest Dwellers in Madhya Pradesh Dishant Dongre* and Satyajeet Kar 

282 Performance of Rhizobium japonicum inoculated in Black gram (Vigna 

mungo) in Rabi Season and sub-tropical region of Odisha 

Bidwan Ranjan Sahoo1*, Bignyan Ranjan Sahoo1, 

Sandeep Rout2 and Satyajeet Kar3 

283 Effect of temperature on germination of vegetables in Dindori District Avdhesh Kumar Patel1*, Satendra Kumar1, Nidhi 

Verma2, Shweta Masram1 andS.S. 

Gautam1 

284 Utilization of Sources of Agricultural Information by Maize Growers of 

Middle Gujarat 

U. M. Patel1 and J.K.Patel2 

285 Scope Of Fruit & Vegetable Processing In Madhya Pradesh Dr Vijay Agrawal 

286 Soil organic carbon dynamics under long term nutrient management in 

soybean based cropping systems 

Priyanka Jain*, Brijlal Lakaria, Durga Bhurial, Vikash 

Singh, Divya bhayal, Kiran Patel 

and Vivek singh 

287 Screening of different germplasm lines of sesame against leaf roller and 

capsule borer (Antigastra cataunalis Dup.) 

S R Thakur*, M K Nayak, Shiv Ratan and Manisha 

Shyam 

288 “Impact assessment of the Farmer Producer Company on farmers.” Kulraj Raghuwanshi and Seema Naberia 

289 Perception Of Farmers Towards PradhanMantriFasalBimaYojana At Sehore 

Block Of Sehore District (M.P.) 

Nishi jain, K.N.Pathak, Abhilasha Sharma and 

Dharmendra Patel 

290 Adoption level of improved soybean production technology in Sehore 

block of District Sehore, Madhya Pradesh 

Rahul Sikarwar, K.N.Pathak, Abhilasha Sharma, Rohan 

Sharma and Suresh Dangi 

291 Evaluation of post-emergence micro-herbicides in Kharif maize (Zea mays 

L.): weed management, productivity and profitability 

Radheshyam*, Shanker Lal Jat and C M Parihar 

292 Assessing the knowledge of rural women regarding health care practices 

in Nainital district of Uttarakhand 

Tara Koranga1 and Dhriti Solanki2 

293 Effect on Yield attributes, Yield and Economics of different Soybean 

varieties for Bundelkhand region in M.P. 

Sourabh Chaturvedi, U.K. Tiwari and K.C. Shukla 

294 Commercial Mushroom Cultivation To Empower The Rural Community Prathibha Das, Arathy.J, Gladish Mary Joy and Josiya 

Joy 
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295 Agro-morphological Characterization and Association Studies for Yield 

Attributing Traits in Wheat 

Sanjay Hingve, R.S. Shukla, Vinod Kumar Goyal and 

Suneeta Pandey 

296 Physiological Response of Lentil (Lens Culinaris Medik.) Genotypes to 

Salinity Stress and its Mitigation through Microbial Inoculation 

Usharani Ediga 

297 Effect of Mushroom (Agaricus Bisporus) and Probiotics (Saccharomyces 

Cerevisiae) Supplemented Diets on Growth Performance of Broiler Chicks 

Raj Kumar1*, Nazim Ali2, Debashis Roy2 and P. K. 

Singh3 

298 Role of Education in Empowering Women Vineeta Pandey* and Kshitij Parmar 

299 Microbes Mediated Stress Management of Plants for Sustainable 

Agriculture in Present Scenario 

Ritesh Kumar 

300 SOIL AND WATER MANAGEMENT FOR CLIMATE SMART AGRICULTURE Harish Kumar Bijarnia1*, Piyush Choudhary1, Basant 

Kumar Dadrwal2 and Mahipal 

Singh Choudhary1 

 

301 Indigenous Technical Knowledge – A Means to Climate Smart Agriculture Hemraj Jat1*, Piyush Choudhary2and Mahipal Singh 

Choudhary2 

302 Climate Change and Agriculture: Strategies for Efficient Natural Resource 

Management 

Mahipal Singh Choudhary1*, Piyush Choudhary1 and 

Basant Kumar Dadrwal2 

303 Climate Smart Agricultural Technologies: A Way Forward For Food Security Piyush Choudhary1*, Basant Kumar Dadrwal2 and 

Mahipal Singh Choudhary1 

304 Parboiling of Paddy by using of ohmic heating system 

 

Aaradhana Patel 

305 Agricultural Innovation System (AIS): A Strategic Answer for Agricultural 

Development 

Vihariya Payal Hargovindbhai 

306 Unique Skills in Post Harvest Management and Extension Strategy for 

Women Empowerment 

P.M. Mandavkar 1, M.S. Talathi 1, M.H. Khanvilkar 2 

and S.G. Bhave 

307 Performance of Rhizobium japonicum inoculated in Black gram (Vigna 

mungo) in Rabi Season and sub-tropical region of Odisha 

Bidwan Ranjan Sahoo1*, Bignyan Ranjan Sahoo2, 

Sandeep Rout2 and Satyajeet Kar4 

308 Principal Component Analysis under drought condition in Soybean Swati Saraswat and Stuti Sharma 

309 Content Analysis and Readability Test of Agricultural Portals Kawita Bhatt1* and Himansuman2 

310 Ayushman Bharat Pradhan Mantri Jan Arogya Yojana (AB PMJAY) Jagatpal1* and Vineeta Pandey2 
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311 Eco-friendly management of Spodoptera litura using NSKE and Neem oil Shrikant patidar*and Bhojeshwari Sahu 

312 Assessment of prevalence of anemia in rural and urban school going 

adolescent girls of Dharwad taluk ,Karnataka 

Kavitha.Y.Ullikashi1 and Girija Mulimani2 

313 Potentiality of the nanoparticle to manipulate different biological 

parameters and melanin biosynthesis in Bipolaris sorokiniana 

Anshu Kumar1*and Abhijeet Ghatak2 

314 Role of Plant Growth Regulator (PGR) in Vegetable Production Aarti Sahu1*, Muni Pratap Sahu2 and Vikash Singh3 

1 

315 “Mulberroside C” identified as a hit for HIV, CHIKV and DENV using 

computational screening 

Madam Ankitkumar1*, Himansuman1 and Pratibha 

Yadav2 

316 Food Processing: A innovative avenue for youth Amit Kumar* and Mohni Parmar 

317 Cottage Industry of Fish Scale Ornaments and Decorative Items: A New Era 

for Women Empowerment in Rural Area 

Tanushri Ghorai* and Adita Sharma 

318 Irrigation Scheduling in Wheat for Optimization of Yield Sanjeev Singh1*, Adesh Singh1, Mohammad 

Hasanain2, Gaurav Shukla1, Durgesh 

Kumar Maurya1 and Yakshi Agrawal3 

319 Integrated Indigenous Farming Systems: A potential way to food and 

nutritional security and income generation for rural people 

C. Thatchinamoorthy and J. Meenambigai 

320 Youth and Agriculture Aniketa Horo 

321 Integrated Farming Systems; Research, Extension and scope in Punjab Sohan Singh Walia 

322 Rural Development through Value Addition of Horticultural Crops Justy D Varughese1and Arathy J2 

323 Concept And Role of Conservation Agriculture in India for Susainable 

Production 

Jeebanjyoti Behera1* and Suvangi Rath2 

324 Farmers’friendly ipm techno-package for combating major soil borne root 

knot and rot diseases of okra 

Archana Singh 

 

325 PROBLEMS FACED BY THE TRAINEES IN ADOPTION OF VERMICOMPOST 

TECHNOLOGY IN REWA (M.P.) 

Reema Khobragade 

326 Performance of Kadaknath and non-descript Desi birds reared as backyard 

system of farming in Keymore Plateau region of Madhya Pradesh 

Pramod Sharma*, Rashmi Shukla, A.K. Singh, Neelu 

Vishwakarma, D.K. Singh, 

Akshata Tomar, Yati Raj Khare and Nitin Singhai 

327 Success story-Kharif Onion Changed the Livelihood B.K. Tiwari, Smita Singh, K.S. Baghel, A.K. Patel, 
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Akhilesh Kumar and A.K. Pandey 

328 Cut green production under Hi-tech shade net at Purba Medinipur- A case 

study of viable remunerative income generating gateway1 

Sayan Sau1*, Samarpan Chakraborty2 and Krishna 

Kishor Goswami1 

 

329 Rural development through sustainable agricultural extension system Jeetendra Kumar 

330 Genetic studies of fenugreek genotype grown under different salinity 

levels 

Sarla Kumawat1*, DK Gothwal2, Kana Ram Kumawat3 

and Ravi Kumawat3 

1 

331 Effect of GA3 and stage of foliar application on growth, flowering and 

corm production of gladiolus (gladiolus hybridus hort.) Cv. Oscar. 

 

ANKIT CHAUHAN*, YATENDRA SINGH**, BRIJESH 

KUMAR**, YOGESH SINGH** AND DEEPAK KARAN* 

 

332 Response of different levels of sulphur and zinc on the growth, yield and 

quality of onion(Allium cepa L.) cv. AFLR. 

Deepak Karan*, Vishwanath**, Manoj Pandey** and 

Ankit Chauhan* 

 

333 Agriculture Sustainable Management for Socioeconomic Status of Indian 

Farmers 

Sudhir Kumar Gaur1* and Dr. Deep Gupta2 

 

334 To Study the Influence of Training Programme under Agricultural 

Technology Management Agency at Chhindwara District in (M.P.) 

Nitin Dohle*, Ravindra Dohle, Ravi Yadav 

335 FAQ: A Peep in to farmers mind 

 

Kinjulck C Singh, Seema Naberia and Chandrajiit Singh 

 

336 Constraints perceived by the vegetable growers in Rewa block of Rewa 

District 

 

Vishal Jaiswal, Kinjulck C Singh and Shivpal Singh 

 

337 Estimation of genetic variability, correlation and path coefficient for yield 

and quality traits in jnpt lines of rice (oryza sativa l.) 

SHIVANGI RAHANGDALE1, YOGENDRA SINGH2 AND 

SHWETA TIWARI3 

338 Development of mechanism for De-pulping of Custard Apple Narotam Soni* 1 , V D Mudgal2 , P S Champawat3 

 

339 Climate Change: Impact on Insect Pest and Natural Enemies. Aoufa Mushtaq1, Pathania S.S2, Uzma Rashid 3and 

Iqra Farooq4 

 

340 Management of pest using botanical pesticides 

 

B.C Anu 

341 Enhancing and Doubling of Farmer’s Income through 

Integrated Farming System Approach 

 Dharatri khuntia1 and UK Tiwari2 
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Full length Papers 

1 Microgreenhomestead cultivation: a sustainable definition of nutritional 

and economical security in rural continuum 

 

 

DATTA NILANJANA*1 and SARKAR TAPAS2 

 

2 Reproductive Health and Wellbeing: Complementary to each other 

 

Dr. Gaytri Tiwari*, Mrs.Sneha Jain** 

 

3 FODDER BANK –LITTLE INTERVENTION MIGHTY INCOME 

 

P. Veeramani, S.Joshua Davidson and G.Anand 

 

4 Approaches towards Development of Rural and Agriculture Sector in the 

present scenario 

 

Singh, R.K.1; Das, Shilpa2, Meena, R.N.3 and Singh, 

Y.V.4 

 

5 Income and Employment Generation Through Procurement and 

Marketing of Non-Timber Forest Produces (NTFPs) 

 

G. L. Meena1*, Ankush Meena2 and Ratan Bhudara3 

 

6 Effect of Integrated Nutrient Management on Disease Resistance of 

Pomegranate                    ( Punica granatum L.) Orchards 

 

Gajbhiye Bhagyaresha R., Patil V. D. and Kachave 

Tejswini 

 

7 STRATEGIES FOR MITIGATING THE ADVERSE IMPACT OF COVID 19 ON 

RURAL AGRICULTURE 

 

H. D. Gami, Y. D. Pawar and K. R. Domadiya  

 

8 SCENARIO OF VEGETABLE PRODUCTION IN INDIA: STATUS, ISSUES AND 

STRATEGIES 

 

K. R. Domadiya, Y. D. Pawar and H. D. Gami 

 

9 Development of fertigation schedule and standardization of doses of NPK 

for tomato grown under polyhouse condition  

 

K.D. Ameta1*, R.B. Dubey2, R.A. Kaushik3 and K.S. 

Rajawat4  

 

   

10 Technological interventions in Integrated farming system of marginal and 

small farmers of Umaria district of Madhya Pradesh – an innovative 

research tool 

 

Namrata Jain 

 

11 Grouping of Wheat Hybrids Based on Some Morphological Traits Using 

Multivariate Analysis 

 

P.K. Mishra, R.S. Shukla, Suneeta Pandey*and Vinod 

Kumar Goyal 

 

12 Information Communication Technology (ICT): Importance in 

Dissemination of Information in Agriculture Development 

 

Pooja Jena1*, Manoher Saryam2 and Savita Chauhan3 

 

13 GRAFTING: A CLIMATE RESILIENT TECHNIQUE FOR STRESS MANAGEMENT 

IN VEGETABLES 

 

Pragya Singh1*, Ankita Sharma2 and Rehan3  

 

14 Agro-morphological Characterization and Association Studies for Yield 

Attributing Traits in Wheat  

 

Sanjay Hingve, R.S. Shukla, Vinod Kumar Goyal and 

Suneeta Pandey* 

15 INDIAN SCENARIO OF START-UPS WITH THEIR ROLE IN CHANGING LIVES 

OF RURAL POOR 

 

Sarvesh Kumar, MK Bankoliya and RC Sharma 

 

16 Innovative pest management approaches against fruit flies in Guava  

(Psidium guajava L.).  

 

Visakh N.U*1 Shri Hari Prasad2 and Shantanu Jha1 

 

17 
Watershed Management for Rural Development in India Akhilesh Singh1, Ekta Joshi, Amita Sharma, S.S. 
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Bhadauria and Shashi S. Yadav 

 

18 
Review: Active Role of Food security, Poverty and Sustainability in 

Achieving SDGs by 2030 

 

Ankita Sharma1 and Surbhi Suman2 

 

19 
Good Agricultural Practices improve (GAPs) Soil Carbon Sequestration for 

improving soil health in context to changing climate 

 

Bheru Lal Kumhar, KK Agrawal, AK Jha, HK Rai and VB 

Upadhyay 

 

20 
Performance of Rhizobium japonicum inoculated in Black gram (Vigna 

mungo) in Rabi Season and sub-tropical region of Odisha 

 

Bidwan Ranjan Sahoo*1, Bignyan Ranjan Sahoo2, 

Sandeep Rout3 and Satyajeet Kar4 

 

21 
Quality Evaluation of Value Added Products (Powder and Paste) 

Developed from Stored Garlic Bulbs (Allium sativum L.) 

 

Bogala Madhu1, VD Mudgal2 and PS Champawat3 

 

22 
Integrated Indigenous Farming Systems: A potential way to food and 

nutritional security and income generation for rural people 

 

C.Thatchinamoorthy and Dr.J.Meenambigai 

 

23 
Adoption level of sesame cultivators of Sihora block of Jabalpur district 

and their association with technological gap in recommended sesame 

cultivation practices 

 

Chandrika Sharma1 and N.S. Khedkar2 

 

24 
Screening on yield and yield attributes of seven hybrid varieties of chilli 

under Bundelkhand Agro-climatic zone (VII) 

 

Devendra Vishvkarma1, V.K. Singh2, K.C. Shukla3 and 

Bharat Lal4 

 

   

25 
Studies on impact of irradiation dose level on groundnut (Arachis 

hypogaea L) kernels microbial infestation respoce 

 

D. K. Gojiya1, A. M. Joshi2, N. K. Dhamasania3 and M. 

N. Dabhi4 

 

26 
ICT: A new horizon for service delivery in Indian agriculture 

 

Ekta Joshi*, Akhilesh Singh, D.S. Sasode, Neelam Singh, 

Roop Singh Dangi and Namrata Chouhan 

 

27 
Constraints faced by the potato growers in adoption of micro irrigation 

technology 

 

K.V. Mashaliya1, P.H.Patel2,Y.A.Viradiya3 and P.B. 

Chaudhary4 

 

28 
Showcase the Inventions/working models/strategies by students, farmers, 

scientists and industries to fight against covid 19 

 

Kamal Garg 

 

29 
Role of Rural Development in Improving Living Standard in Gujarat 

 

Khushboo Bhati 

 

30 
Unique Skills in Post Harvest Management and Extension Strategy for 

Women Empowerment 

Mandavkar P. M., Talathi M. S. Khanvilkar M.H. and 

Bhave S.G. 
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31 
ASSOCIATION BETWEEN SELECTED INDEPENDENT VARIABLES 

AND OVERALL TECHNOLOGICAL GAP IN IMPROVED  CARROT PRODUCTION 

TECHNOLOGY 

 

P.B.Chaudhary1, S.P.Pandya2, H.A.Chaudhari3 

 

32 
Role of Endogenous RNAs in Abiotic resistance in Crops 

 

Rehan1*, Ankita Sharma2, Pragya Singh3 

 

33 
Next generation sequencing : an overview 

 

Shreya Sen 

 

34 
Food Irradiation–A Review 

 

Shubhashini Dubey1, Swati Narayan1, A.K. Gupta2 

 

35 
Study of Growth, Phenology and Bulb yield in Garlic (Allium SativumL.) 

Genotypes under Malwa Plateau of Madhya Pradesh 

 

Surendra Singh Ghoshi*, Meena KC, Shakthi Prasad N. 

and I.S. Naruka 

 

36 
MINERAL NUTRITION OF PLANTS 

 

Uday Pratap Singh,Basant Kumar Dadrwal,  Ajay 

Babu*,Bhudeo RanaYashu 

 

37 
Adoption of organic farming practices by farmers in Indore district of 

Madhya Pradesh 

 

Vidhi Motiwale1 Abhilasha Sharma2 Deepika Thakur3 

K.N.Pathak4 

 

38 
INNOVATIVE INTERCROPPING MODULE FOR DOUBLING THE FARMERS’ 

INCOME 

 

Y. D. Pawar, S. H. Malve, D. A. Sadrasaniya, U. D. 

Dobariya and K. M. Joshi 

 

39 
Wolbachia based strategies to control insect pests and disease vectors 

 

Yeetesh Kumar*1, S. S. Saw1 and N. Bakthavatsalam2 

 

40 
Evaluation of mungbean genotypes for phenophases during heat and 

water stress conditions 

 

Zuby Gohar Ansari*1, AS Gontia1, S.D. Upadhyaya2, 

Anubha Upadhyay3 and Preeti Sagar Nayak4 

 

41 
Studies on Heritability and Genetic advance for Yield and Yield Attributing 

Traits in Wheat (Triticum aestivum L.)  

 

Amrita Badkul1, P. Mishra2, R.S. Raikwar3, Anamika 

Badkul4 

 

42 
Standardization of technology for preparation of Sani - Jaggery based 

crushed sesame 

 

DK Gojiya1, VN Gohil2and VR Akabari3 

 

43 
Determine on the extent of knowledge and utilization of medicinal plants 

of rural women in Seoni district of Madhya Pradesh 

 

Savita Marko1, Jaydev Haldar2 andDr. K.K. Singh3,  

 

44 
Entrepreneur development through fisheries based farming system in 

rural areas 

Raj Kumar, A. Gupta and S. Masud 
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45 
A Review: Productive Use of Renewable Energy for Rural Development 

 

Surbhi Suman1 and Ankita Sharma2 

 

46 
A Review: Active Role of Food security, Poverty and Sustainability in 

Achieving SDGs by 2030 

 

Ankita Sharma1 and Surbhi Suman2 

 

47 
INTERCROPPING MODULE FOR DOUBLING THE FARMERS’ INCOME 

 

Y. D. Pawar, S. H. Malve, D. A. Sadrasaniya, U. D. 

Dobariya and K. M. Joshi 

 

48 
Apiculture: Boom in Rural Area 

 

S.S. Shaw, Priyanka Nagdev*, K.V. Nagarjuna Reddy* 

 

49 
Mechanism of Trichodermaspecies 

 

Roshni Sahu andRakeshSahu 

 

50 
Significance of microbes in insect-plant interaction 

 

Bhojeshwari Sahu*, Rajesh Pachori2 

 

51 
ASSOCIATION BETWEEN SELECTED INDEPENDENT VARIABLES 

AND OVERALL TECHNOLOGICAL GAP IN IMPROVED 

CARROT PRODUCTION TECHNOLOGY 

 

P.B.Chaudhary1, S.P.Pandya2, H.A.Chaudhari3  

 

52 
Reproductive Health and Wellbeing: Complementary to each other 

 

Dr. Gaytri Tiwari, Mrs.Sneha Jain 

 

53 
Rainfall variability and trend analysis of Damoh district of Madhya Pradesh  

 

RAJESH KHAVSE AND A. K. SHRIVASTAVA  

 

54 
UTILIZATION OF SOURCES OF AGRICULTURAL INFORMATION BY MAIZE 

GROWERS OF MIDDLE GUJARAT 

 

U. M. Patel1 and J.K.Patel2 

 

55 
Evaluation of yield and its attributing traits for Chickpea under varying 

sowing dates in the Mawai Village of Banda 

 

Shivam Singh1, Saurabh Singh Raghuvanshi2, 

Mahendra Pratap Singh 3, R.K. Verma4 and Saurabh 

Singh5  

 

56 
DETERMINATION OF GENETIC VARIABILITY, HERITABILITY AND GENETIC 

ADVANCE IN RICE (ORYZA SATIVA L.) GENOTYPES 

 

RUTH ELIZABETH EKKA, S K SINHA AND KIRAN TIGGA  

 

57 
Study of the farming practices by rural women, time utilization and impact 
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Agronomic productivity, grain quality and nitrogen use efficiency as influenced by 

GreenSeeker guided N scheduling in wheat (Tritium aestivum L.) in Punjab 

Jashanjot Kaur
*
, Hari Ram, Harinderjit Kaur and Vivek Kumar 

Punjab Agricultural University, Ludhiana, Punjab 
*Email: jashank-coaagr@pau.edu 

 

Wheat is cultivated in about 30 million hectares to produce 99.70 million tonnes an 

average productivity of 33.7 q/ha in India. The nutrient recommendations under Indian 

conditions are generally blanket applications which don’t take into account the variability in soil 

fertility. This practice has led to yield stagnation and lower nitrogen use efficiency. Thus,there is 

need to study different options for site specific nutrient management and GreenSeeker could be 

one of the tools to pursue this study.  In light of this, a field experiment was conducted during 

winter (rabi) season of 2014–15 and 2015–16 at Ludhiana, Punjab to evaluate the effect of 

GreenSeeker based nitrogen scheduling using on productivity, quality and nitrogen-use 

efficiency (NUE) of wheat (Triticum aestivum L.). The experiment was laid in complete 

randomized block design with eight treatments, viz. T1-control, T2- 3 equal splits of 

recommended N application (150 kg /ha), T3-T5 - 3 treatments with 3 splits of fertilizer 

application up to 2nd irrigation using optical sensor GreenSeeker (GS) : 60 kg N/ha + GS2nd irri (30 

: 30 : 61/51 kg/ha), 84 kg N/ha + GS2nd irri (42 : 42 : 53/46 kg/ha), 120 kg N/ha + GS2nd irri(60 : 60 

: 44/41 kg/ha) and T6-T8  - 3 treatments with four splits i.e. fertilizer application upto 3rd 

irrigation using GreenSeeker : 60 kg N/ha + GS3rd irri (20 : 20 : 20 : 14/20 kg/ha), 84 kg N/ha + 

GS3rd irri (28 : 28 : 28 : 6/20 kg/ha), 120 kg N/ha + GS3rd irri (40 : 40 : 40 : 6/13 kg/ha).  Treatment 

T8 (120 kg N/ha + GS based N application at 3rd irrigation) had resulted in statistically similar 

but higher grain yield (58.6 q/ha) of wheat as attained in blanket recommendation (57.2 q/ha). In 

terms of grain quality, Treatment T8 also resulted in higher protein content (11.3%) and higher 

SDS sedimentation (53.1cc). Nitrogen saving of 17–24 kg/ha in T8 accentuated efficiency of 

GreenSeeker to use nitrogen, also higher economic nitrogen use efficiency (1.92 kg grain/INR 

invested in N) with T8 showed significant yield improvement with reduced investment on N per 

unit of production in comparison to blanket recommendation (T2) under irrigated conditions in 

Punjab. 

Keywords: Wheat, GreenSeeker, protein content, SDS Sedimentation, economic nitrogen use 

efficiency 
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3Department of Agronomy, JNKVV, Jabalpur (M.P.) - 482004 
*Email : j_namrata1@rediffmail.com 

In Indian context, small and marginal farmers with less than 2 hectare of land account 

86.2 % of total farming community but possess only 47 % of the total cultivated area.  Farming 

is labour and time consuming still even after this hard work, these farmers are not in a position to 

earn for their livelihood. The net profit is very less after paying the cost of all inputs. Integrated 

farming systems is the only possible option for increasing demand of food and nutrition, income 

and livelihood status particularly for small and marginal farmers with on farm resources. 

Keeping this in view the present research was carried out in 6 villages of Umaria district of 

Madhya Pradesh with the objective to enhance the productivity and profitability of small and 

marginal farmers households through IFS approach. Based on problems identified of the farmers 

technological innovations were incorporated in the different enterprises eg; in crop component-

use of improved varieties, balanced fertilization, integrated weed and pest management; in 

livestock component- supplementing mineral mixture in their feed, introducing fodder sorghum 

and berseem, control of diseases by proper house management and vaccination, in value 

addition- vermicompost and mushroom production units were started. These interventions were 

made in two IFS systems- Crop+Dairy and Crop+Dairy+Goatary with mean holding size of 1.20 

and 1.00 ha, respectively in 6 villages of Karkeli and Manpur blocks of Umaria. The results 

revealed that increase in yield due to intervention in rice, wheat and gram was 37.9, 40.7 and 

27.2%, in crop + dairy system whereas 37.9, 40.7 and 27.2 per cent, in crop + dairy + goatary 

system, respectively over benchmark, whereas the increase in milk yield increase was 24 and 21 

per cent, in crop + dairy and crop + dairy + goatary system, respectively. Among the farming 

systems, Crop + Dairy and Crop + Dairy + Goatary recorded 78.29 and 55.23 % higher mean net 

income over benchmark whereas the per rupee investment on intervention gave benefit of 3.32 

and 3.26 times in Crop + Dairy and Crop + Dairy + Goatary system, respectively. 

Keywords – Crop, Dairy, Goatary, Enterprises and Intervention 
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The present study was carried out to determine the marketing pattern of banana in 

Bemetara district of Chhattisgarh. A list of banana growing villages has been prepared, and 

atleast 28 villages with atleast 4 banana growers are randomly selected for study purposes and 

multistage sampling was adopted. A sample of 112 farmer was taken  in which 20, 48 and 44 

farmers are small, medium and large respectively. Detailed investigation was carried out to 

examine marketable surplus, marketing channel and producer’s share in consumer’s rupee 

through well prepared schedule in Bemetara district. It was identified that the highest marketable 

surplus in large farms was 1240.18 qt./farm, followed by the medium 406.45 qt./farm and the 

lowest in small farms as 208 qt./ farm. There are 3 marketing channels, from which channel-I is 

only used by the small farms in which the product was sold directly to the consumers or sold as a 

retailer on the nearest market. The most commonly used marketing channel across all three 

sample farms was channel-III in which the goods are marketed in field condition to the entire 

seller. The total quantity sold was 7.14, 208.72 and 482.67 via Channel-I, Channel-II and 

Channel-III. qt./ Farm in small, medium, and large farms respectively.  The share of producer  in 

consumer’s  rupee was  95% , 77.56% and 73.4% respectively in channel I, channel II and 

channel III respectively. 

Keywords: Marketable surplus, Marketing channel, Banana 
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Seasonal incidence of insect pests on okra, Abelmoschus esculentus (L.) and its relationship 

with weather parameters in Gird region of Madhya Pradesh, India 
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An experiment was conducted to observe the seasonal incidence of insect pests on okra in 

Kharif- 2018 and 2019 at the College of Agriculture, RVSKVV, Gwalior (M.P.). The activity of 

red cotton bug was recorded from in the month of September and its peak population of bug was 

recorded from month of October, in both the years. Showed that the population of mealybug 

from third week of august (34th SMW) with population 0.6 bugs/plant and its peak population 

was observed from first week of October in 2018 (40th SMW) and fourth week of September in 

2019 (39th SMW) with 0.4 beetles/plant in both the years. The Correlation of meteorological 

parameters with different insect pests were notice positively and non-significant with weather 

parameters.   

Keywords: Insect Pests, Correlation, Seasonal Incidence, Okra 
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Nutritional gardening: A step towards improving nutrient availability in diets of rural 

households in Umaria district 

Vinita Singh*, K.P. Tiwari and K.K. Rana 

JNKVV, Krishi Vigyan Kendra, Umaria (M.P)-484661 
*Email: aakritisingh00@rediffmail.com 

Despite being one of the leading nations in vegetable production, micronutrient 

deficiencies are very common among the rural households in our country. The underlying causes 

are illiteracy, low purchasing power of the households, their unawareness regarding balanced 

nutrition and inadequate availability of vegetables and fruits in their diets. As per Recommended 

Dietary Allowances given by ICMR, a per capita intake of vegetables should be 300 gm per day. 

Moreover the daily diet should include all the three categories of vegetables i.e. roots and tubers, 

green leafy and other vegetables in order to ensure variety of nutrients in the diets.  

Keeping into consideration the high prevalence of malnutrition especially micronutrient 

deficiencies and inadequate availability of vegetables among the households, Krishi Vigyan 

Kendra has carried out 22 demonstrations at  village Tali in the Karkeli block of Umaria district 

using 0.55 ha area in the year 2018-19  The major objective was to improve the nutrient intake 

by ensuring availability of vegetables at household level and to improve the knowledge of rural 

women regarding various technological aspects of kitchen gardening and its importance. For the 

conduction of demonstrations, families of 4-6 members were selected purposively. An area of 

250m2 was taken to establish kitchen garden for each family. The result of the demonstrations 

showed an improvement in availability of vegetables for consumption at both household and 

individual level. The average per capita availability of vegetables increased from 190 to 268 

gm/day.  An increase in availability of various nutrients like protein (3.26 to 4.77 g/day), folic 

acid(13.2 to 22.62 µg/day), beta-carotene (1246 to 3287 µg/day), calcium (72.4 to 140.2 mg/day) 

and iron (0.96 to 3.35 mg/day) has also been observed in the recommended practice of 

gardening.   

Keywords: Nutritional gardening, Micronutrient deficiencies 
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Shahdol District of Madhya Pradesh is blessed with wide coverage of forest natural 

resource i.e. 227698 ha (41% of total geographical area). Seeing the untapped resources from 

forest, KVK Shahdol planned to utilise it. Shahdol with its large scope of availability of tessu 

flowers from forest in the months of February to April has options for development of herbal 

gulal. Seeing the huge scope to utilize this forest resource for the production of eco –friendly 

herbal gulal with meager or low input cost seems to be one of the best options as seasonal 

livelihood for the farm women.  Also, knowing the huge occasional demand of gulal in festive 

season there seems an already existed market for the product.  On the other hand, the synthetic 

gulal used by masses may be contaminated with heavy metals, sand  and soil  and can cause ill 

effect on skin and health , this gulal will be skin friendly for all.  Thus, an innovative 

intervention is undertaken by KVK Shahdol to enhance the income of farm women by preparing 

tessu gulal colour for Holi festival utilizing the local material available from forest area. 60 farm 

womens were selected and trained for preparation of gulal in two of the villages- Amraha 

(Block- Sohagpur) and Madva( Block- Burhar). For the preparation of gulal, base material 

arrowroot powder and simple sieves of different mesh size to formulate standard gulal was 

required. Tessu collected from forest is sorted, separated from pollen and shade dried at home for 

six days to prepare dried flowers. For the preparation of tessu gulal 1 Kg dried palash flower is 

mixed with 3 litre of boiled water for extracting the colour.  The natural colour extractant 

obtained from filtering is then mixed with 1 Kg of arrowroot powder by continuous mixing with 

hand and sieving. The wet mixture is laid on clean mat for drying. The efficiency of production 

was 10 Kg per day by a single farm woman. The cost of production of 1 Kg of tessu gulal was Rs 

250/Kg (including labour cost) with a gross income of Rs. 400 / Kg. The B: C ratio comes to be 

1.6.  Thus, the above seasonal livelihood option seems to enhance the income of farm women 

considerably.  

Keywords:  Holi, arrowroot powder, eco-friendly, colourant and extractant.  
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Effectiveness of Community Radio Programme for the capacity building of Fisher Women: 

A community based rural development Approach 
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Fisheries sector regarded as power house of growth, is most vibrant in India. It plays 

pivotal role in rural livelihood and National economy. India is one among the top ten fish 

producers of the World with an annual production of 29.78 lakh tones in. In India women play an 

excellent role in each and every sector of development.  Women also have a vital role in 

operation of fisheries sector.  Researches revealed that women are facing various challenges in 

this sector due to less knowledge on various aspects related to fisheries. Today is an ICTs era. 

Right information given at right time can empower fisher women.  In present scenario 

Community radio is a participatory approach to empower fisher women. Various community 

radios are providing need based information to fisher women.  Community Radio is local and 

participatory approach for the capacity building of fisher women. Present paper aim is to discuss 

the role of community radio to empower fisher women in present scenario.  

Keywords: Community radio, Fisheries, Participatory, Capacity building 
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Migration of rural population has been a general phenomenon since very beginning of 

human civilization. One important dimension of rural social studies is the study of migration 

arising out of various social, economic or political reasons. The study of migrated population of 

different parts of the country helps in understanding the social dynamics in a better way. Present 

study mainly focuses on Factors and Outcome of Rural Migration in India. Migration 

redistributes population and workforce from rural to urban areas. This study was designed to 

investigate the outcome of internal migration on family at destination. Information sought from 

each rural migrant covers the objectives of the study as well as socio-economic background of 

the respondents and their families. A large number of migrated populations particularly in big 

and metropolitan cities live in marginal settlements, slums and squatter areas. In these areas they 

live with limited infrastructure facilities threatening health, environment and traffic etc. problems 

of urban areas. The study observed that the factors forcing rural people to migrate towards urban 

areas are less employment opportunities, low wages, drought, lack of basic amenities, 

landlessness and social factors etc. whereas, major pulling factors are more employment 

opportunities, higher income, better education and better living conditions etc. This paper is an 

attempt to understand the results of rural migration also.  
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Modeling and forecasting of Gram in India 
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Pulses are known as poor man’s meat as these are comparatively cheaper sources of 

protein in balancing human diet. In a populous developing country like India, production of 

pulses play pivotal role in nutritional security of the country. The most important pulse crop in 

India is gram which constituted nearly two-fifth share of the area of total pulses. It may be 

noticed that gram is extensively cultivated as a winter crop in India especially in the states of 

Madhya Pradesh (33.88 %), Rajasthan (19.41 %), Maharashtra (15.60 %), Karnataka (10.44 %), 

Andhra Pradesh (6.34 %) and Uttar Pradesh (6.20 %).Production of any crop depends on many 

factors like rainfall, fertilizer etc. Analysis of production behavior, modeling and forecasting of 

production taking all these factors into consideration play vital role in human nutritional security. 

In this investigation, an attempt has been made to find the major factors affecting the gram 

production and also to forecast the production scenario of gram in major growing states of India 

using the best model among Autoregressive Integrated Moving Average (ARIMA) with and 

without inclusion of exogenous variables and Generalised Autoregressive Conditional 

Heteroscedastic (GARCH) models. From the forecasted figures, it can be observed that gram 

production would increase marginally in 2020 as compared to 2012 in all the states expect 

Madhya Pradesh which has tendency to decrease its production capacity in future. Hence, India 

needs to augment productivity of gram for nutritional security of its huge population. 

Keywords : ARIMA, ARIMAx, Gram, GARCH, Forecasting, Modeling 
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Biofortification, the process of breeding nutrients into food crops, provides a sustainable, 

long-term strategy for delivering micronutrients to rural populations in developing countries. 

Crops are being bred for higher levels of micronutrients using both conventional and transgenic 

breeding methods; several conventional varieties have been released, while additional 

conventional and transgenic varieties are in the breeding pipeline. The results of efficacy and 

effectiveness studies, as well as recent successes in delivery, provide evidence that 

biofortification is a promising strategy for combating hidden hunger. 

Mineral deficiency is one of the main global challenges to human health for people who 

live especially in developing world. Concerted international and national fortification and 

supplementation efforts to curb the scourge of micronutrient malnutrition are showing a positive 

impact, alas without reaching the goals set by international organizations. Biofortification, the 

delivery of micronutrients via micronutrient-dense crops, offers a cost effective and sustainable 

approach, complementing these efforts by reaching rural populations.  

Bioavailable micronutrients in the edible parts of staple crops at concentrations high 

enough to impact on human health can be obtained through breeding, provided that sufficient 

genetic variation for a given trait exists, or through transgenic approaches. Research and 

breeding programs are underway to enrich the major food staples in developing countries with 

the most important micronutrients: iron, provitamin A, zinc and folate. An interdisciplinary 

international effort is underway to breed for mineral- and vitamin-dense varieties of rice, wheat, 

maize, beans, Pearl millet, Lentil, Cowpea, Banana, Sorghum, Potato, Sweet potato, Yams, 

Carrot, Grain amaranth and cassava for release to farmers in developing countries.  

Biofortification and commercial fortification are, therefore, highly complementary. 

Breeding for higher trace mineral density in seeds will not incur a yield penalty. Mineral-packed 

seeds sell themselves to farmers because, as recent research has shown, these trace minerals are 

essential in helping plants resist disease and other environmental stresses. More seedlings 



39 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

survive and initial growth is more rapid. Ultimately, yields are higher, particularly in trace 

mineral-'deficient' soils in arid regions. 

The use of conventional breeding techniques and biotechnology to improve the 

micronutrient quality of staple crops is a new strategy to address micronutrient deficiencies in 

developing countries. This strategy, referred to as "biofortification," is being developed and 

implemented through the international alliance of HarvestPlus to improve iron, zinc, and vitamin 

A status in low-income populations. 

Keywords: Biofortification, Biaavailable, Iron, Micro-nutrient, Malnutrition, Zinc 
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This research was carried out the correlation among the yield and yield attributing 

characters and their path analysis for twenty-five genotypes of barley was conducted during Rabi 

2016-17 and 2017-18 at JNKVV, College of Agriculture Tikamgarh(MP) in a Randomized 

Block Design with three replications. Data were recorded and analyzed on the bases of following 

10 characters viz, days to 50 % flowering, days to maturity, plant height, number of productive 

tillers per plant, length of spike, number of grains/spike, 1000-grain weight, biological yield, 

harvest index and grain yield per plant. The seed yield per plant was found to be positively and 

significantly associated with plant height, biological yield per plant, 1000-grain weight, number 

of grains/spike and length of spike during 2015–2016 and 2016 –2017. Path coefficient analysis 

indicated that biological yield per plant and harvest index in both the environments, were the 

important characters for selection of high yielding genotype as this exerted high positive direct 

effect as well as showed high and positive correlation with seed yield. 

Keywords: Correlation coefficient, Path coefficient analysis 
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The objective of this study was to study the relationship between the increase in the 

number of steps measured by pedometers, behavioral estrous parameters and time of ovulation, 

to investigate whether the number of steps can be used as a tool for estrous detection and as a 

predictor for the time of ovulation. In total, 20 ovulations were observed in 20 Murrah buffaloes. 

Different behavioral signs of estrus were observed at 12 h intervals for more than 30 minutes. 

Buffaloes were equipped with pedometers, which stored the number of steps in 1 h periods and 

pedometer estrus alerts were defined using different algorithms and thresholds. The percentage 

of behavioral estruses also detected by pedometers measurements, for all estrous periods. When 

only estrous periods were taken into account in which more than one animal was in estrus, 

detection accuracy and efficiency percentages increased up to 94% and 84.4%, respectively at 

S.D. 4. The number of steps taken during the estrous period was higher when more animals were 

in behavioral estrus at the same time, and the number of steps taken during the estrous period 

was also higher for primiparous buffaloes compared to multiparous buffaloes. Taking increased 

number steps (S.D. 4) as the threshold value the duration from the start of pedometer estrus to 

ovulation was found to be 44.2 ± 4.46 hr which is more than the duration from behavioral estrus 

to ovulation (39.16 ± 1.37 h). The duration from the end of pedometer estrus to ovulation was 

found to be 30 ± 3.34 hr. The intervals were not influenced by the number of animals that were 

in estrus at the same time or by parity. In conclusion, pedometers can detect estrus accurately and 

appear to be a promising tool for the prediction of ovulation and hence could be a tool for 

improving fertilization rates. 
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Morphological and Sexual Morphometrical Studies on the Verterbrae, Ribs and 
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The general vertebral formula of Blue bull was observed as C7T13L6S5Cy15-21. Amongst 

the cervical vertebrae, the atlas, axis, C6 and C7 were atypical type, but C3-C5 were typical type. 

The typical cervical vertebrae were characterized by presence of foramen transversarium and 

bifid transverse process, where as the atlas had dorsal and ventral tubercles, fovea dentis that 

articulated with the dens of axis. The ventral division of transverse process of C6 was 

quadrilateral plate like. The C7 was devoid of foramen transversarium and characterized by 

presence of undivided transverse process, well developed dorsal supraspinous process and 

presence of costal facets on both the sides of the caudal end of the body. The thoracic vertebrae 

presented long supraspinous process, cylindrical, but shorter centrum. The cranial articular 

processes were oval, slightly convex, placed on the dorsal border of the arch and faced directly 

upwards. The caudal ones were located at the base of the supraspinous processes and were 

slightly concave. The transverse processes were short, thick and undivided. They presented a 

tubercular facet on their ventral aspect for articulation with the corresponding facet present on 

the tubercle of the rib. The transverse processes of thoracic vertebrae presented thick rounded 

non-articular mamillary processes on the dorsal aspect. The lumbar vertebrae were characterized 

by long transverse process, broad and flattened dorsal supraspinous process and well developed 

cranial and caudal articular processes. The average length of transverse process gradually 

increased from L1 to L5 and then it suddenly decreased in L6. The sacrum was almost triangular 

in shape and formed by five sacral segments. It presented wings, base and apex. It had a median 

sacral crest, two lateral sacral crests and four pairs of dorsal and ventral sacral foramina. The first 
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three to four coccygeal vertebrae were characterized by presence of body, bifid dorsal and 

ventral spines, sulcus vasculosus, cranial non-articular process and a pair of transverse process. 

The remaining caudal vertebrae had cylindrical bodies and reduced processes. The ribs were 

longer, wider, flatter, less curved and less regular in form. There were thirteen pairs of ribs in 

Blue bull, out of which first eight were sternal, last five were asternal and the last pair was 

considered as floating ribs. An accessory tubercle was located below the main tubercle at the 

caudal border of the shaft of 1st, 3rd, 5th, 7th, 8th and 11th pairs of ribs in both the sexes of the 

Blue bull. The sternum was a long plate of osteo-cartilagenous structure formed by seven 

sternebrae and has similar characters with that of ox.  
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Migration of rural population has been a general phenomenon since very beginning of 

human civilization. One important dimension of rural social studies is the study of migration 

arising out of various social, economic or political reasons. The study of migrated population of 

different parts of the country helps in understanding the social dynamics in a better way. Present 

study mainly focuses on Factors and Outcome of Rural Migration in India. Migration 

redistributes population and workforce from rural to urban areas. This study was designed to 

investigate the outcome of internal migration on family at destination. Information sought from 

each rural migrant covers the objectives of the study as well as socio-economic background of 

the respondents and their families. A large number of migrated populations particularly in big 

and metropolitan cities live in marginal settlements, slums and squatter areas. In these areas they 

live with limited infrastructure facilities threatening health, environment and traffic etc. problems 

of urban areas. The study observed that the factors forcing rural people to migrate towards urban 

areas are less employment opportunities, low wages, drought, lack of basic amenities, 

landlessness and social factors etc. whereas, major pulling factors are more employment 

opportunities, higher income, better education and better living conditions etc. This paper is an 

attempt to understand the results of rural migration also.  
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    Anganwadi centre is a type of rural mother and child care centre in India. A typical 

Anganwadi centre provides basic health care in villages. It is a part of the Indian public health 

care system. Basic health care activities include contraceptive counseling and supply, nutrition 

education and supplementation, as well as pre-school activities. Krishi Vigyan Kendra, Jabalpur 

were supporting extension services by providing access to Nutrition based information to rural 

women. The trial conducted by various Anganwadi centre accumulated the rich experiences of 

information technology utilization in Nutrition based information dissemination. Enriched with 

the abilities of interaction, application, these technologies opened up a new way to decentralized 

development. Krishi Vigyan Kendra,Jabalpur (M.P.) serve WhatsApp and Mobile Advisory  

service in the year 2017-18&19-20 and selected 75 Anganwadi workers and helper Mobile 

holder members for sending the messages of Nutrition and food security aspects in their Mobile 

by using group message service. For the responses about WhatsApp and Mobile Advisory 25 

percent members from each block were selected in this way. it was found that technology 

imposes high impact on 52 percent of KMA members of 4 block of the district, whereas 58 

percent and 62 percent of members of groups of adolescent girls and women reported technology 

imparted highly on them. Low impact was reported by ranging about 07-14% of Mobile 

Advisory members among the categories. 

Keywords: Anganwadi centre, Nutrition, Health,  Mobile Advisory, WhatsApp. 
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One of the key points about agroforestry is that it is mostly about small-scale farmers 

who make use of the trees on their land, alongside their other crops and livestock. Planting more 

trees on farms is not just an issue relevant to farmers in the developing world; it has a direct 

impact on everyone living in the developed world as well. Many key products, such as coffee, 

chocolate, nuts and all sorts of fruits that people buy every day in supermarkets are sourced from 

agroforestry. Adequate and sustainable access to income and resources such as- adequate access 

to food, potable water, health facilities, and education to meet basic needs is livelihood. 

Sustaining livelihood is most serious challenge faced by policy and decision-makers in current 

scenario. In this context land-use options that sustain livelihood security and reduce vulnerability 

to climate and environmental change are necessary. Agroforestry can play a major role in 

bringing the desired level of diversification along with sustainability. Agroforestry has the 

potential to provide food security and help to poverty reduction along with its contribution to 

environment security viz. soil conservation, carbon sequestration are highly important. 

Traditional farming and their management such as agro-forestry practices may potentially 

provide options to enhance livelihoods through simultaneous production of food, fodder and 

firewood as well as reduce of the impact of climate change.  

Keywords: Livelihood, Agroforestry, Fodder, Traditional Farming, Climate Change. 
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Knowledge level of improved soybean production technology in Sehore block of District 

Sehore, Madhya Pradesh 
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Soybean is making a head way in oilseed front both in area and production immediately 

after groundnut, rapeseed and mustard. Though soybean crop was introduced in Madhya 

Pradesh during the later part of 1960’s, its spread in the state has been remarkable The prices 

of soybean in the Indian market are highly volatile because they depend on the prices of the 

international market. Knowledge as an action, information and skills obtain through 

theoretical or practical understanding of a subject. The present study was conducted in the 

Sehore district of Madhya Pradesh in the year 2018-19.Sehore block was selected purposely 

for the study,10 village from block and 12 farmers from each village were selected, total 120 

farmers were randomly selected .Statistical tools like mean,median, standard deviation, chi 

square test and coefficient of association analysis were used for analyzing and interpreting 

the data. Major findings of the study were ,that the majority of the respondents (65%) had 

partial knowledge, whereas 25 per cent had complete knowledge and 10 per cent of the 

respondents had low knowledge about improved soybean production technology, and other 

findings were, that the independent variables viz., education (0.354), occupation (0.266), 

annual income (0.281),size of land holding (0.332),sources of information (0.228), mass 

media exposure (0.301), cosmopoliteness (0.244), scientific orientation (0.284) and attitude 

towards improved production technology (0.253) were positively and significantly related 

with knowledge level about soybean production technology at 0.01 level of significance on 

the other hand farming experience (0.204),material possession (0.209),were  positively and 

significantly related with knowledge level about soybean production technology at 0.05 level 

of significance whereas, age (0.132) was found to be not significant respectively . 
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Development of rural and Agriculture Secter in India and improving living 

standard 
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Present scenario in India nearly 85 percent of the rural population and 70 percent of total 

population of our country depends on agriculture and allied activities for their livelihood. Again 

agriculture as primary sector has contributed a significant share to the total economy of our 

country. 

                The rural development connotes overall development of rural areas to improve the 

quality of life of rural people. In this sense, it is a comprehensive and multidimensional concept, 

and encompasses the development of agriculture and allied activities, village and cottage 

industries and crafts, socioeconomic infrastructure, community services and facilities and, above 

all, human resources in rural areas So, the types of approaches to rural development is Broad 

front Approach, Sectoral Approach, Area Development Approach, Basic Needs Approach, Basic 

Needs Approach,  Employment-oriented Integrated Approach to Rural Development.  

                  Broad-front or ’Multipronged development strategies as they aimed at development 

of villages covering all the major spheres like Agriculture, Animal Husbandry, Rural Industries, 

Communication, Health, Education, Women Welfare and Social Welfare Sectoral development 

planning in individual sectors like education, health, housing and social security are included in 

sectoral approach of development. The basic needs approach gives primacy to the need for a 

minimum standard of living of the poor as a central concern of development planning. 

community-based development (CBD),which is a developmental initiative that provides control 

of the development process, resources and decision making authority directly to community 

groups.  

 



49 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

 

AGRICULTURE EXTENSION THROUGH KRISHI VIGYAN KENDRA 

Narendra Prasad
1*

 and L.B. Singh
2
  

1Krishi Vigyan Kendra, Shahjahanpur  
2Professor, Department of Extension, 

Sardar Vallbhbhai Patel University of Agriculture & Technology, Meerut, U.P. 
*Email: narendraprasadkvk@gmail.com 

 

The evolution of the Indian extension system, and discusses its current status by 

comparing the performance of the different types of extension organizations. In this view the 

changing nature of Indian agriculture, the information needs of farmers, the increasing demand 

for quality services and farmers’ willingness to pay for extension, the paper argues for 

redesigning Indian public sector extension by embracing wider expertise, decentralized 

management, and a culture of organizational learning. A number of organizations are currently 

providing extension services in the country. Their presence is however highly skewed towards 

well-endowed regions and the intensity in terms of expenditure, human resource allocation. The 

contact intensities are the highest in farmer associations, followed by producer co-operatives. 

Farmer associations and producer co-operatives exist only for few commodities. But wherever 

they exist, they are the most effective in reaching farmers producing these commodities. Farmer 

associations and producer co-operatives manage mostly with their own funds and still are high 

on spending for extension. Initiating, sustaining, and promoting farmer organizations should thus 

be a high priority for public sector extension in India. The main extension function performed by 

DoA officials is the delivery of technical messages to individual farmers or farmers groups 

through visits to specific locations in the officials’ areas. These visits are not regular because of 

pre-occupation with implementation of a number of central and state sector schemes having 

input/subsidy delivery. Performance of the DoA is also adversely affected by depleting 

operational support and poor technical background of the majority of its employees. However, 

the DoA is the only institution available throughout the country for farmers to consult for 

information, though their role in delivering information in non-food grain crops is limited. The 

DoA is still the primary source of information for the majority of farmers though their 

satisfaction with this service varies widely. Farmer dependence on other farmers and input 

dealers as sources of information continues to be high. Other government departments, such as 
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Animal Husbandry and Horticulture give some attention to extension, but their main focus is on 

health care or distribution of seeds. Increasing restraints on government finances and emergence 

of new extension arrangements offered by the private and voluntary sectors (e.g., input 

companies, NGOs, farmers associations, agro-processing, etc) have accelerated the process of 

limiting the role of government in extension. Decentralization, cost sharing, cost recovery, 

withdrawal from selected services, and contracting are some of the options exercised by various 

governments in privatizing extension services. Privatizing extension, as one strategy for 

providing efficient services to farmers, is finding acceptance in developing countries, including 

India. A search for alternative funding and delivering mechanisms is currently on and a decision 

on how far India should pursue this strategy would depend on the type and quality of services 

made available by various agencies at present, especially those in private sector, and in the near 

future, the information needs of farmers and farmers willingness to pay for extension services.  
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The present study was conducted for morphological and biochemical characterization on 

25 sorghum genotypes (Sorghum bicolor L. Moench) for 31 fodder yield and seven quality 

attributing traits using Mahalanobis’ D2 analysis. The main quality attributing traits in forage 

sorghum are crude protein, IVDMD (in vitro dry matter digestibility), NDF (Neutral Detergent 

Fiber), ADF (Acid Detergent Fiber), Lignin, DDM (Digestible dry matter) and Protein yield; out 

of these crude protein and IVDMD are most important. Crude protein (CP) content is often 

considered as a good quality determinant and commonly used for measure of feed quality, 

whereas, IVDMD is a measure of plant quality index. In present investigation variability studies 

revealed that crude protein and IVDMD varied from 8.2 to 9.4 % and 59.4 to 68.2 %, 

respectively. Based on clustering pattern, the genotypes were grouped in six clusters with cluster 

I having the highest genotypes and cluster V with the lowest number. The highest intra-cluster 

distances were observed in cluster I (5.06) and lowest in cluster VI (3.57), while, Cluster VI 

showed maximum inter-cluster distance (11.38) and minimum in cluster IV (5.35).The genotypes 

of cluster I, IV, V and VI were identified as diverse as well as having higher mean values for 

most of the yield component traits. Thus, hybridization involving genotypes of clusters VI and 

IV and clusters I and V are expected to release maximum amount of variability and advocated in 

order to achieve high yielding segregants. 

Keywords: Sorghum, CP, IVDMD, Mahalanobis’ D2analysis, Variability 
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Rice-Wheat cropping system is a widely adopted cropping system in the Indo-Gangetic 

Plains of India, with zinc (Zn) deficiency being one of the major constraints. Therefore, 

understanding the requirement of doses and frequency of Zn application in Zn deficiency-prone 

upland calcareous soils under the rice-wheat cropping system and the distribution of Zn in 

different pools is needed. The effectiveness of Zn applications was evaluated in various 

combinations of doses (2.5, 5.0, 7.5, and 10.0 kg ha -1 per year) and frequencies (initial, alternate, 

and every year) with 13 treatments in Randomized Block design (RBD). Zinc application of 7.5 

kg ha-1 in alternate years, was found best with regards to wheat yield in the sixth year of the 

experiment. Understanding the distribution of zinc (Zn) fractions in soils is important for 

effective and efficient management of the fertilizer resources, to mitigate the limitations of crop 

production and food quality by insufficient Zn.  Most of the applied Zn was present in residual 

fraction (25.13 mg kg-1), and increasing frequency the crystalline fraction (2.89 mg kg-1) 

increased but these fractions did not shown any response to zinc uptake and yield of the wheat 

crop.  Significant correlation of water-soluble and exchangeable Zn (WS+EX-Zn), complexed 

Zn (COMZn), amorphous Zn (AMO-Zn), organic Zn (ORG-Zn), total Zn (TOT-Zn), grain yield, 

grain Zn uptake by wheat indicated that these Zn fractions were dominant forms in the soil to be 

utilized by plants under rice-wheat rotation.  
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Screening of wheat genotypes for heat tolerance under late and very late sown conditions 
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An experiment was conducted with a set of 48 genotypes of bread wheat  

(Triticum aestivum L.)  during Rabi 2016-17 in randomized block design with three replications 

under late and vey late sown conditions. The characters studied were days to 50 % heading, days 

to anthesis, days to maturity, grain filling period, number of productive tillers per plant, plant 

height, spike length, number of spikelets per spike, number of grains per spike, 1000-grain 

weight, grain yield per plant, biological yield per plant, harvest index, flag leaf area, chlorophyll 

content and canopy temperature depression. Canopy temperature depression (CTD)  used as 

desirable heat tolerance parameter and the result revealed that genotypes under late sowing 

condition with high yield than very late sowing condition had also high chlorophyll content at 

anthesis and high CTD means low canopies temperature than very late sowing condition. Thus, 

high CTD favors the grain yield and chlorophyll content. On the basis of heat sensitivity index 

(HSI), the genotypes HUW 688, PBW-725 and HD-3165 under late sowing condition and 

genotype HI 1604 under very late sowing condition found promising for heat tolerance with 

respect to grain yield per plant and chlorophyll content hence these genotypes should be utilized 

in future bread wheat breeding programme for heat tolerance. 

Keywords : Wheat genotypes, Temperature, Heat stress, Canopy Temperature Depression 

(CTD), Heat Senxitive Index (HIS), Heat tolerance, Late sowing, Very Late 

Sowing. 
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Floriculture is the growing of cut flowers, potted flowering and foliage plants and 

bedding plants in greenhouses or in fields. There are several thousand different species of 

flowers and plants that are grown as commercial crops. Flowers have always remained an 

integral part of the social fabric of human life due to its essence and fragrance being essential on 

all social, cultural and religious functions of any society since time immemorial. One of the best 

ideas of the startup is floriculture business. Floriculture is a great opportunity for people who 

love gardening and one can earn good money from flower farming business. To understand the 

flower farming business you need to understand the term floriculture and what it consists of for 

example pot plants, cut foliage, seeds bulbs, tubers, rooted cuttings and dried flowers, cut 

flowers or leaves. Indian floriculture industry comprises of flowers such as Rose, Tuberose, 

Gladiolus, Anthurium, Carnations, Jasmine, Marigold etc. Cultivation is undertaken in both open 

farm conditions as well as state-of-the-art poly and greenhouses. India's total export of 

floriculture was Rs. 571.38 Crores/81.94 USD Millions in 2018-19. The major importing 

countries were United States, Netherlands, United Kingdom, Germany, and United Arab 

Emirates. West Bengal has emerged as the largest producer in cut flowers in India and More than 

50% of the floriculture units are based in Karnataka, Andhra Pradesh and Tamil Nadu. With the 

technical collaborations from foreign companies, Commercial floriculture in India is of recent 

origin. Floriculture has blossomed into commercial activity with a considerable growth and a 

useful crop diversification option, particularly for small farmers over the past three decades. 

Globally 171 countries practice floriculture. India occupies 51st position in terms of exports and 

contributes Rs. 455 crores which is 0.06% of global trade. Today, floriculture is recognized as 

most remunerative profession with a much higher potential for returns per unit area than most 

fields and even some other horticultural crops. Floriculture activity has marked as a viable and 

profitable trade area with a potential to activate self-employment among low and middle income 
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farmers and earn the very essential foreign exchange in the developing countries such as India. 

The world floriculture production is growing at a rate of 10 per cent per year. Government has to 

take care of Infrastructure facilities in Floriculture sector. For boosting India’s floriculture export 

and to capture more share in overseas market a host of measures are to be undertaken by both the 

Government as well as the private agencies involved in production and export of floricultural 

products.  
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Stability Analysis for Yield and Yield Contributing Traits in Wheat (Triticum aestivum L.) 

Ramesh Kumar*, D. R. Mehta, Rajiv Kumar and V. S. Shekhawat 

Department of Genetics and Plant Breeding, College of Agriculture, Junagadh 
Agricultural University, Junagadh, Gujarat, India 

*Email: rameshr1005@gmail.com 
 

Ten parents along with forty-five hybrids (developed by half-diallel) and one check (Lok 

1) were evaluated in randomized block design with three replications in three environments 

[early sowing (E1), normal sowing (E2) and late sowing (E3)] during rabi 2016-17. Analysis of 

variance for phenotypic stability revealed that mean square due to genotypes and environments, 

G x E interaction, E + (G x E), G x E (linear) and non-linear component of G x E interaction 

were found significant for most of the traits. Simultaneous consideration of the mean, bi and S2di 

of the individual genotypes for grain yield per plant showed that among the parents, UP 2672 

(22.18), DBW 110 (20.51), GW 451 (20.06) and Raj 4238 (19.29) recorded average grain yield 

per plant and average stability as the regression was not differing from unity and S2di also non-

significant. Average yielding parent GW 451 (20.06) was also average responsive and stable for 

biological yield per plant and harvest index. Among five best crosses, cross GW 273 x Raj 4238 

was average stable over environments. Similarly, three crosses viz., GW 463 x DBW 110, HD 

2932 x Raj 4238 and GW 451 x HD 2932 favored for favourable environments. 

Keywords: Bread wheat, Stability analysis, G x E interaction, Yield per plant. 
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Effect of Inorganic and Organic Fertilizers on Growth and Yield of Okra at Tikamgarh in 

Bundelkhand region (M.P.) 

Ravi Yadav*, V.K. Singh and Ravi Shankar Ratre  

Department of Vegetable Science (Horticulture), College of Agriculture, Tikamgarh (M.P.) 
*Email: raja.hiran8982@gmail.com 

 

A study to investigate the Effect of Inorganic and Azotobacter Fertilizers on Growth and 

Yield of Okra at Tikamgarh district in Bundelkhand region. It was conducted farm of Research 

Area, JNKVV, College of Agriculture, Tikamgarh (M. P.) located on latitude 24.756807, 24° 45' 

24.5052'' N, Longitude 78.839264,78° 50' 21.3504'' E. The nine treatments were arranged in a 

Randomized Complete Block Design (RCBD) was used. The results of the present investigation 

indicated that the application of 60% recommended dose of NPK through inorganic fertilizers + 

neem cake 5 q ha-1 + vermicompost 10 q ha-1 + Azotobacter + PSB recorded significantly data 

were collected on maximum growth and yield parameters in terms of plant height at 45, 60 and 

90 DAS (38.80, 57.65 and 77.48 cm), total fruit-bearing nodes plant-1 (19.18), number of flowers 

plant-1 (21.10), fruit yield plant-1 (182.50 g), fruit weight (17.65 g), length of fruits (12.26 cm) 

and thickness of fruits (1.898 cm). The maximum net return of 1,12,553.10 Rs ha-1 and benefit-

cost ratio 3.12 was recorded by the application of  60% recommended dose of NPK + neem cake 

5 q ha-1 + vermicompost 10 q ha–1 + Azotobacter + PSB over the recommended dose of NPK 

(80:40:40 kg ha-1) through chemical fertilizers. The application of integrated nutrients also 

improved the post-harvest fertility status of the soil after the harvest of the crop. 
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Nutritious diet to boost immunity of farm women in Morena district of M.P. during 

COVID-19 pandemic 

Reeta Mishra, Satendra Pal Singh and B.P.S. Raghubanshi 

RVSKVV-KVK, Morena (M.P.) 
 

 The ongoing coronavirus pandemic is a public health emergency with grave implications 

for the population of the world. India, as part of the global community, has been adversely 

impacted by ongoing health crisis. In view of this, maintaining a healthy diet of farm women and 

their family members, is very important during the COVID-19 pandemic. Therefore, RVSKVV-

KVK, Morena has initiated awareness programme on COVID-19 to be followed during the 

lockdown period by farm women of the district including nutri smart viilages. Awareness is 

being continuously created regarding good nutrition and hydration for optimal health of farm 

women during this time of heavy load field activities. The advisory mentions specific practices 

to take a food-based approach for prevention from COVID-19 along with measures like social 

distancing and following public health advisories. One extremely simple way to boost the 

immune system of farm women is to drink enough water. Washing hands regularly is extremely 

important, especially after coming back from field. The food must be touched with absolutely 

clean hands. They had also advised to consume ginger, garlic, turmeric, tulsi and neem to boost 

immunity. Citrus fruits are rich in vitamin C, that is extremely important to strengthen the 

immunity. So, farm women are continuously advised to consume yellow and orange fruits and 

vegetables like lemon, pumpkin, etc, that are being produced in their own fields. The effect of 

awareness programme along with timely advisories reduced sixty nine percent risk of diseases 

and at the same time help to fight off infections in nutri smart villages of Morena district. 

Keywords: COVID-19, Nutrition, Farm Women, Nutri Smart Village, Immunity 
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Field efficacy of Trichoderma viride against Fusarium wilt of chickpea  

Roop Singh 

Krishi Vigyan Kendra, Karauli (Rajasthan) 322230 
Email: roop0008@gmail.com 

 

Chickpea (Cicer arietinum L.) is an important pulse crop in India. Wilt disease is the 

major limiting factor in chickpea production, caused by Fusarium oxysporum f. sp. ciceri is 

widespread in chickpea growing areas resulting considerable economic losses. KVK, Karauli 

conducted on-farm trial at farmer’s field on management of Fusarium wilt in chickpea. The 

assessed practice of seed treatment with Trichoderma viride @ 5 gram/kg seed + Incorporation 

of Trichoderma viride @ 5 kg/ha multiplied on decomposed FYM @ 100 kg/ha at the time of 

sowing reduced the wilt disease incidence 75.41 per cent and yield was increased by 37.41 

percent over farmers practices. Net profit (Rs. 58959) and B:C ratio (2.93) were recorded highest 

under assessed practice as compared to farmers practices. 

Keywords: Chickpea, Fusarium wilt, Trichoderma viride 
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Field performance of insecticides against pod borer in chickpea  

Roop Singh 

Krishi Vigyan Kendra, Karauli (Rajasthan) 322230 
Email: roop0008@gmail.com 

 

Chickpea (Cicer arietinum L.) is one of the major pulses in human diet for essential 

source of protein. Gram pod borer is one of the common and frequently occurring pest of 

chickpea resulting considerable yield losses. KVK, Karauli conducted on-farm trial at farmer’s 

field on management of pod borer in chickpea. The assessed practice of spray of  Emamectin 

benzoate 5 SG @ 100 g/ha at flowering and podding stage reduced the pod borer infestation and 

yield was increased by 32.35 per cent over farmer’s practices. The lowest pod damage per cent 

was found in assessed practice (9.67%) as compared to farmer’s practices (33.57%). Net profit 

(Rs. 65355/ha) and B:C ratio (3.08) were recorded highest under assessed practice as compared 

to farmers practices. 

Keywords: Chickpea, Pod damage percent, Insecticide 
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Morphological and Sexual Morphometrical Studies on the Verterbrae, Ribs and 

Sternum of Blue bull (Boselaphus tragocamelus) 

S. Sathapathy
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2
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2
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1Department of Anatomy and Histology, CVSc. and A.H., OUAT, Bhubaneswar-751003, 
Odisha,  

2Department of Veterinary Anatomy, CVASc., GBPUA&T, Pantnagar-263145, Uttarakhand 
3Scientist (Animal Science), KVK, Jharsuguda, OUAT, Bhubaneswar-751003, Odisha 

4Department of Poultry Science, DUVASU, Mathura - 281001, U.P. 
*Email: srinivas.sathapathy@gmail.com 

 
The general vertebral formula of Blue bull was observed as C7T13L6S5Cy15-21. Amongst 

the cervical vertebrae, the atlas, axis, C6 and C7 were atypical type, but C3-C5 were typical type. 

The typical cervical vertebrae were characterized by presence of foramen transversarium and 

bifid transverse process, where as the atlas had dorsal and ventral tubercles, fovea dentis that 

articulated with the dens of axis. The ventral division of transverse process of C6 was 

quadrilateral plate like. The C7 was devoid of foramen transversarium and characterized by 

presence of undivided transverse process, well developed dorsal supraspinous process and 

presence of costal facets on both the sides of the caudal end of the body. The thoracic vertebrae 

presented long supraspinous process, cylindrical, but shorter centrum. The cranial articular 

processes were oval, slightly convex, placed on the dorsal border of the arch and faced directly 

upwards. The caudal ones were located at the base of the supraspinous processes and were 

slightly concave. The transverse processes were short, thick and undivided. They presented a 

tubercular facet on their ventral aspect for articulation with the corresponding facet present on 

the tubercle of the rib. The transverse processes of thoracic vertebrae presented thick rounded 

non-articular mamillary processes on the dorsal aspect. The lumbar vertebrae were characterized 

by long transverse process, broad and flattened dorsal supraspinous process and well developed 

cranial and caudal articular processes. The average length of transverse process gradually 

increased from L1 to L5 and then it suddenly decreased in L6. The sacrum was almost triangular 

in shape and formed by five sacral segments. It presented wings, base and apex. It had a median 

sacral crest, two lateral sacral crests and four pairs of dorsal and ventral sacral foramina. The first 

three to four coccygeal vertebrae were characterized by presence of body, bifid dorsal and 
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ventral spines, sulcus vasculosus, cranial non-articular process and a pair of transverse process. 

The remaining caudal vertebrae had cylindrical bodies and reduced processes. The ribs were 

longer, wider, flatter, less curved and less regular in form. There were thirteen pairs of ribs in 

Blue bull, out of which first eight were sternal, last five were asternal and the last pair was 

considered as floating ribs. An accessory tubercle was located below the main tubercle at the 

caudal border of the shaft of 1st, 3rd, 5th, 7th, 8th and 11th pairs of ribs in both the sexes of the 

Blue bull. The sternum was a long plate of osteo-cartilagenous structure formed by seven 

sternebrae and has similar characters with that of ox.  
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Management of Organic Crop through Farm Residues 

S.V.S. Chauhan, Archana Khare, Swati S. Tomar*, P.P. Singh, Debesh S. Tomar 

RVSKVV-KVK, ZARS*, Morena (M.P.)   
 

India is an agricultural country, near about seventy five percent population depend upon 

agriculture and allied discipline. India produce more than 500-550 million tons of farm residue 

annually. The huge crop residues are being generated through different crops, like 94 million 

tons (Mt) of wheat, 104 Mt of rice, 21.5 Mt of maize, 20 Mt. Of millets, 357.7 Mt of sugarcane, 

8.5 Mt. Of Fibre crops (cotton, jute, hemp, mesta, patsan etc.) 17 Mt. of pulses and 30 Mt.of 

oilseed crops are produced every year. These residues  are mostly  used for animal feeding, as 

domestic and industrial fuel are bedding for animals during winter  season. A large part of 

unused crop residues are burnt in the fields due to lack of knowledge of its use as humus, organic 

material etc. and non availability of labour, high cost of residues removal from the crop residues 

are burnt in the field. Burning of crop residues causes environmental pollution and produces 

greenhouse gases, which cause global warming. To avoid the loss of plant nutrients like NPK 

and S through residue burning, management of crop residues is very important. The adoption of 

conservation agriculture-based crop management technologies increase the on-farm utilization of 

these residues. The formulation and proper disposal of crop residues through production of 

compost. Vermicompost,NADEP compost can also enhance the benefits of left over crop 

residues.  
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Effect of Organic Manure upon Soil Degradation 

S.V.S. Chauhan, Swati S. Tomar*,  Archana Khare, P.P. Singh, Debesh S. Tomar 

RVSKVV-KVK, ZARS*, Morena (M.P.)   
 

Agriculture plays a vital role in the Indian economy . Over seventy percent of the rural 

households depend on Agriculture as it contributes about seventeen percent to the total GDP of 

Indian economy and provides employment to over sixty percent of the population of India. Due 

to limited Land resources for agriculture , the farmers are excessibely using synthetic fibres, 

herbicides, fungicides & Insecticides for increasing the crop yield. This has led to soil 

degradation. Mono culture practice is also deteriorating the quality of soil. Shifting cultivation in 

some parts of north-east region of our country is also responsible for ill-effects on the soil these 

practices kill the useful flora and fauna of soil by Biomagnifiction and eutrophication thus 

threatening our biodiversity  

To avoid ill-effects of chemical fertilizers pesticides ,etc on the quality of soil farmers 

need to be properly trained by agricultural scientists, Govt. Extension programmes NGOs and 

media through formal and informal technologies. They should be made aware about the 

discrepencies caused by conventional farming methods . Great emphasis should laid on 

promoting organic farming by using green manures, biofertliser, biopesticides, compost manures 

and vermin-compost. Crop Rotation must be encouraged. Biowastes should be transformed into 

valuable input for sustainable agriculture.  
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COST OF CULTIVATION OF BANANA IN BEMETARA DISTRICT OF 

CHHATTISGARH 

Shashank Sharma
*
, Yogeshwari Sahu, Anjali Verma and Payal Vyas 

 

Department of Agricultural Economics, College of Agriculture IGKV, Raipur (C.G.) 492012 
*Email: shashanknsagri@gmail.com  

 

 Study was conducted in Bemetara district of Chhattisgarh state. Simple random sampling 

was used in selection of village. A list of Banana growing villages was prepared and then 28 

villages, with at least 4 banana growers are selected randomly for the study purpose. Multistage 

sampling technique was adopted in selection of banana grower, 4 respondent from each of 

selected villages was selected and then categories into small, medium and large farmer. Total 

112 farmers was selected in which 20, 48, and 44 farmers are small medium and large 

respectively. Primary data from the selected farmers was collected through well prepared 

schedule designed for the study of cost of cultivation. The average cost of cultivation was 

211410.00 Rs./ha on small farmers 222916.21 Rs./ha on medium farmers and 234821.40 Rs./ha 

in case of large categories of farmers. The overall cost of cultivation was 230536.44 Rs./ha. The 

maximum cost shared by planting material(seedling) which is 55236.25 Rs./ha (23.95 percent) 

after that fertilizers 35996.08 Rs./ha(15.61 percent) after that plant protection and herbicide 

26701.37 Rs./ha (11.58 percent) after that hired labour 27615.59 Rs./ha (11.97 percent) after that 

propping 12938.82 Rs./ha (5.61 percent) after that manure 11870.29 Rs./ha (5.14 percent) after 

that machine charges 6623.41 Rs./ha (2.87 percent) after that Irrigation 6487.25 Rs./ha (2.81 

percent). 

Keyword: Cost & Return, Banana 
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Genetic divergence in Fertility restorer lines of rice (Oryzae sativa) 

S. Tiwari*, G. K. Koutu and S. Rahangdale 
 

Department of Plant Breeding and Genetics, College of Agriculture, Jawaharlal Nehru Krishi 
Vishwa Vidyalaya, Jabalpur – 482004, Madhya Pradesh, INDIA 

*Email: shwetatiwari442@gmail.com 
 

Rice (Oryza sativa L.) being one of the plate filler, contributes in livelihood of about one 

fifth of the global population. The genome sequencing reported the wide genome size of 430Mb, 

with 12 chromosomes, along with this; paddy represents 10 types of genome, which reveals the 

opportunities for exploitation of significant traits in future. Rice genetic resources are key 

components for the success of any breeding programme which depends on the presence of 

variability among the breeding materials. The nature and degree of genetic diversity present in 

germplasms give assistance in suitable parental selection, which likely to produce heterotic 

effects and desirable segregants. The present investigation was undertaken at Seed Breeding 

Farm, Jabalpur under the Rice Improvement Project, to elucidate information related to genetic 

diversity based on twenty nine traits, using D2 statistics and identification of promising rice 

genotypes for yield and yield attributing traits. The genetic divergence determined the characters 

viz., fertile spikelets/panicle contributed maximum (32.38%) towards total genetic divergence 

followed by total spikelets/panicle (31.15%). The grouping by Tocher’s method articulated the 

genotypic diversification of 90 restorer lines under ten clusters. The poygenotypic cluster I 

donating maximum share of 68 genotypes with minimum intra cluster distance (D2 

value=248.05) i.e., exhibiting the syntenic relationship followed by clusters IV, III. While, seven 

clusters II, V, VI, VII, VIII, IX and X were found to be solitary reporting uniqness due to 

prevention of gene flow. The results uncovered, the maximum inter cluster distance of 4072.76 

was reported between clusters IX and X followed by clusters VIII and IX (D2 = 83744.44) 

depicted genotypes belongings from diversified gene pool and could utilize in exploitation of 

heterosis in future hybridization breeding programme. These statistical distances between 

clusters along with contribution in genetic divergence and cluster mean displayed some superior 

genotypes JR-1326, PS 2, PRR 828 and JR-4322-2. 

Keywords: Genetic divergence, Cluster analysis, D2 statistics, Rice restorer lines.  
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Nanotechnology and it’s  relevance in agriculture 

Somya Arora and Charu Jamnotia 

Rajmata Vijayaraje Scindia Krishi VishwaVidyalaya, Gwalior (M.p.) College of Agriculture, 
Indore (M.P.) 

 

Nanotechnology is the art of new sophisticated technological process which based on 

using of very small particles of material either by themselves or by their manipulation to create 

new large scale materials due to which their physical, chemical, mechanical properties become 

more effected. 

Nanotechnology presents one of the exciting new fields of research that holds potential to 

address many of the pressing needs in all areas of the Food science and Agriculture. 

NanoAgriculture involves the employment of nanoparticles in agriculture, these particles will 

impart some beneficial effects to crops. The emergence of Nanotechnology and the development 

of Nanodevices and Nanomaterials open up potential novel applications in Agriculture and 

Biotechnology. Nanoparticles are the materials that are small enough to fall within nanometric 

range. These materials would release pesticides or fertilizers at a specific time and targeted 

location. Nanoparticles tagged to agrochemicals or other substances could reduce the damage to 

other plant tissues and the amount of chemicals released in to the environment. Additionally, it 

includes methods for Identification and Quantification of contaminants in food, improving 

production and enhancing food safety through the development of nano based detecting systems. 
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ICT tool for Agricultural extension 
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Agriculture in India is the pivotal sector for ensuring food and nutritional security, 

sustainable development and for alleviation of poverty. It is a key sector for generating 

employment opportunity. Indian agriculture sector contributes 14 per cent of GDP, provides food 

to one Billion People, sustains 65 per cent of the population and contributes about 11 per cent of 

the export earnings. Indian agriculture contributes to 8 percent global agriculture gross domestic 

product to support 18 per cent of world population on only 9 per cent of world’s arable land and 

2.3 of geographical area. This sector also influences essential ecosystem services such as water 

and carbon sequestration. Milestones in agricultural development in India includes: Green 

Revolution, Evergreen Revolution, Blue Revolution, White Revolution, Yellow Revolution, Bio-

technology Revolution, ICT Revolution and so on. In India the following ICT measures are 

adopted for agriculture extension: aAQUA, Kissan Kerala, TNAU AGRITECH Portal, 

AGRISNET, DACNET, e-krishi, ASHA, Indian Development Gateway (InDG Portal), Rice 

Knowledge Management Portal (RKMP), Agropedia, AGMARKNET, ITC-e-Choupal, EID 

ParryIndiagriline, Indiancommodities.com, Mahindra Kisan Mitra, IFFCO Agri-Portal, 

Agrowatch Portal, iKissan, Village Knowledge Centres (VKCs) -M.S. Swaminathan Research 

Foundation (MSSRF), Village Resource Centres (VRCs) –Indian Space Research Organisation 

(ISRO), Community Information Centres (CICs), Common Service Centres (CSCs), Farmers 

Call Centre (Kissan Call Centre), Lifelines India, IFFCO Kisan Sanchar Limited (IKSL), Fisher 

Friend, Reuters Market Light (RML), Mobile Advisory Services by Krishi Vigyan Kendras 

(KVKs) of Indian Council of Agricultural Research (ICAR), e-Arik, e-Sagu, Digital Green, 

Knowledge Share Centres and so on. ICTs are changing all the spheres of human lives and 

agriculture cannot be an exception. ICTs now may act as an agent for changing agrarian and 

farmers’ life by improving access of information and sharing knowledge.  

Keyword: ICT, Agriculture development, Revolution, Information 
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Role of ICT in the transfer of technology among the farmers  

Uzma Rashid
1
, Sheikh Muzaffar Ahmad

2
, Hilal Ahmad Malik

3
 and Aoufa Mushtaq

4 

Sher-e-Kashmir University of Agricultural Sciences and Technology of Kashmir  
(J&K) - 190 025  

Email: 
1kanjwaluzma786@gmail.com, 2shkmuzaffar@yahoo.co.in, 3drhamalik@gmail.com, 

4aoufamushtaq@gmail.com  
 

Information and Communication Technologies (ICTs) has become the cornerstone of 

agricultural development in contemporary times. ICT can increase the efficiency, productivity 

and sustainability of agriculture sector, since it provides income and food for a large segment of 

the population in developing countries. ICT can play a key role in providing extensionists and 

rural people with all information needed for their work including crop production, timely land 

preparation, planting, weeding, irrigation, harvesting, credits, input supply, pest/disease control, 

post-harvest techniques, storage and improving market access. ICT can be used to strengthen the 

capacities of rural development workers, farmers, farmer organizations and rural communities as 

a whole. Information technology is the buzz technology now-a-days. It is the technology that is 

helping to exchange the information in fast and easier way. Due to this technology the distance 

between the nations is reduced and now world is becoming a global village. In order to minimize 

the gap between technology generation and its adoption, modern communication media seems to 

the only answer to the problem. The results of study shall provide the road map to administrators, 

policy makers and communicators to shape the strategies and approaches to improve the status of 

ICT use in the field of agriculture. This includes the use of computers, internet, geographical 

information systems, mobile phones, as well as traditional media such as radio or television. This 

means that the term information and communication technologies can be used to embrace a 

multitude of standalone  media, including telephone, television, video, teletext, voice information 

systems and fax,  as well  as those requiring the use of a personal computer fitted with a modem. 

The later can include direct dial-up services such as electronic banking, file exchange and closed 

information services. Agricultural extension organizations play important roles in helping rural 

people access and use ICT as tools to improve their income and standard of life. Agricultural 

extension can help rural people to understand, adapt and effectively use these tools and services 

once they are available, in ways that will have positive impact on their production and income. 
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Information and Communication Technology (ICT) is a global term that includes all 

technologies for the manipulation and communication of information encompassing: computers 

internet, cell phones, hardware and software, satellite system and so on, as well as the various 

services and application associated with them. ICTs in fact encompass any medium for recording 

and broadcasting information like magnetic disk, optical disc, CD/DVD, flash memory etc. 

Keywords: ICT, Technologies, Cornerstone, Manipulation and Effectively  
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Rural sanitation in India has doubled from low of 22% to a high of 44% in recent past. It 

is held that toilet or lack of it is the indicator of a country’s health. The total sanitation campaign 

launched by government of India has stretched to the last of the 597 districts to turn the rural 

landscape free from squatting. Government has also launched a prize for the clean villages. Till 

this year 4,959 villages had bagged Nirmal Gram Puraskar a clean village prize for having flush 

toilets in every household and school. Ranging from Rs 2, 00,000 for the smallest village to Rs 

50, 00,000 for the biggest district the award has given a fillip to the subsidy driven toilet 

construction programme as villages compete to gain recognition. Reports indicate that a 

significant number of people in the awarded villages are reverting to the age-old habit. Sanitation 

is more than just making a toilet through subsidy. The emphasis of the sanitation campaign has 

been more on achieving targets than on transforming behaviour. The focus is on multiplying the 

number of toilets rather than socio-engineering of the concept in the lives of the rural people. A 

subsidy ranging from Rs 900 -1500 warrants an equal or greater contribution form the user to 

complete the toilet construction. Therefore it is not uncommon to find a large number of 

incomplete toilets in rural areas. Increasing sanitation coverage in rural areas would require more 

clarity of the issue and understanding of the rural sensibilities. Building toilets is just one half of 

the battle; the other half is to make people use them. The number of villages winning Nirmal 

Gram Puraskar may be inspiring only if uncovered villages are not taken into count.                                                     

Keywords: Campaign, Rural Sensibilities, Nirmal Gram Puraskar, Sanitation and squatting. 
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Studies on vegetative propagation of Karonda (Carissa carandas L.) 

V.K. Singh*, Rudrasen Singh and Ravi Yadav 

J.N.K.V.V., College of Agriculture, Tikamgarh - 472 001 (M.P.), India 
*Email: vksingh_singh@rediffmail.com 

 

This experiment was conducted at JNKVV, College of Agriculture Tikamgarh (M.P.) 

on vegetative propagation of Karonda by hardwood cuttings. The cuttings were treated with 

different concentrations of sucrose (3%, 4%, 5% and 6%) and IBA (3000 ppm, 4000 ppm, 

5000 ppm and 6000 ppm) along with control and the experiment was replicated thrice. Treated 

cuttings were planted in polybags and kept in shade. The experimental results indicated that 

IBA 5000 ppm recorded highest rooting percentage (59.63%) followed by 4 per cent sucrose 

(47.32%) and lowest was recorded in control (21.33%). The maximum root length was 

observed in IBA 5000 ppm (6.95cm) followed by 4 per cent sucrose (6.09 cm) whereas 

control recorded only 3.35 cm root length. 
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Organic Farming – The Unique Tool for Sustainable Agriculture 

Vikas Gupta, R.K. Saraf and S.K. Mishra  

Dryland Horticulture Research and Training Centre 
Garhakota, Sagar (MP) 470232 

 

Actually the organic seed is the product of organic agriculture. Organic agriculture is a 

production system that sustains the health of soils, ecosystems and people. It relies on ecological 

processes, biodiversity and cycles adapted to local conditions, rather than the use of inputs with 

adverse effects. The production of organic seed follow some certain norms like no use of 

genetically modified organisms, grown without synthetic pesticides, herbicides and chemical 

fertilizers; independent inspections and certification by the authentic certification agency. 

            Since 1990, the market for organic products has grown from nothing to reaching 110.25 

billion dollars in 2016 and is projected to grow at a CAGR of 16.15 percent, in value terms, 

during 2017-2022, to reach 262.50 billion dollar by 2022. There are some factors that may 

contribute in the growth of organic farming like the rise in demand for organic food, increasing 

buying capacity of the middle class, government regulations, rise in the export of Indian organic 

food etc. So, it is obvious that there is a lot of scope in the production of organic seed and it is 

the need of present and future also. It is still also a necessity to overcome the practical limitations 

of organic farming to achieve above goal. 
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Biochar for Sustainable Plant Growth and Soil Properties 
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Sardar Vallabhbhai Patel University of Agriculture and Technology 

Modipuram, Meerut 250110 
*Email: yakshiagrawal1995@gmail.com, 

  

 Use of biochar for soil fertility improvement is gaining popularity due to its potential to 

improve soil quality, increase crop yield, and sequester carbon from the atmosphere-biosphere 

pool into the soil. Biochar is a carbon-rich organic material, an organic amendment, and a by-

product derived from biomass by pyrolysis under high-temperature and low oxygen conditions. 

Biochar is produced through a process called pyrolysis, which basically involves heating of 

biomass (such as wood, manure, or leaves) in complete or almost complete absence of oxygen, 

with oil and gas as co-products. The mechanisms involved are: increased soil aeration and water-

holding capacity (WHC), enhanced microbial activity and plant nutrient status in soil, and 

alteration of some important soil chemical properties. Biochar as a means of remediating 

contaminated agricultural soil, improving soil fertility by reducing the acidity, and increasing the 

availability of nutrients. Thus, addition of biochar to the soil can be one of the best practices to 

overcome any biotic stress in soil and to increase the crop productivity. The positive effects of 

biochar on the interactions between soil-plant-water caused better photosynthetic performance 

and improved nitrogen and water use efficiency. Hence, it can be concluded that biochar has the 

potential to improve the properties of soil, microbial abundance, biological nitrogen fixation, and 

plant growth. Therefore, it is recommended to use biochar as a soil amendment for long-term 

carbon sink restoration. 

Keywords: Prolysis, Water-holding capacity, Microbial activity  
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Impact assessment of national food security mission in Chhattisgarh 
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Government of India had launched Centrally Sponsored Scheme, ‘National Food Security 

Mission’ (NFSM) in August 2007-08 by the Ministry of Agriculture, Government of India, with 

the purpose of enhancing the production of rice, wheat and pulses by 10, 8 and 2 million tonnes 

respectively by the end of the Eleventh Plan (2011-12). The National Food Security Mission in 

Chhattisgarh is being implemented since its inception in totally as per the norms and guidelines 

of Government of India. In Chhattisgarh, all districts (27) have been selected under NFSM with 

covering Paddy (13 districts), Pulses (27 districts) and Coarse Cereals (09 districts). In this state 

the overall crop scenario was very good and under the NFSM-Seed-hub programme (2016-17 to 

2018-19) is being implemented at KVKs namely Bhatapara, Sarguja, Ranjnandgaon, Kawardha, 

Kanker & Janjgir-champa. Under this programme targets 2950 q of seed production during 2016-

17 and NFSM-Seed-hub production is 1954.04 q for all pulses and for 2017-18 target is 5625 q 

against this tentative production is 1636.1 q. The reservation policy for seed production 

programme is 50% for general, 38% for ST & 12% for SC. The most appreciable efforts of 

District Agriculture Department to benefit farmers under PMFBY during Kharif 2016, paid 

compensation of Rs. 62.39 crores to 41603 farmers & Kharif 2017, estimated claim Rs. 111.22 

crores for paddy to 47931 farmers in Bemetara district. The state may also look into the aspects 

of timely supply of quality inputs at the appropriate time of planting of crops/laying out of 

demonstrations in the districts. This is important to ascertain quality technology demonstrations 

under the programme and the improvement and strengthening of agricultural infrastructure 

needed to all the levels of supply chain. 
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Assessment of adoption level towards soil health card (SHC) by the farming community at 

Dewas district, Madhya Pradesh 

Neerja Patel*, Savita Kumari and A. K. Dixit  

Krishi Vigyan Kendra, Dewas (M.P.) 
*Email: neerja.patel1988@gmail.com 

 

The main crop in Dewas district of Madhya Pradesh is soybean in Kharif, chickpea and 

wheat in Rabi. From long back, farmers are doing monoculture like soybean-wheat and soybean-

chickpea. Such kind of practices have deteriorated soil health fertility and affect system 

productivity. To improve sustainable agricultural productivity and maintain soil fertility, the 

Government of India launched the Soil Health Cards (SHC) Scheme in February 2015-16. This 

card gives an idea to each farmer soil nutrient status of his land and advises him on the 

prescription of fertilizers the needed soil amendments that he should apply to preserve soil health 

in the long run. So, the adoption of SHC is directly related to balance fertilizer use in the crop 

and sound yield. The imbalance use of chemical fertilizers especially Urea, Phosphorus and 

Single Super Phosphate as a means to increase crop production and avoidance of micronutrients 

and organic fertilizers and ignorance of ideal ratio. The SHC scheme helps farmers to improve 

productivity and sustainably through judicious use of fertilizers. In the district, soil testing has 

been completed 55664 and SHC provided 47404, under the scheme. Several soil health cards 

have been given to the farmers. In the article, the samples of the adoption level of fertilizer’s 

recommendations through SHC beneficiaries have collected and represent.  Among the 10 

villages, 50SHC beneficiaries (farmers) were selected, who formed the respondents of the study 

during 2018-19.  The information was composed through individual discussion with the help of 

pre-chalk out plan to find out adoption level and utilization of soil health card and to analyzethe 

constraints expressed by farmers in the utilization of soil health card. According to 50 

respondents, the full adoption of fertilizers Urea, DAP/SSP, MOP, Zinc, Sulphur and  Organic 

manure as per SHC was found 56.00, 46.00,32.00,16.00,14.00 and  22.00 % respectively. The 

study is looking forward to need more awareness program among the farmers for the importance 

of soil health card through the various activities.  

Keywords: Soil Health Card, Inorganic fertilizer, Awareness program 
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Bioefficacy of Beauveria bassiana against different larval instars of Spodoptera litura Fab. 

in laboratory conditions 

Aaliya Afroz*, Masarrat Haseeb and Anam Zia 

Department of Plant Protection 
Faculty of Agricultural Sciences, Aligarh Muslim University, Aligarh-202002, India 

*Email: agrisweet11129@gmail.com 
 

Entomopathogenic fungi are valuable weapons for biocontrol and plays important role in 

Integrated Pest Management. Beauveria bassiana have been known as a potential 

entomopathogenic fungus. Bioefficacy of Beauveria bassiana products (Green Beauveria, 

Multiplex Baba and WAH each of which contains 2 x 108 conidia ml-1) with five different doses 

i.e., 1ml 100-1ml, 2ml 100-1ml, 3ml 100-1ml, 4ml 100-1ml and 0 ml 100-1ml of each product, were 

tested against first, second, third and fourth instar larvae of Spodoptera litura on cabbage in 

laboratory conditions.  All the concentrations have shown significant results than control but 

maximum mortality percentage was obtained at highest concentration of each product. The 

results obtained show that Green Beauveria and WAH was effective against first instar larvae 

with 86.7% larval mortality and WAH was most effective against second instar larvae with 

96.67% larval mortality, after 14 days of treatment. Further LC50 and LT50 values were also 

evaluated which revealed that WAH was found to be most effective against first instar larvae 

whereas, Multiplex Baba against second and third instar larvae with LC50 value of 3 x 108 

conidia ml-1, 1.4 x 108 conidia ml-1 and 9 x108 conidia ml-1 respectively. However, fungal 

formulations were least effective against fourth instar larvae. LT50 values of first and second 

instar larvae when treated with WAH and Multiplex Baba was 69.6 hours and 144 hours 

respectively. Thus, present findings revealed that efficacy of Beauveria bassiana was quite 

promising in early larval instars of Spodoptera litura. 
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Genetic Engineering in Carbon Biosequestration: Opportunities in Crop Improvement 
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Carbon is an essential element for life on the earth. It is found in the atmosphere in 

various forms-dissolved in the oceans and a major component of many soils and rocks. Carbon is 

cycled continuously through the biosphere, the atmosphere, the soils and the oceans as a result of 

natural forces. Human population explosion and activities like burning fossil fuel, deforestation 

etc. alters the natural flow of carbon through the carbon cycle in a way that leads to 

disproportionate change in the amount of atmospheric CO2 leading to global warming. It is well 

known that global warming has  severe impact on global climate and world’s biota such as 

altered patterns of precipitation, rise in ocean and sea levels and other changes in the hydrologic 

cycle; increased desertification, forest loss, substantial loss of biodiversity and regional changes 

in agricultural production potential etc. One way to manage the increasing atmospheric carbon 

concentration and to reduce the impact of global warming is carbon biosequestration. 

Carbon biosequestration describes processes that remove carbon dioxide from the 

atmosphere and sequester it to long-term storage in the terrestrial biosphere, underground or in 

the oceans to help mitigate the effects of CO2 on global warming. Manipulating the rate of 

photosynthesis in plants is an important approach to sequester carbon. Based on the first 

photosynthetic product, plants have been categorized into two broad categories; C3 plants and C4 

plants (Taiz et al. 2010). The low photorespiration and high efficiency of the C4 pathway have 

suggested a promising route to harvest more carbon and to aid in achieving increased plant yields 

(Burris and Black 1976).  

In the past, attempts were made to transfer the advantages of C4 photosynthesis into C3 

plants by breeding. Although C3 and C4 species of Artiplex were hybridized, the independent 

inheritance of genes conferring C4 characteristics such as Kranz anatomy, elevated PEP 

carboxylase and low CO2 compensation point did not lead to efficient photosynthesis in F1 

hybrids indicating that plant breeding was unlikely to be a successful route to modify the 
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photosynthetic efficiency of C3 plants (Bjorkman et.al. 1971). However, the advent of genetic 

engineering in crop plants has recently resulted into attempts to introduce C4 characteristics into 

C3 plants, such as tobacco, potato and rice, by genetic manipulation (Matsuoka et al. 2001). 

Clearly, it is easier to over-express enzymes of the C4 pathway either individually or in concert 

(Peterhansel 2011), than it is to introduce the complex kranz leaf anatomy of C4 photosynthesis. 

The recent application of recombinant DNA technology has made considerable progress in 

molecular engineering of photosynthetic genes (Christin et al. 2012). It enabled manipulation of 

the enzyme Rubisco (Krapp et al. 1994) and overproduction of enzymes involved in the C4 

pathway at high levels and in desired locations in the leaves of C3 plants (Matsuoka et al. 2001; 

Miyao 2003) and a variety of transgenic C3 plants overproducing C4 enzymes have been 

generated and intensively analysed (Hausler et al. 2002; Miyao 2003; Miyao and Fukayama 

2003). Applying various transgenic approaches, attempts have been made to reduce the 

photorespiratory losses directly (Kebeish et al. 2007). Manipulation of the C3 cycle offers an 

opportunity to mitigate elevated levels of atmospheric CO2 and to increase photosynthesis and 

yield. Although, considerable progress has been attained in this respect, still a lot of research 

work is needed to be done in this area. 
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Developing new genotypes of crop plants is one of the key options for adaptation of 

agriculture to climate change. Plants may be required to provide resilience in changed climates 

or support the migration of agriculture to new regions. Production of crops in new areas may 

require genetics to adapt to specific aspects of the new environment. The effects of climate 

change on agricultural production and food security are already taking place, creating new 

challenges for plant breeders to act quickly. Plant breeding can be used to adapt crops to, and to 

mitigate climate change by improving crop performance under stress. The success in this 

endeavor will depend on the capability to access relevant germplasm and related information that 

will speed the breeding of cultivars adapted to climate change. Very different genotypes may be 

required to perform in the modified environments of protected agriculture. Today’s innovations 

in plant breeding are developed using sophisticated science and technologies including cell 

biology, gene mapping and marker-assisted breeding. Genomic sequences of relevant germplasm 

and an understanding of the functional role of alleles controlling key traits will be an enabling 

platform for this innovation. Genomics is providing a key platform for the understanding of the 

response of plants to the environment and the breeding of better adapted crop varieties that might 

anticipate future climate changes. The new tools of breeding such as oligonucleotide 

mutagenesis or CRISPR-Cas are more helpful than the previous techniques because these tools 

allow breeders to do their job in an even more precise and efficient manner. Through innovation 

we can produce improved varieties that sustain and potentially increase yields and are better 

adapted to withstand disease and the effects of climate change, such as drought or floods,  

supporting sustainable agriculture and food security. 

Keywords: Plant Breeding, Climate change, food security, genomics and marker assisted 

breeding 
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Changes in Social and economic importance of women through social sector in Agriculture’ 

Archana Khare, Amit Kumar, S.V.S.Chauhan and Debesh Singh  
R.V.S.K.V.V., Krishi Vigyan Kendra, Morena (M.P)  

 

             Women Empowerment in India and highlights the issues and challenges of women 

Empowerment Declining work participation rate of women in the lobour market in India is 

leading towards increasing incidences of unemployment, increasing informalization, dependence 

on the primary sector. Special attention should be paid to increase the income of women. Women 

have to be self sufficient to make their own role in society. We observe in our day to day life 

how women become victimized by various social evils. Women in India fare worse than men; 

particularly women, out of agriculture to industry and services, is still far too slow to work out. , 

low wages, unequal access to assets and other productive inputs, lack of decision making power 

and education. Women have an important role in agricultural work, women apart from home 

work, they also support in farming and farming, rearing children, farming work, home work, and 

all work is done successfully. Addition they face care work, household chores and at times 

poverty. Opening up of the economy and rapid economic growth have escalated some of the 

existing structural barriers faced by women. New challenges in the form if dismantling of 

traditional support structures, displacement due to migration and obsolescence of traditional skill 

sets have cropped up. They are making a new improvement in their lives by adopting new 

technologies of Agriculture by herself. Staying at home doing small construction work by her.  

Giving your participation is changing a lot already. Now it’s time for women’s Empowerment. 
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Persistent malnutrition, including micronutrient deficiencies, with increased overweight 

and obesity has become a major issue in developing countries, generating unacceptable human 

and economic costs and undermining development. Lack of nutritional and agronomic 

information, a negative attitude towards traditional indigenous foods, policies that do not 

recognize sufficiently the important role of these foods in food security and health, and lack of 

advocates and champions to promote traditional and indigenous foods are all constraints. These 

indigenous underexploited fruit crops are neglected and derided by many in the agriculture and 

food industries as well as by urban consumers, can be an important component in alleviating 

hunger, malnutrition and protecting the environment. Being an important source of vitamins such 

as ascorbic acid (C), carotenoids (A), thiamine (B1), riboflavin (B2), niacin (B3), pyridoxine 

(B6), and minerals like zinc, calcium, potassium, and phosphorus, these crops have enough 

potentiality to combat against several serious diseases like cancer, tumors, cardiovascular disease 

etc. Most of the food resource is available in plenty during a particular season, but all have not 

been utilized to the desired extent due to many reasons. Thus, people residing in rural areas 

hardly get considerable advantage from the abundantly available resources. The solution of the 

problem lies only in evolving the techniques of value addition, providing market, and educating 

the villagers about the nutritional quality of underutilized fruits. Processing and value addition of 

tribal fruits into more useful, digestive, tasteful, and convenient products ultimately improves the 

economic value of underutilized fruits and develop nutritional security of the village dwellers. A 

part of their collection is retained for their own consumption as raw or in dried form and surplus 

is sold to the local traders and roadside. The market of underutilized fruit in turn is influenced by 
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a number of factors like consumer preference, processability, value addition, export, domestic 

consumption, foreign demand which again is based on our knowledge about the health-

promoting qualities and nutritional value of the crops. The global forum on agriculture research 

(GFAR) in 1999 also gave the importance of underutilized species in raising the income of the 

rural poor. Commercial importance, nutritional status and market value of these crops are 

unknown to the rural community. There is tremendous scope to popularize these in non-

traditional areas, and these crops may be useful raw materials for food processing industries. 

Further, the huge genetic diversity in various fruit crops offers vast scope for collection, 

conservation, breeding and improvement for benefit of rural and tribal communities of northeast 

India. 
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Effect of Bio-fertilizers on Growth, and Flowering of  French Marigold (Tagetes patula 

Linn.) under Malwa Region of Madhya Pradesh 
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 The present investigation entitled ‘‘Effect of Bio-fertilizers on Growth, and Flowering of  

French Marigold (Tagetes patula  Linn.) under Malwa Region of Madhya Pradesh” was 

conducted during September 2014 to March 2015 at the Department of Floriculture and 

Landscape Architecture, K.N.K. College of Horticulture Mandsaur, Rajmata Vijayaraje Scindia 

Krishi Vishwa Vidyalaya, Gwalior (M.P.). The experiment was laid out in Randomized block 

Design with three replications and seven different combinations of bio-fertilizers treatments 

along with control.viz.  T1  VAM 1.0 gram per plant + Azoctobacter 1.0 kg/ha., T2  VAM 1.0 

gram per plant + Azoctobacter 1.5 kg/ha., T3  VAM 1.5 gram per plant + Azoctobacter 1.0 kg/ha. 

T4  VAM 1.5 gram per plant + Azoctobacter 1.5 kg/ha. T5  VAM 2.0 gram per plant + 

Azoctobacter 1.0 kg/ha. T6  VAM 2.0 gram per plant + Azoctobacter 1.5 kg/ha. And T7 Control 

were applied. The observations on different growth characters, flowering characters and seed 

characters were recorded and the results obtained are summarized below.  

The results revealed that VAM and Azoctobacter had significant Effect of Bio-

fertilizers on Growth, and Flowering of French marigold. Application of VAM 2.0 gram per 

plant + Azoctobacter 1.5 kg/ha. (T6) proved better than all other treatments recording the 

maximum value of various attributes of  growth, flowering and seed characters like maximum 

plant height (cm) at 30,45 & 60 DAT, number of primary branches per plant (30, 45 and 60 

DAT), number of secondary branches per plant (30, 45 and 60 DAT),  plant spread (cm) at 30, 

45 and 60 DAT, earliest flower bud appearance(days) ,earliest 50 % flowering (days), number of 

flower per plant, flower diameter (mm), maximum individual flower weight (g), maximum 

flower yield per plant (g),  flower yield per plot (kg), longest flowering duration (days) earliest 

seed ripening (days), maximum number of seeds per flower, maximum weight of seeds per 

flower (g), maximum 100 seed weight (g) and  maximum seed yield per plant (g) as compared to 

control. 

Keywords: French Marigold, Pusa Arpita, Bio-fertilizers, Growth, and Seed characters.  
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Effect of microbial consortia on microbial population and nutrient status of the soil in the 

soybean crop 

Bablu Yaduwanshi, R.K.Sahu, N.G. Mitra, Renuka Dehariya  

Department of soil science and Agricultural Chemistry, Jawaharlal Nehru Krishi Vishwa 
Vidhyalaya, Jabalpur, Madhya Pradesh-482004, India 

 

A field experiment on “Effect of microbial consortia on microbial population and nutrient 

status of the soil in the soybean crop” was carried out during Kharif  2018-19 under the 

Department of Soil Science and Agricultural Chemistry. The experiment was laid out under 

Randomized Block Design (RBD) with 3 replications and 9 treatments comprising beneficial 

microorganism of Actinomycetes, Arthrobacter and PGPR (Pseudomonas fluorescens) in 

possible combinations applied as seed treatments and additionally P.Fluorescens was applied as 

foliar application at 20,40 and 60 DAS of the crop growth stages. The crop was supplemented 

with recommended dose of fertilizers 20:80:20 (N: P2O5: K2O kg ha-1) at basal application. 

Besides these, two types of control plots were maintained as fertilized uninoculated control (FUI) 

and unfertilized uninoculated control (UFUI). Results revealed that the significant improvement 

were noticed in the same treatment combination of PGPR+Arthrobacter+Actinomycetes 

exhibited the best performance towards soil available N. P. K. nutrient contents (43, 30 and 37%, 

respectively) over FUI (199, 17.4 and 242.4 kg-1) microbial populations of Actinomycetes, 

Arthrobacter and PGPR at 25, 45 and 65 DAS (1.71, 1.42 and 1.52 log fold, 1.32, 1.28 and 1.31 

log fold 1.56, 1.35 and 1.44 log fold, respectively) over FUI (2.92, 4.98 and 3.97 log cfu g-1 soil, 

6.72, 7.86 and 6.80 log cfu g-1 soil, 3.98, 6.11 and 5.04 log cfu g-1 soil, respectively). In every 

case, the treatment combinations of PGPR+Arthro, PGPR+Actino and Arthro+Actino exhibited 

the next following performances. Yields 44 and 61% over the control 1636 and 3345 kg ha-1 

respectively (seed and stover) at harvest of the crop. 
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Crop modelling for precise input management in agriculture 
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1PhD scholar, Govind Ballabh Pant University of Agriculture and Technology, Uttarkhand 
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Indian agriculture is addressing many problems like climate change, booming population, 

degradation of land, yield gaps, inappropriate use of resources and low productivity in farm lands 

after the era of green revolution. Wherein inappropriate use of input resources lead to loss and 

causes serious damage to plant and soil health thereby playing a key role in declining yields and 

profitability of particular farm. Optimizing the use of input resources in agricultural land 

management is critical to maintain sustainable and profitable cropping systems. Input 

management in agricultural system should be aimed at obtaining maximum profit without 

affecting sustainability and environment. Spatial variability in yields under various ecosystems 

call for the need of Agricultural system models, a judicious technology which can be 

overwhelmed at current situation for reversing the downward spiral of resource degradation. The 

Crop growth models provide sufficient information in space and time to identify appropriate 

management practices with a framework and understanding of the system as a whole with a long 

term analysis. They integrate the effects of soils, weather, management, genetics, and pests on 

daily growth, and can be used to gain insight into spatial yield variability. Crop model running in 

real time can furnish data on inputs viz., nutrient stress, irrigation management and sowing time 

by the way it also monitors crop growth, development and yield. The crop simulation models 

provide data with high precise in the field and enhancing efficiency in the use of resources. 

Results obtained from models can be used to manage row spacing, population density, nitrogen 

fertilizer, irrigation water, application of plant growth regulators and harvest timing, to name a 

few. Reducing farm inputs without significantly affecting the crop yields is an important 

intervention for doubling farmers income is the need of the hour. 
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Response of French Marigold (Tagetes patula Linn.) cv. Pusa Arpita to foliar spray of                                                                                   

micro-nutrients in the Malwa region of Madhya Pradesh 

Birendra Pandey
*
, Vidhya Sankar M., Sonal Tiwari

 
and Manohar G.V. 

      Department of Floriculture and Landscape Architecture K.N.K. College of Horticulture 
Mandsaur, RVSKVV (M.P.) - 458001 India 

Email: birendra.pandey75@gmail.com 

                                                            

The present investigation entitled ‘‘Response of French Marigold (Tagetes patula Linn.) 

cv. Pusa Arpita to foliar spray of micro-nutrients in the Malwa region of Madhya Pradesh” was 

conducted during September 2018 to March 2019 at the Department of Floriculture and 

Landscape Architecture, K.N.K. College of Horticulture Mandsaur, Rajmata Vijayaraje Scindia 

Krishi Vishwa Vidyalaya, Gwalior (M.P.). The experiment was laid out in Randomized block 

Design with three replications and nine different combinations of Micronutrients treatments 

along with control. Six different doses micronutrient treatments viz. of ZnSO4.H2O 0.3%, 0.6%, 

FeSO4 0.5%, 1% and Borax 0.1%, 0.2% were applied. The observations on different growth, 

flowering, post harvest quality and biochemical parameters were recorded and the results 

obtained are summarized below.  

The results revealed that ZnSO4, FeSO4 and Borax had significant effect on growth, 

flowering, post harvest quality and biochemical parameters of French marigold. Application of 

0.6% ZnSO4.H2O + 1% FeSO4 + 0.2% Borax (T9)  proved better than all other treatments 

recording the maximum value of various attributes of  growth, flowering, post harvest quality 

and biochemical parameters like maximum plant height (cm) at 30,45 & 60 DAT, plant 

spread (cm) at 30, 45 and 60 DAT, stem diameter (mm) at 30, 45 and 60 DAT, number of 

primary branches per plant (30, 45 and 60 DAT), number of secondary branches per plant (45 

and 60 DAT), number of leaves per plant (30, 45 and 60 DAT), flowering duration (days), flower 

diameter (cm), number of flower per plant, flower yield per plant (g), flower yield per plot (kg), 

chlorophyll content of leaves (SPAD value) and carotenoid content in petals (mg/g) as compared 

to control and with respect to the earliest first flower bud initiation, the earliest 50 percent 

flowering the maximum peduncle length (cm), fresh weight of flower (g), dry weight of flower 

(g) and the longest shelf life (days) the best result was recorded with T8 (0.3% ZnSO4.H2O 

+0.5% FeSO4 + 0.1% Borax) as compared to control. 
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Keywords: French Marigold, Pusa Arpita, foliar spray micro-nutrients, growth, flowering, post 

harvest quality and biochemical.  

Quality Evaluation of Value Added Products (Powder and Paste) Developed from Stored 

Garlic Bulbs (Allium sativum L.)  

Bogala Madhu
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2
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The garlic bulbs of after eight months of storage were used for the development of the 

value added products (i.e. garlic paste and powder) and the quality evaluation of the garlic paste 

and powder was investigated and compared with the products developed from the fresh garlic 

bulbs. Physico-chemical characteristics like moisture content, water activity, flavour strength, 

colour, total soluble solids, pH and titrable acidity were determined. Moisture content, total 

soluble solids, pH, titrable acidity and change in colour of garlic paste were found to be 

increased whereas flavour strength was decreased with the increase of the storage period 

respectively. The quality characteristics of garlic powder namely, moisture content, water 

activity, pH, total soluble solids and change in colour were increased with the increase of the 

storage period whereas flavour strength and titrable acidity of garlic powder were decreased with 

the increase of the storage period.   

Keywords: Garlic bulbs, value addition, garlic paste, garlic powder, storage 
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Contribution of Crop Breeding and Genetics in Agriculture Development 

Deeksha Chauhan* and Sachin Bhanot 

Rajasthan College of Agriculture, Maharana Pratap University of Agriculture and Technology, 

Udaipur, Rajasthan 

*Email: dikshuchauhan.2106@gmail.com 

There has been a significant contribution of Green Revolution in increasing the 

production and productivity of crops globally. However, with this ever-increasing human 

population and amidst the fear of shrinking resources, emerging of new insects, pests, and 

diseases- it has become difficult to cope up with the existing traditional methods of crop 

improvement. It is under such circumstances, that advances in plant genomics research are 

opening up a new era in plant breeding where the linkage of genes to specific traits will lead to 

more efficient and predictable breeding programmes in the future. It improves food security by 

increasing both yields and the nutritive qualities of crop varieties and livestock breeds. It is 

radically improving our understanding of plant biology by making available novel tools for the 

improvement of plant properties. Recent advances in high throughput genomics technologies 

including that of next-generation sequencing and high throughput genotyping have helped 

immensely in understanding the functions and regulation of genes in crop plants. Genome 

sequencing in crop plants has also facilitated greatly to the development of genomic resources. 

Some molecular breeding approaches like Advanced-Backcross QTL (AB-QTL) analysis, 

marker-assisted selection (MAS) have been successfully employed in several crops leading to 

improved cultivars, some other approaches such as marker-assisted recurrent selection (MARS) 

are being used in several crops. These tools can be integrated into breeding work to analyze 

efficiently high numbers of crosses at the early seedling stage. This approach is known as 

‘genomics-assisted breeding. SNP marker system and array-based genotyping platforms are also 

becoming popular. Presently our expanded information and incredible gene sequence-based 

diagnostics furnish plant breeders with more precise selection objectives and assays to operate in 

rationally planned crop improvement programmes. We can expect yield potential to increase and 

harvested product quality portfolios to more readily fit an expanding diversity of market 

requirements. It is in this manner that the new genetics will connect agriculture to sectors beyond 

the food, feed and fibre industries; agri-business will contribute to public health and will add to 

general wellbeing and will give high-esteem products to the pharmaceutical industry as well as to 

industries recently dependent on petroleum feedstocks and chemical modification processes. 

Keywords: AB-QTL, Genome sequencing, High throughput phenotyping, MAS, MARS,.  
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Establishment of gramin prayogshala- a temple of learning for the farmers and sustaining 

safe and cost effective IPM techno-packages for pests and diseases against chemical based 

farming in Duriya village of G.B Nagar Uttar Pradesh 

                                                             Neetu Singh 
Amity Center for Biocontrol and Plant Diseases Management, Amity University, Sector – 125, 

Noida, U.P. India 
nsingh19@amity.edu 

 

 

With the intension of sustaining the knowledge about the integrated pest management  

having been imparted to the growers/farmers through training and demonstrations at the hot 

spots in district G.B nagar, Noida U.P. It was felt desirable to established the Gramin 

prayogshala a temple of learning for the growers. This innovative idea came to the mind for the 

first time realizing the existence of such an unique platform under one umbrella of learning the 

basics of crop protection/production science targeting mainly on safe and cost effective IPM 

techno-packages for combating insects and soil borne diseases under field application. 

Gramin Prayogshala being the only source of knowledge bank for the helpless farmers as 

against the expensive and toxic farming is expected to motivate the rural farmers in gaining 

knowledge about the diagnostics of insect pests, diseases and other area specific crop maladies 

faced by them and also their  indigenous and cost effective management by non-chemical means. 

Training being imparted through illustrations, live materials and also microscopically including 

preparation of all the sustainable components of indigenous package and their sequential field 

application shall make them more confident in tackling their field problems. 

To maintain the sustainability of plant protection/production through latest 

technologies/packages and integrated farming  among the motivated farmers who in turn inspire 

their fellow farmers continuance of these indigenous, safe, cost effective packages for 3-4 

cropping would lead towards complete organic farming thus improving the health of soil, crop 

and also the human beings.    

Keywords:  Gramin Prayogshala , Crop production, Crop protection, Integrated farming , IPM 

techno-packages 
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The Climate change and its short and long term impact on crops and environment. 

Dr. Deep Gupta 
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In recent years, the shifting or changing the patterns of monsoon is clear cut manifestation of 

climate change and its impact would be disastrous in coming years.  The Global climate change is 

not just affecting the southwest monsoons and  rain pattern in India but is also motivating changes in 

the northeastern monsoons  and environment in different ways,  if this event shows continuously in 

coming years like flooding and drought  country needs to depend on alternative techniques to come 

over the changes. The effects of climate change on our planet especially in all the ecosystems are 

very severe and widespread, and there is need of ensuring the food security in all the way.  Some of 

the problems associated with climate change have been emerged already.  In recent years changing in 

climate creates lots of food insecurity in India, resulted high price of food items and low economical 

status of farmers. “Food security exists when all people, at all times, have physical and economic 

access to sufficient, safe and nutritious food that meets their dietary needs and food preferences for 

an active and healthy life”.  In recent years climate change has affected yields in many countries. 

It has been observed that overall, global production of wheat and rice is reducing year by year.  

Climate change is already shrinking food supplies, particularly in food-insecure developing 

countries. The aim of this paper is to provide an overview of the effects of climate change on food 

security and nutrition and to explore the latest technological ways to reduce negative impacts on 

farmers and actions needed to combat the impact of climate change.  

Keywords: Climate change, Food insecurity, Alternatives 
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 Information and Communication Technologies (ICTs) provides information about any 

event-taking place anywhere in the world, at any time, available to any person anywhere in the 

world at any time.  ICT in agriculture offers a wide range of solutions to some agricultural 

challenges. It is seen as an emerging field focusing on the improvement of agricultural and rural 

development through improved information and communication processes. The mission is to 

make cost effective ICT based systems. These technologies besides improving the accessibility 

of the information for the farmers makes it possible for the providers of the extensional services 

to compete in a better and healthier environment. ICTs can be used to increase effectiveness and 

efficiency of extension system. Krishi Vigyan Kendra’s (KVK) scientists are playing a proactive 

role in transferring new technology at field level with beneficial impacts. So, in this era of 

information revolution, the KVKs Scientists should be encouraged to use ICTs for different 

extension activities and field works. Hence an attempt was made through a research study was 

undertaken for 304 scientists working in different KVKs in Madhya Pradesh and Chhattisgarh, to 

find out the accessible places and purposes of uses of ICTs among KVKs Scientists. The findings 

of the study revealed that among different purpose of use of ICT tools by KVK scientists, 

majority of the respondents (100%) were using ICT tools for Social media followed by, Report 

writing (100%), Hooked up web based information (99.51%), Data storage (99.01%), 

Presentations (98.52%), Information retrieval/ data updating, Typing (98.02%) and so on 

respectively.      

Keywords: Information and Communication Technologies (ICTs), Krishi Vigyan Kendras 

(KVKs), Purposes of ICT uses, accessibility 
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Changes in soil biological pools of carbon, nitrogen and phosphorus in rice based cropping 

system under conservation agriculture 
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Agriculture faces significant challenges to meet the need of food production without 

significantly increasing the area under cultivation and degrading the environment. Therefore, 

conservation agriculture is a best alternative to fulfil the food demand of increasing population 

without deteriorating the soil fertility status. Research was undertaken on the ongoing 

experiment on “Resource conservation technologies for stabilizing yield under different cropping 

system”. The experimental soil was sandy loam in texture, slightly acidic in reaction, low in N, 

medium in organic carbon and K and high in available P. As per taxonomic classification the soil 

falls under the order “Inceptisols”. The soil samples from the depth of 0-15 and 15-30 cm was 

collected from the field experiment on conservation agriculture with three rice based cropping 

systems and three tillage practices laid out in split plot design with tillage practices being main 

plot and cropping system in sub-plots replicated thrice. There are three cropping systems namely: 

Rice- Wheat (C1), Rice- Maize (C2) and Rice- Lentil (C3) and three tillage systems namely: 

Zero Tillage (T1) Permanent Raised Bed (T2) and Conventional Tillage (T3). Soil physico-

chemical parameters and soil biological pools of C, N and P were studied to determine the effect 

of tillage and cropping systems on soil properties. The main soil biological properties studied 

were: Total N, Total P and Total K, Total C, SMB C, SMB N, SBM P, Microbial Count 

(Bacteria, Fungi, Actinomycetes), Dehydrogenase activity, Alkaline and Acid Phosphatase. 

Experimental results showed that there was significant change in pH, EC, OC, Available N, P 

and K, Total C, N, P and K content of soil. The contents were higher in zero tillage under rice-

lentil cropping system as compared to other two systems. These properties also varied with soil 

depth under zero tillage and were found to be inversely proportional to soil depth. C/N ratio was 

lower under rice-lentil system under zero tillage i.e 7.17 as compared to other two tillage and 

cropping systems. Microbial biomass C, N, P, soil basal respiration, population of bacteria, 

fungi, actinomycetes and enzymatic activities such as dehydrogenase, alkaline and acid 
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phosphatase were significantly higher under zero tillage in rice lentil cropping system (598mg/kg 

soil, 39 mg/kg soil, 19 mg/kg soil, 30 μg CO2 – C/g soil/24h, 55 CFU *106, 29.67 CFU *104, 

42.33 CFU *104, 24.33 μgTPF/hr/g soil, 199.73 μg PNP released/g soil/hr, 94.30 μg PNP 

released/g soil/hr, respectively) as compared to conventional tillage in nonlegume based 

cropping systems. Rice equivalent yield was found to be highest in conventional tillage under 

rice-lentil cropping system (47.1 q/ha) as compared to zero tillage (43.4 q/ha) and permanent 

raise bed (38.9 q/ha) systems. Higher contents in zero tilled rice-lentil system may be attributed 

to increased organic carbon and total carbon status of soil after six years of cropping. A positive 

and highly significant correlation among all the soil biological properties and with rice 

equivalent yield was obtained. Conservation agriculture (CA) is more effective than conventional 

agriculture because it enhances the quality of food and environment, secure life, bring happiness 

among farmers by reducing cost of cultivation. 

Keywords: Conservation agriculture, Biological pool, carbon, nitrogen, phosphorous rice based 

cropping system 
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Beekeeping: An opportunity to boost the rural economy and generate entrepreneurship 
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*
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Department of Agricultural Entomology, Bidhan Chandra Krishi Viswavidyalaya, Mohanpur, 
West Bengal-741252 

*Email: gautamkunalbg@gmail.com 
 

As indicated by the review of Trading Economics the rate of unemployment in India 

increased to 3.53% in 2018 from 3.52% in 2017 and presently COVID-19 has created a new 

hindrance in the growth of the global economy, which is brutally affecting our economy also and 

results in rise in the unemployment rate of our country. As India is an agriculturally dominated 

country where the primary occupation is still agriculture and its allied venture, there is need of an 

hour to prioritized agricultural sectors. Our government is also aiming to double the average 

farmer’s income by 2022. Among various agricultural sectors our prime minister is giving 

special emphasis on honey bees and started the initiatives of Sweet revolution. It is well-known 

to all that honey is economically important hive product. A survey conducted in West Bengal in 

2019, highlights that the net income from, 50 colonies of Apis mellifera in migratory beekeeping 

worth Rs 458600. While in Stationary beekeeping it worth Rs. 258000 form the same strength of 

the colonies. Apart from this, we will surprise to know that one in every three of food we eat is 

directly or indirectly depends on pollination by honey bees. One-sixth of the world’s flowering 

plant species and some of 400 of its agricultural plants is pollinated by bees. 

Keywords: Economy, Agriculture, Honey bees and Entrepreneurship. 

mailto:gautamkunalbg@gmail.com


96 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

 

Genetic Variability, Heritability, Genetic Advance and Correlation Coefficient Study in 

garlic (Allium sativum L.) Cultivar 
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Garlic (Allium Sativum L.) is a valuable spice bulb crop belongs to the family Alliaceae. 

Madhya Pradesh is the leading producing state. The performance of genotypes varies with 

region to region, season and other growing conditions. Crop improvement is based on existing 

genetic variability and extent to which the desirable characters are heritable. Hence, studies on 

genetic variability with the help of appropriate genetic parameters become essential for an 

effective breeding programmed, Hence, there is a need to evaluate them for their suitability. An 

experiment was conducted at Research Farm, College of Horticulture, Mandsaur. This 

investigation was carried out with 25 cultivars in RBD design with three replications during 

Rabi season 2018, with the objective of assessing the variability among the cultivars. In 

addition to this phenotypic and genotypic coefficient of variation, heritability, genetic advance 

and genetic advance as a percent of mean and all the characters studied among the genotypes 

were recorded. The significant variances were exhibited among the genotypes for all the 

characters studied under this experiment. The phenotypic coefficient of variation was higher 

than the genotypic variation due to influence of environment on the expression of the 

characteristics. The highest GCV (23.44%), PCV (24.06%), heritability (94.91%), genetic 

advance as percent of mean (47.04%) in dry weight gram per plant and genetic advance (28.99 

q ha.-1) were recorded in bulb yield. 
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A study on participation of rural youth in agriculture activities in Bhanupratappur block, 

kanker district (C.G.) 
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The rural youth have abilities to orient themselves to go along with the main stream of 

the development process. They are the national cream and the future crown with full possession 

of physical built and mental tenacity and power. in the research, major research problem of the 

farmer has don’t give the time to discussion about exchange knowledge, Lack of guidance and 

proper information by the rural youth. District Kanker Chhattisgarh was deliberately selected for 

research, there are 7 C.D. block, for this study Bhanupratappur C.D. block was selected total of 7 

villages (tedaikondal, bhaisakanhar, bheriya, basla, mulla, solegaon and chogel) were selected 

purposively on the basis of maximum availability of youth farmers in the villages. 10 rural 

youths were selected from every village with the help of stratified randomly. A separate list of 

rural youth (between the age of 21-36 )was prepared for total of 70 rural youths. Major aspects of 

agricultural business are covered all agricultural activities. The researcher personally contacted 

the respondents and collected the data by interview of the rural youth. statistical techniques used 

Percentage, S.D., Correlation coefficient are used. the majority of the respondents were up to 

illiterate 55.57 percent, and 32.85 percent absent at toilet in house. Maximum youth have 

average knowledge about crop production. 2.85 percent had high contact with extension agents 

for seeking information about improved agricultural practices it is not a good response by the 

farmer. In case of overall agricultural activity 12.85 percent had low level of participation. 

Around all variables had significant association with participation on rural youth in agriculture 

activity. Only family type and size of house type and comfortable assets found to be non-

significant. 

 

 



98 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Effect of Micronutrient on Productivity and Quality of Grape 

Jyothi R., M. V. Ravi, Raghavendra Yaligar, Kiran Kumar N., Radha J, Mahantesh M.T 

Kavitha Ullikashi and Mamatha Madli 

ICAR-Krishi Vigyan Kendra Gangavathi – 583227  
College of Horticulture Hiriyur, Karnataka, India 

 

Grape is one of the major fruit crop of Koppal district, Karnataka. The environmental 

condition made this crop very much suitable for the district. In district grape grower cultivating 

varieties like Thomson seedless, Kaju Sonaka, Manik chaman and Sharad seedless. Department 

of horticulture played a major role in area expansion of grape under comprehensive horticulture 

development programme. At present grape is cultivated in an area of 700 ha. As per the survey 

conducted by ICRISAT and NBSSLUP under Bhoo Chetana project the soils of koppal district 

are lack of micronutrient. As one of the activity of KVK to conduct the demonstration based on 

the problem faced by the district, ICAR-KVK Koppal concentrated on demonstration of 

micronutrient on grape. The demonstration was designed with the aim of doubling the farmer’s 

income with increased production productivity and quality of grape. The demonstration was 

conducted 2018-19 and 2019-20 in total of 10 farmer’s field cultivating Thomson seedless and 

Manik chaman varieties. During the demonstration Average bunch weight and yield per ha were 

studied.  It was observed that 84.4g increased bunch weight and 1.56t/ha increased yield was 

recorded with 14.32 per increased yield.  The farmers expressed that micro nutrient spray was 

helpful in increase of bunch weight and overall yield per hectare and also appearance of the 

bunch was very encouraging which resulted in the very good market price was obtained.  

Keywords: Grape, Micronutrient, Productivity, Quality 
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Role of Rural Development in Improving Living Standard in Gujarat 

- Khushboo Bhati
 

Department of Agricultural Extension, J.A.U., Junagadh 
 

The rural sector is important for the society because it generates the growth and 

development of the civilizations to sustain and achieve human goals for better existence. 

Economic growth and rural society is connected because most of the resources available for 

development come from the rural societies. The basic aim of the article is to make the reader 

aware of present challenges of rural societies and inform about statistical situation of standard of 

living of rural household in different districts of Gujarat. It also suggests strategic framework for 

the development of the rural economy to create a better tomorrow for India. The government is 

facing massive challenges in today’s rural society to uplift the living standard of rural people and 

strives to acquire the maximum possible development. The rural development can be successful 

if the design and implementation of the government’s processes are according to the changes 

happening in the environment. The rural development of the rural area of Gujarat can be made 

possible by the government through the establishment, development, maintenance and 

optimization of long term programmes and focusing on proper implementation of them. 
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Forest Sector in Jammu and Kashmir: Structural Changes and Determinants of Growth 

M.M. Kachroo 

Ph.D Research Scholar, School of Agricultural Economics and Horti-Business 
Management, SKUAST-K 

Email: mubashirkachroo@gmail.com 
 

India, provide habitation to vast area of forests which interacts with number of biotic and 

a biotic component which provides goods and services. In consideration of the fact that forests 

with woodlands and huge biodiversity contribute significantly towards development of economy 

of Jammu and Kashmir, a northern state of India, an attempt has been made in this study to 

investigate the forest sector in Jammu and Kashmir and to check its structural changes and 

determinants of growth. The study confirms that, recently forestry sector (FNDP) has contributed 

about 10 per cent to the agricultural net domestic product and 2 per cent of state net domestic 

product. The totals out-turn has been consistently declined over the years and has reached to just 

73.92 (000m3) in recent years. The government has invested 408 lakh rupees in forest and 

logging sector during 2013-14 though it has declined drastically since 2005-06 that led to the 

decline of investment intensities to this sector over the years. Estimates of Forest Growth Model 

revealed that plantation and export value has contributed positively in forest development while 

proportion of urban population, rural poverty has negative impact on it. Based upon various 

findings, the study put forth few policy options for sustenance of forests and provide spectrum of 

ecosystem goods and services towards the human recreational activities. 

Keywords: Forest, Growth, Out-turn, Investment, Rural poverty, Plantation and Export value 
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Effect of Azolla (Azolla pinnata) as a feed ingredient in backyard poultry production  

Mahanthesh, M. T., Ravi, M. V., Kotresh Prasad, C., Narappa, G., Jyothi, R., 

Raghavendra., Kavitha, U., Radha J. and Mamatha M 

ICAR – Krishi Vigyan Kendra, Koppal-583227, Karnataka 
University of Agricultural Sciences, Raichur 

 

Azolla in dried form is not preferred by the birds and hence the use of fresh biomass is an 

excellent poultry feed with no side effects. Azolla is very rich in proteins, essential amino acids, 

vitamins (vitamin A, B12 and β-Carotene), growth promoter intermediaries and minerals having 

crude protein 26.4%, ether extract 3.42%, crude fibre 15.96%, nitrogen free extract 41.06% and 

total ash 14.86%. So, the study was conducted during summer season in Aseel birds of six weeks 

age and distributed 360 birds into 6 treatments with 6 replications of 10 birds each based on body 

weight as T1 (Standard ration @ 50g/day along with free grazing), T2, T3, T4, T5 and T6 and 

the birds were fed Azolla along with standard ration at 10, 20, 30, 40 and 50 % on wet basis, 

respectively). Parameters such as average body weight gain (AWG), mortality rate and 

economics were calculated up to 20 weeks of age. There was significant weight gain in poultry 

group fed with 30% of Azolla (1848.03 ± 44.81 g in T4, whereas 1548.54 ± 25.78 g in T1) on 

wet basis as compared to control as well as other groups. Mortality rate was nil in poultry group 

fed with 30% azolla on wet basis whereas in other groups 10% to 20% mortality was observed. 

Significant outcome of this experiment is that there is no foul smell (ammonia) in and around 

poultry farm and found no/very less flies menace. Hence, high feed cost, high bird mortality rate 

during summer, off smell and house fly menace can be reduced by cultivation of Azolla in and 

around poultry farm and fed to the poultry birds. 

Keywords: Azolla, Aseel, body weight, mortality rate, wet basis 
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Effect of Integrated Nutrient Management on Growth and Flowering of French Marigold 

(Tagetes patula) cv Pusa Arpita 

Manohar G.V., Dr. Vidhya Sankar M.
 
, Birendra Pandey and Sonal Tiwari 

      Department of Floriculture and Landscape Architecture K.N.K. College of Horticulture 
Mandsaur, RVSKVV (M.P.) - 458001 India   

Email: manohargv4@gmail.com 
                                                            

The present investigation entitled “Effect of Integrated Nutrient Management on Growth 

and Flowering of French Marigold (Tagetes patula) cv Pusa Arpita’’ was conducted during 

September 2018 to February 2019 at the Department of Floriculture and Landscape Architecture, 

K.N.K. College of Horticulture Mandsaur, Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, 

Gwalior (M.P.). The experiment was laid out in Randomized block Design with three 

replications and nine different combinations of INM treatments along with control. The 

treatments comprised of FYM, vermicompost, Azotobacter and Phosphobacterium   with 75% 

RDF and 50% RDF in different combinations including control (RDF). The result revealed that 

application of 75% RDF + 25% RDN by Vermicompost + 1.5 kg/ha Azotobacter + 1.5 kg/ha 

Phosphobacterium (T5) produced significantly maximum plant height, plant spread, stem 

diameter, number of primary branches per plant, number of secondary branches per plant, 

flowering duration, individual flower weight, flower yield per plant, flower yield per plot, flower 

diameter, length of peduncle, shelf life, chlorophyll content of leaves and total carotenoid content 

in petals as compared to control and with respect to days to first flower bud initiation and 50 per 

cent flowering the best result was recorded with T6 i.e. 50 % RDF + 50% RDN by FYM. 

Keywords: French Marigold, Pusa Arpita, INM, growth, flowering, post harvest quality and 

biochemical.  
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Effect of different weed control practices and crop mulch against weed flora in chickpea 

*Muni Pratap Sahu, Mewa Lal Kewat, Namrata Jain, A.K. Jha and J.K. Sharma 

*Department of Agronomy, JNKVV, Jabalpur, Madhya Pradesh 482004 
OFR (IFS), KVK, Umaria, JNKVV, Jabalpur, Madhya Pradesh 482004 

*Email: munipratapag@gmail.com 
 

A field experiment entitled “Effect of weed control practices alone and in combination 

with crop mulch on weed dynamics, yield and economics of chickpea” was conducted at Live 

Stock Farm, Department of Agronomy, Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur 

during rabi 2019-2020 to find out the suitable interaction of pendimethalin and mulches on 

growth and yield of chickpea. The 16 treatments comprising of four weed control practices viz.  

Pendimethalin 38.7 CS 1 kg a.i. /ha as PPI, Hand Weeding at 30 DAS,  Hand Hoeing at 30 DAS 

and Control (No weed control) as a main plot treatments and four crop mulch viz. Wheat straw  5 

t/ha,  Paddy straw  5 t/ha,  Soybean straw  5 t/ha and Control  (No mulch) were assigned in sub 

plot treatments and there were laid out in a split plot design with three replications. It is obvious 

from the data that the experimental field cropped with chickpea was infested with rampant weeds 

like Cichorium intybus (30.36%), Medicago truncatulla (20.72%) and Melilotus indica 

(19.52%), Anagalis arvensis (19.52). However, other weeds like,  Chenopodium album was also 

present in less numbers ( 9.88%). The control plots receiving no weed control treatment had 

maximum weed density (276.67/m2) and dry weight (189.50 g/m2) of dicot weeds respectively. 

However, hand weeding at 30 DAS with paddy straw mulch @ 5 t/ha  caused 87.32  per cent 

reduction in density and dry weight of dicot weeds  followed by hand weeding at 30 DAS with 

wheat straw mulch (82.04 % WCE) and pendimethalin 38.7 CS @ 1 kg/ha + paddy straw mulch 

@ 5 t/ha (79.17% WCE), pendimethalin 38.7 CS @ 1 kg/ha +wheat straw mulch @ 5 t/ha 

(72.62% WCE) and hand weeding 30 DAS+soybean straw @ 5 t/ha (69.57% WCE). The 

chickpea yield was minimum (7.25 q/ha) in the plots receiving no weed control measure and 

crop mulch. It was increased markedly under different weed control practices + crop mulches. 

Hand weeding at 30 DAS with paddy straw mulch @ 5 t/ha received higher seed yield (19.87 

q/ha) being at par to hand weeding at 30 DAS+ wheat straw mulch @ 5 t/ha (18.78 q/ha) and 

pendimethalin 38.7 CS @ 1kg./ha + paddy straw mulch (18.08 q/ha) over other weed control 

practices and crop mulches.  
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Keywords: Pendimethalin, Paddy Straw, Soybean straw, WCE and Wheat straw 

Integrated Nutrient Management effect on Nutrient Uptake, Nutrient Use Efficiencies and 

Soil fertility in Groundnut (Arachis Hypogaea L.) 

Neelam Singh, Ekta Joshi, D. S. Sasode, Roop Singh Dangi and Namrata Chouhan 
Department of Agronomy, RVSKVV, College of Agriculture, Gwalior-474002, India   

 

 A field experiment was conducted during kharif season of 2017 at research farm, 

COA, RVSKVV, Gwalior on sandy clay loam soil to study the influence of integrated nutrient 

management on soil fertility, macro and micro nutrient uptake and their use efficiencies in kharif 

groundnut. The experiment was laid out in split plot design consisting of 12 treatment 

combinations replicated three times, having four fertility levels (25, 50, 75 and 100% RDF) as 

main plots and three different bioformulations viz., no bio-formulations (B1), NPK liquid 

formulation + Zn solubilizing bacteria (B2) and bio-grow application (B3) as sub-plots. Variety 

‘JGN-23’ of groundnut @ 100 kg/ha was sown at 30 x 10 cm spacing with application of 

recommended rate of fertilizers in full as basal dose through urea, single super phosphate and 

muriate of potash, respectively. All the cultural practices were followed as per the recommended 

package of practices for groundnut. The results revealed that the application of 100% 

recommended dose of fertilizers (RDF) in groundnut resulted in significantly highest yield and 

maximum uptake of nitrogen (N), phosphorous (P), potassium (K) and zinc (Zn). The highest 

nutrient use efficiencies i.e. agronomic, and physiological efficiencies and apparent recovery for 

macro nutrients were obtained with application of 25% RDF with liquid Bio-NPK+ Zn solubilizing 

bacteria. Similarly, among different bio formulations, application of Bio-NPK liquid formulation + 

Zn solubilizing bacteria (B2) resulted in the highest yield and maximum uptake of N,P,K,Zn. 

Application of 100% RDF resulted in highest status of N, P and K in soil while among different 

bioformulations, application of bio-grow (B3) resulted in the highest NPK status in soil. However, 

it remained at par with Bio-NPK liquid formulation + Zn solubilizing bacteria application. The 

available zinc in soil was not influenced under different fertility levels but biofertilizers application 

significantly improved Zn status of soil.  

Keywords: Groundnut, Integrated Nutrient Management, Nutrient Uptake, Nutrient Use 

Efficiency, Soil Fertility 
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Crop Protection and Awareness Compatibility of Metarhizium anisopliae with various   

*Neelesh Raypuriya, S. B. Das and A. K. Bhowmick 

Department of Entomology, College of Agriculture,  
Jabalpur (M.P.) - 482004 

*Email: neeleshrai87@gmail.com 
  

Metarhizium anisopliae (Metsch.) Sorokin is a microbial biopesticide that causes the 

green muscardine disease in insects. Consequently, the objective of the present investigation was 

to study the compatibility of adjuvant/s which could act as a synergist for improving the shelf life 

of M. anisopliae.  

The experiment was carried out in a completely randomized design (CRD) and Factorial 

CRD with 8 adjuvants (Tween 80, glycerol, neem oil, neem soap, CMC, silica gel, sunflower oil 

and groundnut oil) at two different concentrations (0.1 and 0.5%) in three replicates along with a 

control. Impact of the adjuvants was assessed by poisoned food technique in PDA medium on 

the basis of radial growth, growth inhibition and spore viability of M. anisopliae.  

A 5 mm disc of fungus was taken from seven-day old M. anisopliae culture and was kept 

at the center of the Petri dishes containing PDA fused with various adjuvants. The plates were 

brooded in BOD at 280C and the growth of the developing culture was assessed on the 10th day 

after inoculation. The outcomes were assessed as spore viability, radial growth and growth 

prohibition of the EPF on an adjuvant treated medium. The carboxymethyl cellulose (CMC) 

showed the maximum spore viability, radial growth with least growth prohibition (4.00 x 1010 

spores ml-1, 66.50 mm and 7.16%, respectively). The present findings are in conformity with the 

findings of Gade who also stated that the M. anisopliae + CMC @ 0.50% recorded the maximum 

growth at 10 DAI. The maximum growth in CMC might be due to release of cellulolytic and 

xylanases enzymes by M. anisopliae on CMC. CMC could be used in the formulations of M. 

anisopliae that will improve its timeframe of shelf-life. However, CMC compatible with M. 

anisopliae have the potential use as biological control agents against insect pests.  
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Assessment of Improved variety Sahbhagi in Rice (Oryza sativa L.) under Rainfed 

Conditions in Dindori District 
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 2
 and Priyanka 
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1JNKVV, Krishi Vigyan Kendra, Narsinghpur (M.P.) 
2JNKVV, Krishi Vigyan Kendra, Dindori (M.P.) 

3JNKVV, Krishi Vigyan Kendra, Betul (M.P.) 
*Email: nitu.verma02@gmail.com 

 

Achieving self-sufficiency in rice production and maintaining price stability are 

important political objectives in low-income countries because of the importance of this crop in 

providing national food security and generating employment and income for low-income people 

In Dindori  Rice is grown in the area of about 83510  ha and productivity 2241 kg/ha . Keeping 

in view such problems and after detailed survey the KVK, Dindori made an attempt with an 

objective to evaluate growth and yield parameters of newly released promising high yielding 

variety paddy cv. Sahabhagi dhan through on farm testing for its suitability in the existing 

farming situation for substitution of old variety (Sathiya) with higher productivity and income. 

The study was carried out through on farm testing during kharif season of 2015-16 and 2016-17. 

with an objective to evaluate the performances of short durationpaddy cv. Sahabhagi dhan as 

compared to the farmers practice (Sathiya). The treatments Farmers Practice (T1), Variety JR 

201 (T2) and Short duration variety of Paddy Sahabhagi (T3) were replicated twelve farmers. 

Twelve different farmers each having 0.04 hectare of land cultivated the HYV paddy Sahabhagi 

dhan and JR 201 (control) with recommended package of practices. Observations on different 

growth and yield parameters were taken and economic analysis was done by calculating cost of 

cultivation, gross return, net return and B:C ratio. Results evaluated that higher tillers/plant 

(27.0) and effective tillers/plant (15.0), were recorded in Sahabhagi dhan significantly higher 

than the local check. Yield was obtained 21.0 (q/ha) increased 50.0% over local check. Sahbhagi 

variety found suitable as compare of JR 201 under the upland condition. An economic analysis 

Sahabhagi dhan recorded higher gross return of Rs. 31725 ha-1 with a benefit- cost ratio of 3.7 

and additional net return of Rs.23225 ha-1 as compared to farmers practice which gave the net 

return (Rs.13650 ha-1) and benefit-cost ratio (2.82). 

Keyword : Rice, Front line demonstration , Yield, Net return, B:C Ratio 
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Effect of IPM modules for management of pod borer in pigeonpea (Cajanus cajan L.) 

P.L.Ambulkar
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, D. C. Shrivastava

3
 and S.K.Pannase

4
  

Jawaharlal Nehru Krishi Vishwavidyalaya, Krishi Vigyan Kendra, Chandannagar,  
Chhindwara, Madhya Pradesh, India- 480 003 

*Email:  plambulkarjnkvv@gmail.com 
 

Pigeonpea (Cajanus cajan L.) also known as red gram, arhar, tur is the most important 

delicious ‘Dal’ (pulse) of the entire country. After gram, arhar is the second most important pulse 

crop of India. Pigeonpea is mainly eaten in the form of split pulse, as ‘Dal’. Pigeonpea is a 

drought tolerant plant, and its seeds and forage have over 20% protein. Much effort are being 

made in boosting up the pigeonpea production by the introduction of high yielding varieties 

which have characters of close planting, reduced vegetative growth habit, higher harvest index 

and less susceptible compared to old and traditional varieties. In spite of all the improvements 

brought about in the cultivation of pigeonpea crops, insect-pests still continue to be the major 

biotic constraint.  The pigeonpea crop is found to be badly affected by pod borer complex and 

becoming serious problem. The pod borer complex comprises Helicoverpa  armigera, Exelastis 

atomosa and Melanagromyza obtusa, which are responsible to cause direct damage to pods and 

grains resulting into, not only the grain yield loss but fodder too. 

In order to manage this problem, growers are tempted to increase the amounts of 

pesticides, but indiscriminate or injudicious use of pesticides has resulted in residues in the food 

chain, pesticide resistance, and pest resurgence, in addition to causing harm to non-targeted 

beneficial organisms and the environment. Hence, we reviewed the IPM module i.e Solar Light 

Trap is a best device for monitoring of Insect in remote area which is not covered under 

electrification and application of profenophos is suitable insecticide for the management of pod 

borer and achieve   sustainability in pigeonpea production systems through the adoption of an 

integrated approaches. Integrating all of these approaches with biological control has shown 

some encouraging results for sustainable pod borer management and has resulted in high 

pigeonpea yields. This highlights examples of successful management approaches from past 

studies that were implemented in farmers’ fields. An integrated approach is most effective for 

long-term sustainable management programs. 

Keywords: indiscriminate, Solar Light Trap, profenophos, IPM Module 
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Trichoderma harizanium: best way to mitigate the incidence of phytopthora in Nagpur 

mandarin (Citrus reticulata Blanco) in Satpura plateau region of M.P.  
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Mandarin (Citrus reticulata Blanco) recently there has been a growing concern about the 

effects of climate change due to global warming which has impacted the phenological processes 

in citrus cultivation. The world famous Nagpur mandarin is suffering adversely due to climate 

change. Phytophthora root rot and gummosis are the most important soil borne diseases of 

Nagpur mandarin causing mortality, slow decline and yield loss of mature trees (Graham and 

Menge, 1999). All citrus orchards in central India and other citrus cultivation belts of India, are 

infected by Phytophthora diseases. Phytophthora propagules have been recorded up to 250- 350 

cfu/cc soil in highly infested orchards. Every year 5-10% plants die due to severe root rot in 

bearing orchards (Naqvi, 2000). More than 20 per cent seedling mortality has been reported in 

central India due to Phytophthora spp. in Madhya Pradesh adjoining to vidarbha region of 

Maharashtra, 20-50% Nagpur mandarin plants were found to be affected resulting in severe 

decline due to P. parasitica, P. citrophthora along with P. palmivora. The pathogen infects the 

plants starting from seedlings which show yellow leaves, die back, stem rot, root rot and die. 

Mainly, the mandarin trees express slowly decline from the second year and slowly die which 

starting from six to seven years old, even using the chemical fungicides. Fungicides are used as 

foliar sprays, drenching of basins and trunk paste to reduce foot rot, root rot and gummosis in 

citrus. In farmers field, the Trichoderma harizanium were applied during pre and post monsoon 

as soil application with the mixture of well rotten FYM below the plant canopy. Result showed 

that all treated citrus trees recovered significantly within 3-4 months of soil application of 

Trichoderma harizanium. The new flashes of leaves and root were emerged and citrus tress 

recovered. It is proved that the biological product of Trichoderma harizanium gave significantly 

disease control as compare to the chemical fungicide. 

Keywords: Trichoderma harizanium, Phytopthora, fungicide, foot rot, gummosis  
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Eco-friendly management of Mango Leafhopper 

Raghavendra Yaligar, M. V. Ravi, Jyothi R. and Mamatha Madli  
ICAR-Krishi Vigyan Kendra, Gangavathi – 583227, India 

  

 A field experiment was conducted in fermers field at Chikkabenakal village, Gangavathi 

taluk, Koppal district, Karnataka during 2019 to study the ecofriendly management of Mango 

leaf hoppers (Idioscopus clypealis L.). The experiment was laid out in a randomized block 

design, with four replication, five treatments. The trees were ten years old and the variety is 

Alphanso. For each treatment four trees were selected. The treatments include three biopesticides 

namely Beauveria bassiana @ 5 g/lit, Metarrhizium anisopliae @ 5 g/lit, Lecanicillium leccani 

@ 5 g/lit and natural neem oil 3%. All the treatments were significantly effective in managing 

the mango leaf hopper population. Among treatments, Metarrhizium anisopliae @ 5 g/lit 

recorded significantly lowest number of mango leaf hopper population seven days after first 

spray i.e, 4.12 hoppers/panicle which was on par with Lecanicillium leccani @ 5 g/lit (4.56 

hoppers/panicle). At second spray the same trend was observed. All the treatments were less 

toxic to natural enemies like green lacewing and spiders. Metarrhizium anisopliae @ 5 g/lit 

recorded maximum fruit yield (8.13 t/ha) whereas untreated control recorded lowest fruit yield 

(6.32 t/ha). 

Keywords:  Mango, Leaf hopper,  Eco-friendly, Management  

 

 

 

 

 

 

 



110 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

 

Marker Assisted Breeding in Horticultural Crops 

Rahul Dongre
1
,
 
  Yogendra Singh

2*
, U.K. Chanderia

1
 and Shivangi Rahangdale

2
  

1Department of Horticulture, 2 Department of Plant Breeding & Genetics  
Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur                                  

*Email: yogendrasingh@jnkvv.org 
 

Horticultural crops include heterogeneous groups of fruits, vegetables and ornamentals, 

each group with great diversity among the constituents. Breeders must be knowledgeable about 

not only the numerous species that provide genetic diversity but also mindful of the different 

plant parts used as commercial products. Despite their importance and high aggregate value, 

each horticultural crop has a somewhat restricted base of proponents able and willing to advocate 

for research support, and consequentially there may be few breeding programs in the public 

sector nationally and internationally.  Molecular breeding, or MAS, refers to the technique of 

using DNA markers that are tightly linked to phenotypic traits to assist in a selection scheme for 

a particular breeding objective. Therefore, the identification and characterization of 

suitable genetic markers – such as random amplified polymorphic DNA (RAPD), intersimple 

sequence repeats (ISSRs), and amplified fragment length polymorphism (AFLP) – are the most 

important components of molecular breeding . Molecular breeding in grapevines has taken 

important steps to translate the accuracy of DNA-guided selection into practice. However, the 

number of reports on the successful incorporation of MAS into breeding programmes. Efforts to 

bring marker-assisted breeding (MAB) into wide adoption for horticultural crop improvement 

will benefit from targeted utilization of synteny among related crops and information from model 

plants to develop markers for use in standard breeding methods, e.g., backcrossing, and in new 

approaches such as genomic selection. Efficiency can be improved and some costs reduced in 

ongoing breeding programs by implementing MAB when important breeding issues receive 

appropriate attention. 

Keywords: Marker Assisted Breeding, Horticultural Crops, Genetic diversity, Synteny 

relationship 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/genetic-markers
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A holistic approach to the production system, organic farming has its genesis of origin in 

the ancient period. Organic farming totally forbids the use of synthetic inputs such as chemical 

fertilizers, insecticides, pesticides, plant growth regulators etc. It is a systematic way of farming 

where the production, growth, processing and its distribution plays a key role in sustaining and 

enhancing the health of ecosystem and living organisms. Varieties of methods are employed to 

improve the quality of soil. Organic farming benefits the farmers as the organically grown 

produce has highest market demands, it also contains the highest health benefits to the 

population. In many states the organic farming has gained much popularity and farmers have 

already shifted to the organic way of farming and above all organic farmers relate organic 

agriculture to nature and culture, which go together, and it does not exploit the land for market 

driven production.  How your food is grown or raised can have a major impact on your mental 

and emotional health as well as the environment. Organic foods often have more beneficial 

nutrients, such as antioxidants, than their conventionally-grown counterparts and people with 

allergies to foods, chemicals, or preservatives often find their symptoms lessen or go away when 

they eat only organic foods. 

Most of us have an accumulated build-up of pesticide exposure in our bodies due to 

numerous years of exposure. This chemical “body burden” as it is medically known could lead to 

health issues such as headaches, birth defects, and added strain on weakened immune systems. 

Some studies have indicated that the use of pesticides even at low doses can increase the risk of 

certain cancers, such as leukemia, lymphoma, brain tumors, breast cancer and prostate cancer 

Children and fetuses are most vulnerable to pesticide exposure because their immune systems, 

bodies, and brains are still developing. Exposure at an early age may cause developmental 

delays, behavioral disorders, autism, immune system harm, and motor dysfunction. 

Pregnant women are more vulnerable due to the added stress pesticides put on their 

already taxed organs. Plus, pesticides can be passed from mother to child in the womb, as well as 

through breast milk. 
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Most of the agricultural production of all over the world losses due to soil-borne. These 

plant pathogens can get by for some years without a host plant by forming persistent structures, 

for example, microsclerotia, sclerotia, chlamydospores or oospores. Plants developing in disease-

suppressive soil oppose diseases obviously superior to in soils low in biological diversity. 

Beneficial organisms can be included straightforwardly, or the soil condition can be made more 

favorable for them through utilization of compost and other organic alterations. Compost quality 

decides its adequacy at stifling soil-borne plant diseases. Compost quality can be resolved 

through laboratory testing. Soil-borne pathogens are modest organisms like microorganisms, 

infections or parasites that contaminate plant roots, stems, and leaves. Decreased plant 

development, expanded expenses to the cultivators, and potential harm to the earth After all it 

lost the yield production. Soil is a repository of inoculums of these pathogens, the majority of 

which are broadly dispersed in agricultural soils. Control of these diseases requires an 

incorporated methodology of genetic resistance/tolerance, social practices, fitting seed 

medicines, and high seed vigor. The most efficient and tough control of Fusarium wilt is to 

develop resistant varieties. New races of a wilt pathogen have emerged because of expanded 

choice good from developing resistant varieties in short revolutions however have not outpaced 

the advancement of resistant cultivars. 

Keyword: Soil-borne, pathogen, disease, management, resistant variety. 
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Drip Irrigation methods for vegetable and crop production 
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The basic needs for agriculture are land and water. According to International Water 

Management Institute (IWMI), 33% of the world's population will face absolute water scarcity 

by the year 2025. Agricultural sector consumes more than 80% of the country's exploitable water 

resources. The water conservation is vital to maintain agricultural production in the regions of 

small rainfall or in agroclimatic zones where rain is randomly distributed all over the year. To 

this upshot, drip irrigation is a efficient method of providing irrigation water directly to the 

individual plant on a steady and incessant basis. It supplies water into the soil at the root zone of 

plants so that it minimizes the conventional losses viz. deep percolation, run off, soil erosion and 

also allows the full utilization of water soluble fertilizers and chemicals resulting in higher yield 

and better quality of produce. It fixes many problems of dry area and irrigated also by improving 

water use efficiency. There are also many advantages of drip irrigation like saving in labour cost 

for irrigation, reduced weed growth, extend the self-life of produce etc. But the limiting factors 

faced by farmer for adoption of it are non availability of quality material, high intial cost, no 

follow up services by drip agencies etc. Most of the Indian farmers are small and marginal so 

that the availability of spare parts should be increased and financial institution should sanction 

loans quickly to farmers and they should aware about it for proper adoption of drip irrigation. 

Keywords: Drip irrigation, Soil erosion, Deep percolation. 
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Information and Communication Technologies like web portals, mobile phones and 

social media are the most popular and most widely used and can enhance the interaction among 

researchers, extension personnel and farmers.  The  youth today  are  hooked  to  the  internet  

and  their  1st major  activity  on the  web  is social  networking. Also, mobile phones are the 

most popular form of Information and Communication Technologies as has been proven by the 

sheer number of subscribers worldwide.  And these tools, used appropriately, can change the 

whole structure of agricultural communication.  Information and Communication Technologies 

can be an important part of communication strategies, connecting the youth to peers and 

professionals. The present study highlights and examines the domestication of WhatsApp among 

farmers Whatsapp is social media ICT tools and sends real time message and it is one of the most 

popular communication application in the 21 century. Farmers always face the problem in our 

field. This technology is transcending boundaries and reaching every sector of society. More 

farmers are joining whatsApp group to find out the solution to the problem they face in field. 

This might enable us to solve one of the most pressing issues of our time. It would not be wrong 

to say that WhatsApp has become farmer’s best friend now. For example Rajesh Bagal a 39 year 

old farmer from Nagpur district has tasted success. He was able to triple the production of 

sugarcane simply by using and joining in WhatsApp group where farmers share their experience 

including some cultivation techniques. A WhatsApp group with more than a hundred farmers 

from various villages has become a place to share agriculture advice, platform to discuss with 

experts, learn new farming practices and they are creating a network of resources to support for 

the country’s farmers who needs the most. social  media  has  proved  to  be  an  important  

platform  for  pluralistic  extension, bringing together all the actors in Agriculture Information 

system and making them shareholders in development. 

 



115 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Organic Farming for sustainable Agriculture 

Rathod Khushbuben D.*, Rathod Keyur R. and Patel Avinash J. 

B. A. College of Agriculture 
Anand Agricultural University, Anand – 388 110 (Gujarat), India 

*Email: khushburathod42@gmail.com 
 

               Organic farming is one of the several approaches found to meet the objectives of 

sustainable agriculture. This is the technique of farming that relies on using sustainable methods 

for crops and it avoids chemical inputs. It can contribute to socioeconomic and ecologically 

sustainable development, especially in developing countries. Organic farming has their principle 

of application, which involves the application of local resources viz., indigenous seed varieties, 

manure, etc. and therefore cost effectiveness. Organic farming is the answer to the problems 

being faced by agriculture in India today. This form of agriculture conserves our soil and water 

resources, protects our climate, improves agro-diversity, ensures biodiversity, meets the demand 

for food and safeguards livelihoods. It ensures that the environment blooms, the farm is 

productive, the farmers makes a net profit and society has adequate nutritious food. ‘Natural 

farming’ means farming with nature and without chemicals. Zero budget farmers use mulching, 

soil protection techniques, cow dung, cow urine, plants extracts and other biological inputs for 

crop production and crop protection. The principal methods of ZBF include natural input, low 

cost production, mulching and intercropping. There are the most popular 4 pillars of ZBF i.e. 

organic formulation like jeevamrut, panchgavya, organic seed treatment like beejamrut, 

acchadana and whapasa. Zero Budget Natural Farming improves yield, soil conservation, seed 

diversity, quality of produce, household food autonomy, income, and health. 

Keywords: Organic farming, Sustainable agriculture, ZBF 
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The Locust Swarm – ‘A Curse to Indian Agriculture’ 
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1
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Natural destruction and nature’s way of vengeance is totally unpredictable.  Agriculture 

along with golden advantages also comes up with enormous risks and uncertainty, and the 

situation becomes the worst when there is no remedy available to tackle it out. The attack of 

locust swarm back at 1961 at Karachi, Pakistan was a deadly blow to agriculture that destroyed 

5,50,000ha of crop land area. Pakistan was not the first one to face the situation but Madagascar, 

Kenya, Saudi Arabia and India very recently, were totally devastated by the attack.  Locusts are 

scientifically called ‘short-horned grasshoppers’. Locust attack is one that is the most feared in 

agriculture.  Due to its large scale damage in short time and no firm management strategy 

available. Foliar spray of insecticide is mostly done with the help of drones but with the 

‘continuously moving nature’ of swarm, it is too not of much importance. Apart from it the cost 

of chemicals, large volume sprayers and drift hazard of chemicals on human population are still 

of major concern. Pre-forecasting is the only tool now with which we are left with to prepare 

ourselves. Present paper aim is to discuss about the harm effects of locust swarm on agriculture 

and its preventive measure. 
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In India vulnerable to climate change on agriculture sector. Global warming affects 

agriculture in a number of ways, including through changes in average temperatures, rainfall 

climate extremes (e.g., heat, waves) changes in pest and diseases. The industrial model that 

dominant our Indian agriculture, a model that neglects soils, reduces diversity, and relies too 

heavily fertilizers and pesticides. Rising global temperature is not only causing climate change 

but also contributing to the irregular rainfall pattern. The Intergovernmental Panel on Climate 

Change (IPCC) projected that the global mean surface temperature will likely rise and may result 

into uneven climatic changes such as irregular rainfall patterns, increased surface temperature 

and elevated CO2 content in the atmosphere. Which affects the crop production because crop 

speed through their development, producing less grain in the process. And higher temperatures 

also interfere with the ability of plants to get and use moisture. Evaporation from the soil 

accelerates when temperatures rise and plants increase transpiration that is, lose more moisture 

from their leaves. The combined effect is called evapotranspiration because global warming is 

likely to increase rainfall; the net impact of higher temperatures on water availability is a race 

between higher evapotranspiration and higher precipitation. Research studies indicate that 

weathering parameters influence strongly (67%) compared to other factors like soil and nutrient 

management (33%) during the cropping season. Researchers have confirmed that crop yield falls 

by 3-5% for every 1°F increase in the temperature. Adaptation strategies can help minimize 

negative impacts. These need greater rsesearch, policy and financial support. Focus on GHG 

mitigation options while also supporting the food security and climate resiliency needs. We 

concentrate on mitigation options that reduce the GHG intensity of agriculture, both by changing 

production practices without harming yields and by shifting demand to lower GHG intensive 

products. Reducing rice emissions in Southeast Asia. Although this opportunity is spread across 

a region instead of a single country, rice farming has both high emissions and mitigation 

potential due to the amount of rice grown in flooded fields. Many of the interventions used to 

reduce rice emissions are complementary with productivity gains, such as adding irrigation to 

mailto:alka.singh2405@gmail.com


118 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

better control water, which allows for double cropping. Improving stored manure practices in 

industrialized livestock systems. While mitigation interventions that target stored manure 

management do not benefit productivity, they also present no serious food security risks and 

have other co-benefits (e.g., water quality). Unlike many mitigation options, manure 

management has been addressed through progressive policies in many countries. 

Keywords: Global warming, Climate change, Indian agriculture, Adaptation 
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Effect of GA3 and Stage of Foliar Application on Growth, Flowering And Corm Production 

of Gladiolus (Gladiolus Hybridus Hort.) Cv. Oscar. 

Ankit Chauhan, Yatendra Singh, Brijesh Kumar, Yogesh Singh and Deepak Karan 

Department of Horticulture, Raja Balwant Singh College, Bichpuri, Agra, U.P. (India) 
 

Gladiolus (Gladiolus spp.) generally known as “sword lily or corn flag” is ornamental 

cormelous plant. It being a potential cut flower is grown globally for its attractive spikes. Its cut 

flowers is increasing day by day owing to long self life of its beautiful flowers use to on tables in 

vases and in the decoration of house and also used in bouquet to offering. Knowing these facts 

the present investigation entitled, “Response of GA3 and stage of foliar application on growth, 

flowering and corm production of gladiolus (Gladiolus hybridus Hort.) cv. Oscar.” was 

conducted during 2017-18 at The Department of Horticulture, Raja Balwant Singh college, 

Bichpuri, Agra. The experimental cultivar Oscar was planted at 40 cm. (row to row)× 20 cm. 

(plant to plant) apart. 

The experiment was conducted under Randomized Block Design having 12 treatments 

combinations including 4 concentration of GA3 i. e. (G0 -0 ppm, G1-50 ppm, G2-100 ppm and 

G3-150 ppm) and 3 stages of foliar application i. e. (N1 -4 weeks after planting of corms, N2-6 

weeks after planting of corms and N3-8 weeks after planting of corms). Which were replicated 

thrice. On the basis of recorded data during experimentation, it was found that significant effect 

of among treatments and maximum plant height (48.62cm), total number of leaves per plant 

(11.75 cm), maximum spikes per ha. (212566.67), maximum length of spike (100.10 cm), 

maximum florets per spike (15.49), maximum number of corms per ha. (212500), maximum 

weight of corms per ha. (54.27q) and maximum cormels per ha. (449166) were recorded with 

foliar spray of 100 ppm GA3 (G2) at 6 weeks after planting of corms (N2).  
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Sustainable development is the development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs. A decent agricultural 

growth is the pre-requisite for inclusive growth, poverty reduction and development of rural 

economy and enhancing of farm incomes in rural areas of India. Agriculture continues to be an 

important sector of Indian economy, both in terms of contribution to gross domestic product 

(GDP) as well as a source of employment to millions across the country. The total share of 

agriculture in terms of percentage of GDP was 7.3 per cent during 2017-18 and about 70 per cent 

of the rural households depend on it as their principal means of livelihood. In order to ensure a 

holistic rural development sustainable agriculture, in terms of food security, rural employment, 

and environmentally sustainable technologies such as soil conservation, sustainable natural 

resource management and biodiversity protection are essential. Chhattisgarh has achieved good 

growth rate of 6.3% in agriculture in recent past, however, maintaining this rate will be a 

challenge. The GDP of state is 6007990 Lac Rs in 2009-10, which is 1.3% of national GDP. The 

agriculture share for state is 12.9% and it is 1.2% of the national agricultural GDP. The state 

support 2.0 % of Indian population on 3% of country's arable land and 4.6 % of geographical 

area. Nearly one-third of the state population lives below poverty line, and about 80% of our 

cultivated area is highly vulnerable to drought. Reorientation of the research and development 

focus is required to develop and promote those technologies that raise agricultural income, 

ensures employment opportunities, and sustainability of production and consumption systems. 

Sustainable growth can only be achieved with significant technological interventions for 

increasing cropping intensity and yield and profitability enhancement in this region. The 

agricultural technologies needs a shift from production oriented to profit oriented sustainable 

farming. The promising strategies which needs promotion for sustainable agricultural 

development includes, Integrated farming systems and soil and water conservation, crop 

diversification, natural resource management and development of rural based enterprises and e-

learning tools for dissemination of knowledge and technologies to increase productivity, 

mailto:aryamabharti28@gmail.com
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production, and profitability while minimizing environmental impact for sustainability and 

provide economic opportunities. This includes conserving and protecting the quality of the 

resources that determine the performance of agriculture like land, water, air and biodiversity, 

ensuring the dissemination of latest knowledge and information, and developing the next 

generation of farmers and scientists.  

Keywords: Sustainable, agricultural, Chhattisgarh, development, natural resource. 
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Optimum management of periparturient high yielding dairy cows 
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Sciences, Rajiv Gandhi South Campus, Barkachha, Mirzapur, (U.P), INDIA.231001 

 

       Transition or periparturient period, which falls in the window of three or four weeks before 

to three or four weeks after calving. This is one of the most stressful periods in the life of the all 

dairy cows which predisposes the cows to metabolic, infectious and reproductive diseases. Most 

of the dairy cows enter into a state of negative energy balance in the periparturient period from 

which it may take them many weeks to recover. Parturition and the onset of lactation impose 

tremendous physiological challenges to the homeostatic mechanism of the cow and it results in 

increased oxidative stress along with immune dysfunction due to compromised leukocyte 

function, bactericidal efficiency, phagocytic activity of the neutrophils and proliferation of 

lymphocytes. Consequence of oxidative stress, immunosuppression and negative energy balance 

make the animal more susceptible to invading pathogens that causes subclinical or clinical 

reproductive ailments in transition period with decreased reproductive performance through 

delayed resumption of ovarian cyclicity, decreased conception rate, increased service period and 

number of services per conception. During late gestation and early lactation, the nutrient 

requirements for the fetal growth and milk synthesis increase dramatically concurrently with a 

30% decrease in the feed intake. Consequently, most cows enter a period of negative energy 

balance from which it may take many weeks to recover. Nutritional enrichment during the 

transition period improves the reproductive performance in the cows. Cu, Z, Mn, Cr, Se, Vitamin 

C and E in antioxidant system being a free radical scavenger. Supplementation of these trance 

minerals and vitamins can combat these harmful metabolites and prevents oxidative damage to 

tissues with ability to augment immunity, health and reproductive function of periparturient 

cows. Increasing the energy content of the ration improved embryonic development, embryo 

hatching, embryo elongation and expression of interferon-tau. Extra energy supplementations in 

postpartum period certainly compensate the negative energy balance during transition period 

favoring reproduction.  
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Organic farming is gaining gradual momentum across the world. The word ‘organic’, 

means living, earth friendly or plant or animal origin. Growing awareness of health and 

environmental issues in agriculture has demanded for production of organic food which is 

emerging as an attractive source of rural income generation.  A system which avoids or largely 

excludes the use of synthetics inputs (Such as fertilizers, pesticides, hormones, feed additives 

etc.) and to the maximum extent feasible rely upon crop rotations, crop residues, animal 

manures, off farm additives and biological system of nutrient mobilization & plant protection. 

Organic farming is important for sustainable soil management, pollution free environment, for 

improving soil fertility status, to minimize cost of production & health hazards. Total area under 

organic fruit production in the world Tropical and subtropical fruit:- 23.6 million hectares ( 1 % 

of the total are of tropical & subtropical fruit grown in the world) Of the five most important 

tropical & subtropical fruit growing countries in the world (India, China, Uganda, Brazil and the 

Philippines all with more than one million hectares) only China & the Philippines provide data 

on the area under organic tropical and subtropical grown fruit. The available data on the 

conversion status indicates that, at least, almost 15% of the total tropical & subtropical fruit area 

is under conversion. We need to focus on improving our resources and sustain it for the next 

generation which could only be possible with organic farming. Chemically we lose everything –

soil, resources, yield and most important health from this poison. Export of organic fruit products 

leads to farmer’s income multiplying by three folds. So the promotion of organic farming is the 

necessity for sustainable, profitable and eco-friendly horticulture. 
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Safer control measures of Diamondback Moth, Plutella xylostella (L.) by the application of 

Neem Seed Kernel Extract (NSKE) 
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 The Lepidopteran insect pest cause significant economic crop losses to the Cruciferous 

and other different crops. The discovery of DDT in 1939 brought a revolution in insect pest 

control. There, after many synthetic chemical pesticides became popular in pest control system 

due to their immediate knock down effects. Unfortunately many of these chemical are harmful to 

human and beneficial organisms and causes ecological disturbances. Besides, adverse effects on 

environment, the drawbacks in use of the pesticide include development of resistance and 

increasing costs of pesticides. Overall excess use of pesticides led to ecological imbalance, 

resurgence of minor pests, residue pesticides in food and environmental pollution. In this context 

an alternative, plant products proved to be an effective approach to control the insect pests in 

safer way. A field study was conducted during 2017-18 at an experimental research farm situated 

in village Khanpur (Block: Pataudi) of Gurugram district of Haryana. The Diamondback 

Moth,Plutella xylostella (L.) (Lepidoptera: Plutellidae) is the most important pest causing severe 

yield loss to the Cauliflower. The extract of neem seed kernel extract (NSKE) 5%  proven 

satisfactory to good control DBM in the crop. The efficacy of NSKE 5% in reduction of larval 

population of P. xylostella recorded after 1st and 2nd spray (54.83%) and (55.24%) respectively.  

Keywords: Plutella xylostella (L.), Neem Seed Kernel Extract (NSKE), Gurugram district 
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EXPLORING THE INNOVATION IN AGRICULTURAL RESEARCHES CONDUCTED 

BY STUDENTS: A CASE STUDY 

Bishnu Shankar Mishra and Dr. Pradeep Dwivedi 

Department of Agricultural Extension, B.R.D.P.G.College,Deoria,U.P.) 
Email: bishnushankar98@gmail.com 

 

Agriculture is the backbone of Indian economy as it plays most crucial role in the socio-

economic sphere of the country. Being an agricultural extensionist has been decided to do “An 

analysis of post graduate dissertations submitted in the department of agricultural extension” to 

know the compilation pattern of the dissertations which will give a direction for the researchers 

to take new and different topic for the research work that may help rural people more and more. 

Keeping this point in mind the total dissertations that were submitted in the department were 

analyzed. Total 46 dissertations were taken for the study. Mainly content analysis method of 

research was adopted to understand the compilation and presentation made in the post graduate 

dissertation. Different units, code, concepts were formulated, classified, tabulated and then 

analysis was done to get the results. It was founded that the maximum number of investigations 

were conducted on the adoption and diffusion of improved farm practices followed by 

communication and social- psychological dimensions and then adoption gap with the 

17.39percent, 8.59percent, 6.52percent respectively. Half of the investigations were based on the 

survey study type and other half was based on case study of research design. Various statistical 

methods were used in the investigations but percent and average calculations were used in data 

analysis by majority of young researcher in their dissertation 45.65 percent followed by only 

percentage calculation by 19.56 percent dissertations. However, very less number of dissertations 

used mix of percentage, chi-square method of data analysis 6.52 percent followed by standard 

deviation, t-test, and regression analysis respectively 4.43 percent. It can be concluded that 

adamantine pattern doesn’t exists in the post graduate dissertations. There exists flexibility in the 

dissertations with respect to time. Its result cannot be generalized on a large scale. However 

result of present study can be utilized by the scientific community as well as policy maker for 

designing the research regulations and policies. 
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ROLE OF MOBILE BASED AGRO - ADVISORIES IN AGRICULTURE 

C. Deepa
*
 and M. Rama Devy 

Department of Agricultural Extension, Agricultural College, Bapatla 
*Email:deepachede2015@gmail.com 

 

Agriculture is facing severe challenge and coupled with limited manpower of extension 

personnel due to which information needs of farmers were not met. As in India the extension 

worker and farmer ration is only 1:1000 (kaur et al. 2014), it is very difficult to provide a large 

number of paid officials to do this job. In this context, arrival of ICTs in agriculture is well time 

the use of ICTs much more demanded in agriculture is well time the use of ICT has more 

demand in agriculture use of ICTs in agricultural extension is attempted in the past two decades 

with varied success. The spread of television to rural areas was relatively slow, but the spread of 

mobile telephone services has been rather rapid. Use of cell phones has not only changed the 

way the farmers communicate but has also changed the way they seek farm advisories through 

mobile. In this context, there ar many applications are developed  like kisan call centres, Tata- 

Mkrishi, E-Sagu, e-choupal, digital green etc.  

Keywords : Extension, ICT, Mobile services 



127 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

A Study nn Drying Kinetics of Indian Gooseberry – Aonla (Phyllanthus emblica Linn.) 

C. Yella Swami
1
*, Ch. Ravi Teja

2
 and Duruvi Satish Kumar

2 

1Department of Farm Machinery and Power Engineering, Indira Gandhi Krishi Vishwavidyalaya, 
Raipur, Chhattisgarh 

2Acharya N.G Ranga Agricultural Univeristy, Guntur 
*Emaill: yellaswami@gmail.com 

 

Aonla slices were dried at 50, 60 and 70°C temperature and the drying rate decreased 

continuously throughout the drying period. The drying process of aonla slices were carried out in 

falling rate period. Drying time decreased with increase in temperature. The time taken for tray 

dryer at 70°C was very short for complete drying of aonla slices. Mathematical models were 

fitted to the experimental data and the performance of these models was evaluated by comparing 

the coefficient of determination (R2) and reduced chi-square (χ2) between the observed and 

predicted moisture ratio. Page model gave the best results for describing the drying kinetics of 

aonla. The tray dried powder at 50°C drying temperature found the highest ascorbic acid content 

followed by 60°C and 70°C. 

Keywords: Drying kinetics, Aonla (Phyllanthus emblica L.), Mathematical models 
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Response of different levels of sulphur and zinc on the growth, yield and quality of onion 

(Allium cepa L.) cv. AFLR. 

Deepak Karan, Vishwanath, Manoj Pandey
 
and Ankit Chauhan

 

Department of Horticulture, Raja Balwant Singh College, Bichpuri, Agra, U.P.(India) 
 

Onion (Allium cepa L.) belongs to class monocotyledon and family Alliaceae. It is a 

shallow rooted, cross-pollinated, long day and cool season vegetable crop. The edible part of 

onion is modified stem known as bulb. The onion crop is widely use through the year as 

salad and culinary purpose for flavouring sauce and vegetables. Onion has strong flavour 

due to presence of sulphur containing compound (about 0.005%) in the form of volatile oil 

“allyle propyl di-sulphid” (C6H12O6) responsible for distinctive smell and pungency acts as 

gastic, stimulant and also promotes digestion. Onion bulbs is a rich source of minerals like 

phosphorus, calcium and carbohydrates. Keeping these facts in mind the present experiment  was 

conducted during the Rabi season of 2017-2018 at Agriculture Research Farm, Raja Balwant 

singh College, Bichpuri, Agra, U.P. to find out the response of different levels of sulphur and 

zinc on the growth, yield and quality of onion(Allium cepa L.) cv. AFLR. The experiment 

comprised of four levels of sulphur (0, 25, 50 and 75 kg S ha-1) and three levels of zinc (0, 15 

and 30 kg Z ha-1) was laid out in Randomized Block Design with three replications. On the basis 

of analysed data recorded during experimentation, the significant effect was found among 

between the treatment combinations. Sulphur @ 50 kg ha-1 gave the highest yield of bulb (414.52 

q ha-1) and Zinc @ 30 kgha-1 produced the highest yield (412.93q ha-1). However, a combined 

application of sulphur and zinc produced higher yield bulb (471.61qha-1)  than sulphur and zinc 

alone. The maximum height of plant (56.18cm), width of longest leaf (1.54cm), fresh weight of 

tops (60.30gm), fresh weight of bulb (66.98gm), diameter of pseudo stem (1.44cm), diameter of 

bulb (5.25cm) and yield of onion bulbs (471.61q/ha.) were recorded with S2Z2 (application of 50 

kg sulphur along with 30 kg zinc) treatment combination. 
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Library and information system for the rural development in Bundelkhand region Madhya 

Pradesh 

Deepak Kumar Namdeo and Vivek Badhe
 

Jawaharlal Nehru Krishi Vishwavidyalaya, Jabalpur 
 

Present era is known as Information era; every development of the society is depended on 

the use of updated right information at right time. Success and progress in societies lies with the 

development of their rural communities and its development is based on the use of right 

information in time.  Prosperity, progress, and development of society depend upon the national 

ability to acquisition, processing, storage, access, and use pertinent information by the end users. 

Rural information service is important in the development of a nation, especially in developing 

countries like India where the rural communities constitute a greater percentage of the 

population. India is a large country in area so region wise information system very fruitful to the 

farmers. 

Effective dissemination of information needs an automated information system for 

coordination and delivery of information between source of information and its end seeker. 

Government information delivery systems/departments, NGOs, Universities, colleges, Krishi 

Vigyan Kendra, Call Centers and private information systems are dissemination of information 

to farmers with time lags as well as different biased factors therefore information loss its 

importance and power. 

Information system for the farmers should be deliver information to farmer in right time because 

they work in uncontrolled environment and deal with perishable products. Farmers need updated, 

relevant, positive information on daily basis for the day to day farming activities.  Region wise 

information system is required for the farmers because in a regional boundary information needs 

are same due to similar environment system and cropping pattern therefore a three levels 

information system is proposed for the Bundelkhand region of Madhya Pradesh i.e. information 

point setup at village and its associate with the district information coordinator (DIC) and all 

DIC incorporated with the regional information manager. Bundelkhand region consist total 

thirteen districts, seven districts of Uttar Pradesh and six districts of Madhya Pradesh and total 

12441 villages are in this region. 

Keywords: Information System, Information Services, Rural development 
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Enhancing Wheat Productivity through System of Wheat Intensification 

Satya Prakash, Shweta Kumari and A.K.Singh
 

Department of Extension Education, PG College of Agriculture, DRPCAU, Pusa, Samastipur, 
Bihar-848125 

 

System of Wheat Intensification (SWI) is a synergistic management technique involving 

a few components of wheat farming such as planting, irrigation, weeding, nutrient management 

and seed treatment. The management practices under SWI provide better conditions for growth 

of wheat crop particularly in the root zone than those plants grown under traditional or 

conventional wheat farming. Seed treatment or seed priming generally improves germination and 

helps in early emergence of seedlings. In kept in view, following objective was selected for the 

study purpose: Study on reasons of non-adoption, partial adoption and adoption of packages and 

practices related with SWI. 

Thahara, Morsand, Indrawara and Sarangpur villages were selected from Pusa and 

Morwa block respectively of Samastipur district. The total numbers of respondents were 60 out 

of 30 were adopters and 30 were non-adopters. The analysis revealed that among the adopters, 

nearly 50 per cent of them belong to young age group, while among non-adopters 40 per cent 

belongs to old age group. It is also revealed that nearly 40 percent of adopters were from BC 

category, whereas 36.67 per cent of non-adopters were from BC category. 63.34 per cent of 

adopters were farming as occupation but among non-adopters 73.33 per cent were farming as 

occupation. Majority of the adopters, 65 per cent were found to have studied beyond high school 

and graduation, while 50 per cent non-adopters were educated beyond high school and 

graduation. Among adopters, nearly 70 per cent were small and marginal farmers, and among 

non-adopters 70 per cent were marginal and medium farmers. In case of adopters, nearly 60 per 

cent had income ranging from 1.5 to 2 lakh rupees i.e. medium to high whereas 80 per cent non-

adopters had very low to low income. Among the adopters, 30 per cent were not a member of 

any organization and 50 per cent were member of one organization whereas 60 per cent 

respondents of non-adopters were not a member of any organization and 33 per cent were 

member of one organization. 

Both among adopters and non-adopters nearly 80 per cent respondents were utilized 

pumping set for irrigation purpose. Localite interpersonal information source were ‘often’ or 
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‘sometimes’ utilized by majority of respondents from both samples. But among adopters contact 

with scientist was most among all under ‘most often’ category. With respect to knowledge of 

various components of SWI technology found that 50-80 per cent respondents of adopters had 

medium to high level knowledge, but in case of non-adopters 40 per cent respondents had 

medium to high level knowledge. Among adopters 42.67 per cent had strongly agree and 3.56 

per cent had strongly disagree perception, but in case of non-adopters 35.33 per cent of 

respondents had strongly agree and 8.67 per cent had strongly disagree perception. Among the 

adopters, 50 per cent had favourable attitude. But among non-adopters 40 per cent had 

unfavourable attitude. With respect to adoption of SWI technology majority of adopters were 

found to be ‘medium adopting’ i. e. 50 per cent whereas in case of non-adopters 60 per cent of 

respondents had low level of adoption. 

Reasons behind adoption, partial adoption and non-adoption 

There were several constraints in adopting SWI technology but adopters were able to 

remove these constraints successfully as they learned various technical knowhow during the 

training programme, whereas non-adopters felt more constraint as they lack that particular 

knowhow. Major constraint for partial and non-adopter were non availability of labours. 
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Impact of Front Line Demonstration on Hybrid Rice (Jrh 05) in Balaghat District of 

Madhya Pradesh 

Sunil Kumar Jatav*, RL Raut, BK Prajapati and SL Waskel  

Krishi Vigyan Kendra, Badgaon, Balaghat-481115 
Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur, (M.P.), India 

*E-mail: drskjatav@jnkvv.org 
 

Rice is the most important staple food among the cereals, consumed by more than half of 

the world’s population. Rice crop has occupied almost 43.86 million hectares and producing 

104.80 million tonnes in India. Area under rice crop in Balaghat district is 265 thousand hectare 

with a productivity of 8.86 q per ha which is 47% less than that of state. Development of high 

yielding genotypes requires a thorough knowledge of genetic variation in yield contributing 

characters. Achieving self-sufficiency in rice production and maintaining price stability are 

important political objectives in less developed countries, as it caters to the national food security 

and generating employment and income for low-income people. Hence growing of hybrid rice in 

medium land situation would increase the rice productivity of the district, as it has potential to 

produce 15-20 per cent higher yield than existing varieties. Cultivation practices comprised 

under FLD showed increase in yield of rice from 17.34 % to 53.52% over local check. The 

present study was conducted in Balaghat district of Madhya Pradesh. The front line 

demonstrations on rice crop conducted by Krishi Vigyan Kendra, Badgaon, Balaghat during the 

last two years (2018-19 to 2019- 20). The Hybrid rice JRH 05 recorded plant height (95.21 cm), 

higher effective tillers per plant (22.5), length of panicle (25.8 cm) and grains per panicle (242) 

and test weight (24.56g) then local check. It is also recorded the higher test weight (24.56g), 

straw yield (70.30 q per ha) and harvest index (46.66 %) over the years of study. The grain yield 

showed 61. 5 q per ha and percentage is 30.30 % higher yield increase in FLDs over farmers 

practice. In spite of increase in yield of improved technology the technological gap, extension 

gap and technology index existed which was 13.2 q per ha, 14.3 q per hectare and 18.86 %; 

respectively. The improved technology of hybrid rice gave higher net return of Rs. 44722/- per 

ha with a benefit cost ratio of 2.44 as compared to local check. Therefore, the existing hybrid 

local check can be replaced by Hybrid rice JRH 05 since it fits to the existing farming situation 

for higher productivity and higher net return income. 

Keywords: Front line demonstration, Hybrid rice, Yield, Technology index. 
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Farm women ranking of village based enterprise for income generation in Jabalpur 

District (M.P.) 

Rashmi Shukla, Yati Raj Khare, A.K. Singh , D.K. Singh and Deepali Bajpai 

Krishi vigyan Kendra, Jabalpur (M.P.) 
 

Present study was conducted in Rabi 2020 in Jabalpur District (M.P.), by selecting 5 

villages adopted by krishi vigyan Kendra Jabalpur. From each 5 village 20 farm women was 

purposively selected for the study to know the farmwomen choice of enterpriss for income 

generation at their villages. This study was conducted with the help of pre-tested interview 

schedule .  

These main enterprises are  : 

*Small Poultry (100Birds) 

*Small Dairy (Up to 5 cows/ Buffalloes) 

*Home based food processing (Achaar, Badi, Murabba, etc.) 

* Value addition of Grains  & Pulses (clean grains ,Dalia, Daal etc) 

* Vegetable growing 

Table 1:  Enterprises Ranking by Farm Women Choice for Income Generation 

                                                                                                         (N=100) 

S. No. Name of enterprise  Per centage Number Rank 

1 Small  Poultry 21 21 V 

2 Small Dairy 28 28 IV 

3 Home Based Food Processing 70 70 I 

4 Value Addition of Grains and Pulses 54 54 II 

5 Vegetable Growing  33 33 III 

 

  Data in Table shows that farm women first choice was Home Based Food Processing 

,Second choice was value addition of grains & pulses , third Choice was vegetable growing , 

fourth choice was small and fifth and last choice was small poultry . 

 Study concluded that the farm women fist choice  for  income generation is Home based 

food Processing in Study area.   
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Information and Communication Technologies: Need of the Hour for Sustainable 

Development of Rural India 

Vivek Badhe and Deepak Kumar Namdeo
 

College of Agriculture, Balaghat, Jawaharlal Nehru Krishi Vishwavidyalaya, Jabalpur 
 

The current period of globalization depends on information and awareness as it easily 

influences the financial, social and political exercises of the considerable number of districts of 

the nation. Governments nationwide have understood the job that Information and 

Communication Technologies (ICT's) can play in financial turn of events and none of developing 

country is special case to this. Dominant part of Indian population dwells in rustic regions and 

their segregation has limited them from adding to the national standard, undisputedly influencing 

the nation's development. Much following 73 years of autonomy, rustic India has stayed poor 

while the rest of the nation has created significantly. Rustic India is recognized as uniformed and 

portrayed by extreme neediness, absence of education, absence of wellbeing administrations, 

absence of business and in general backwardness. Just the best possible execution of ICT's can 

assume a vital job in their general turn of events, particularly in the divisions of health, 

education, agriculture and similar sectors. To enhance ICT administration conveyance, 

Government of India has the National IT Policy set up and is likewise initiated the huge Digital 

India program. However, this requires determined self control and certainty, successful 

observing, nearby administrations and innovation joined with bunches of difficult work. It is 

foreseen that with committed administration, resolve and control and an incorporated structure 

including the administration, innovation industry and society, ICT mediations in the rural zones 

will without a doubt clear path towards feasible development. 

Keywords: ICT, Digital India, Globalization, IT Policy 
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Role of the Agriculture Universities to improve quality of life in rural areas through 

Doubling farmer’s income-Vision and Challenges 

P.R.Deshmukh
1
 and  V. B. Dhakne

2  
1College of Agriculture, VNMKV, Parbhani 

2Directorate of Extension Education, VNMKV, Parbhani 
 

Government of India with the intension to give income security to the farmers, targeted to 

double farmer’s income by 2022, Platinum Jubilee year of Indian independence. Nobody can 

question about need for doubling farmer income, but how far it is possible within targeted period 

remains moot question. An agricultural growth rate of 10.41% per annum over base line year 

2015-16 will be required to achieve the estimated target, which has never been achieved in the 

past with few exceptions. However, it is attainable, if policy makers, scientific community and 

farmers work together. This implies that the on-going and previously achieved rate of an 

agriculture growth in farm income has to be accelerating sharply. Hon’ble Prime Minister’s 

vision has certainly made paradigm shift in our thinking process to shift from food security to 

addressing income security. Keeping this in view doubling farmers' income by 2022 is central 

goal to promote farmers welfare, reduce agrarian distress and bring parity between income of 

farmers and those who are working in non-agricultural professions. Agricultural extension has a 

crucial role to play, that beyond mandate and mission, transfer of agricultural technologies to the 

farmers exercising a more proactive and participatory role, serving as a information agent, 

initiating and facilitating mutually meaningful and equitable knowledge based transactions 

among agricultural researchers and farmers promoting  productivity of diversified farming 

systems with regional specialization and sustainable management of natural resources specially 

land and water. 

    Keeping all these in view, universities has to focus on technology dissemination, 

integrated farming system approach, development of models , resource use efficiency, saving in 

cost of production, diversification towards high value crops, shifting farmers from farm to non-

farm occupations, increase in production of livestock, mechanization in agriculture, 

strengthening trainings , farmers’ participatory approach, women empowerment, skill 

development and self employment, converting agricultural waste into wealth, value addition, use 

of information and communication technology.  
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The Role of Conservation Agriculture in Mitigation to Climate Change 

Govind Kumar Yadav
1
* and Laxman Singh Gurjar

2 

1Department of Soil Science and Agricultural Chemistry, SKN College of Agriculture, Jobner,   
 Jaipur-303329, Rajasthan 

2Department of Agronomy, College of Agriculture, Pune-411005, Maharashtra 
*Email: yadav.govi004@gmail.com 

 

Conservation agriculture is as an approach to farming that seeks to increase food security, 

alleviate poverty, conserve biodiversity and safeguard ecosystem services. Conservation 

agriculture practices can also contribute to making agricultural systems more resilient to climate 

change. In many cases, conservation agriculture has been proven to reduce farming systems’ 

greenhouse gas emissions and enhance their role as carbon sinks. The figure below outlines the 

three pillars of conservation agriculture. Climate change is undoubtedly induced and accelerated 

by human activity and can pose a serious threat to mankind by reducing food production. 

Significant weather aberrations in form of the uneven precipitation pattern, more frequent and 

intense occurrence of temperature fluctuations accompanied by changes in wind intensity and 

frequency, amount of clouds, intensity and quality of sunlight can be expected. Maybe the most 

vulnerable sector affected by Climate change is agriculture. So, it is important to mitigate and 

adapt to a new situation through different and most adaptable agricultural strategies. One of the 

best solutions for sustainable agricultural production, under Climate change conditions, can be 

Conservation agriculture. Climate change is not only an abstraction, which is why one of the 

most important roles of conservation agriculture today is its ability to adapt and mitigate these 

changes. The basis of conservation agriculture production is in management set on three 

fundamental postulates, which contextually unify climate-soil-plant, while respecting agro 

ecological and socio-economic differences. 

Keywords: climate change, mitigation, conservation agriculture, sustainability 
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Exploitation of Heterosis & Combining ability analysis in Sesame [Sesamum indicum L.] 

Kundan Muwel
1
 and R.S. Sikarwar

2
 

1Krishi Vigyan Kendra, Umaria (M.P.) 
2College of Agriculture, Gwalior (M.P.) 

 

The present investigation was carried out during kharif 2015 at Research Farm, College 

of Agriculture, Gwalior to study the combining ability for grain yield and its components in F1 

generation of sesame through diallel analysis. The materials comprised of eight parents viz., JTS-

8, PT-2, RT-366, MT-11-8-2, RT-368, PT-10, TKG-22, JLS-120 and their 28 F1’s in randomized 

complete block design with three replications. Analysis of variance revealed that genotypes were 

found statistically significant for all characters, genetic analysis revealed that GCA and SCA 

variances were significant for all characters thereby, indicating that all the traits were under the 

control both additive and non-additive inheritance. The predictability ratios were less than unity, 

inferring the predominance of non additive gene action governing the all traits. JLS-120 parent 

good general combiner for grain yield and at least one yield component.Cross JTS-8 X TKG-22 

was significant specific combiner for yield and having good general combining parent would be 

highly desirable for effective selection. PCV and GCV exhibited variation in its value for same 

characters, indicating the contribution of environment in behavior of these characters. Higher 

heritability was observed for total no of capsule, capsule on main axis, grain yield per plant, 

plant height and grain per pod, while moderate heritability exhibited for days to maturity, harvest 

index, days to 50% flowering and no. of primary branch. Higher genetic advance as per cent of 

mean was found for one characters  that is, capsule on main axis. The moderate genetic advance 

was found for grain yield per plant and total no of capsule per plant. Four crosses JTS-8 X TKG-

22, PT-2 X TKG-22, PT-2 X JLS-120 andRT-366 X TKG-22   were observed for grain yield per 

plant.   



138 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Soil and Water Conservation 
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Soil and water are the two basic resources important to human civilization. These 

resources are under intense pressure from increased population and degradation has already set 

in many fragile watershed ecosystems. India has a 54.68 and 75.14 million ha(Mha) net and 

gross irrigated area, respectively. While contribution from ground water and surface water in 

total irrigation water is 54 and 46%, respectively. Efficient and artistic water use in rainfed  

agriculture has the potential to feed the growing population. Deterioration in soil properties can 

be reversed by enhancing the soil carbon pools and their mean residence time which necessitate 

adoption of sustainable soil management practices like conservation agriculture. Water is the 

most crucial input for agricultural production .Strategies for efficient management of water for 

agricultural use involves conservation of water, integrated water use, optimal allocation of water 

and enhancing water use efficiency by crops. Major objective of conservation is to keep 

everything   in the soil in its place. Many nutrients and organic matter is lost by erosion. Soil 

fertility is to be restored to have a satisfactory and sustainable production. In-situ conservation of 

water can be achieved by reduction of runoff  loss and enhancement of infiltrated water and 

reduction of water losses through deep seepage and direct evaporation from soil surface. Efforts 

to restore productivity of degraded soil must be coupled with other measures that affect the land 

use practices particularly water and nutrient management.  

Keywords: Conservation agriculture, runoff loss, sustainable production. 
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The pomegranate (Punica granatum L.) gives various flowering flushes throughout the 

year if left without any treatment. It shows three distinct flowering seasons i.e. February-March 

(Ambe bahar), June-July (Mrig bahar) and October-November (Hasta bahar) with the 

corresponding harvest period during rainy (June – July), winter (November- December) and 

spring season(February- March), respectively. A good quality fruits can be produced by the crop 

regulation. The main objective of crop regulation to force the tree for its rest, to produce fruits 

during any one of two or three flushes and to regulate a uniform and good quality fruits and to 

maximize the production as well as profit to the grower. The crop regulation achieved by 

Deblossoming, defoliation, flowers thinning, withholding irrigation, root exposure, root pruning, 

shoot pruning, and foliar spray of chemical/PGRs e.g. NAA, Urea, NAD, 2.4-D etc. The 

selection of bahar at a location is mainly determined by prevailing production constraints like 

availability of the irrigation water, quality production, disease and pests and several market 

factors. Crop regulation is planning method to obtain qualitative yield with good income 

generation by selected season crops. It is sustainable operation because this must be achieved 

without negatively impacting people, the environment or the financial bottom line. 

Keyword: Pomegranate, Bahar, Foliar spray PGRs, Qualitative yield,  
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Role Of Entrepreneurship In Agriculture And Rural Development 
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Agricultural economists and rural sociologist have documented the impact of these 

changes on the farming sector and their surrounding communities while entrepreneurship 

scholars have focused on the abilities of some farmers to recognize and evaluate new 

opportunities and to use farm-based resources in the exploitation of new often non –agricultural 

markets.  Rural development is more than ever before linked to entrepreneurship now a day’s 

Institution and individuals promoting rural development see entrepreneurship as a strategic 

development interference that could speed up the rural development progression. However 

entrepreneurship stands as a vehicle to improve the quality of life for individuals, families and 

communities to sustain a healthy economy and environment. The entrepreneurial point of 

reference to rural development accepts entrepreneurship as the central force of economic growth 

and development without it other factors of development will be wasted. The acceptance of 

entrepreneurship as a central development force by itself will not lead to rural development 

entrepreneurship and the advancement of rural enterprises. There is an urgent need to enable 

environment entrepreneurship in rural areas. The existence of such an environment depends on 

policies promoting rural entrepreneurship. The efficiency of such policies in turn depends on an 

structure about entrepreneurship. Rural entrepreneurship is that entrepreneurship which ensures 

value addition to rural assets in rural area by engaging huge rural human resources.  

Keywords:  Entrepreneurship, Rural area, sustainability etc.   
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Farming is the fabric of rural society and, in many countries of the world; it is the main 

economic activity. Any sudden and profound changes which impacted on the farm sector could 

have severe consequences in terms of social and political stability in economically developing 

countries. Agriculture also plays an important part in rural development, especially due to land 

use, in countries where the sector is of less economic significance. The main potential 

contributions of farming to rural development are in terms of supporting employment, ancillary 

businesses, and environmental services. In peripheral regions, farming may be necessary to 

support the economic and social infrastructure. In the context of agricultural reform, WTO rules 

should contain sufficient flexibility to allow countries to promote rural development, especially 

to preserve social and political stability. However, in most economically developed countries, 

farming accounts for a relatively small part of a diversified rural economy, and in addition the 

significance of agriculture in terms of the proportion of national wealth and employment is in 

most regions, in decline. In countries whose share of overall employment in agriculture is at high 

levels, for example where farmers represent over 50% of the workforce, farming is likely to be 

the key economic activity determining the progress of rural development. The farm sector in 

every country supports a range of ancillary and service industries, generating economic activity 

in supply and distribution chains as well as processing industries. Where farming is the primary 

economic activity, the entire rural economy, including services such as health care, education 

and basic infrastructure, may depend on the profitability of the sector. These factors may be 

dependent on the relative prosperity of the farm sector; particularly in areas having few 

alternative sources of employment improvements in infrastructure, notably communications 

networks, may increase the competitively of the farm and other sectors of the rural economy. 

Infrastructural investments can also facilitate the installation of new enterprises on farm sites, 

although such developments are not dependent on farming. In regions of the world where 
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farming represents a dominant rural economic activity, countries should have the means at their 

disposal to avert disruptive and potentially catastrophic social and political upheavals caused by 

a rapid decline in the economic condition of the farm sector. In the context of agricultural 

reform, WTO rules should contain sufficient flexibility to allow countries to promote rural 

development and preserve social and political stability. 

Keywords: Employment, Economic, Rural development, Rural economy and Social 

infrastructure 
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According to Global Gender Gap Report released by World Economic Forum which 

focuses not on empowerment of women, but on the relative gap between men and women in four 

fundamental categories, economic participation, educational attainment, health and survival and 

political empowerment. According to World Economic Forum report, India ranked 113/135 in 

2011 and in 2013 ranked was improved to 105/136. World Bank data review concludes that 

gender equality and women’s empowerment can promote economic growth. International 

Women’s Day celebrated on 8th march of every year and today the women empowerment has 

become one of the most important concerns of 21st century. But practically women 

empowerment is still an illusion of reality. According to World Economic Forum, women only 

have three-quarters of the employment rights of men worldwide, In Middle East and North 

African women still have half the rights of men, many remains to deliver equality. Women 

Empowerment allows women to take decisions of their own, provide fair laws and rights without 

gender bias, etc. The  Government of India runs various Women Empowerment programmes 

such as Beti Bacho Beti Padhao Scheme (22 Jan,2015), One Stop Centre Scheme (1 April,2015), 

Ujjawala (Dec,2007), Support to Training and Employment programme for Women (STEP, 

revised in Dec,2004), Priyadarshini ( Pilot Project ), Development of Women and Children in 

Rural Areas (DWCRA,1982-83). Along with these programmes, Government has also involved 

in various organizations which are fighting for Women’s Empowerment in India as SEWA (Self 

Employed Women Association, 1972) , Snehalaya ( Ahmednagar, 1989), NEN (North East 

Network, 1995), Azad foundation (2008, Delhi, Jaipur, Kolkata ), MAKAAM (Mahila Kisan 

Adhikaar Manch for female farmers rights). According to International Food Policy Research 

Institute (IFPRI), the women empowerment in agriculture sector is an effort to identify ways to 

overcome those obstacles and constraints. Equal opportunity for all women is something that 

would only happen the day we stop considering Women ‘Something Else’ as compared to men 

in the context of women’s social and economic development in India.  

Keywords: Empowerment, Economic participation, Equality 
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      Path analysis was studied using 31 diverse okra genotypes along with two checks i.e, Pusa 

Sawani and Pusa A-4. The experiment was laid out in Randomized Complete Block Design 

(RCBD) and observations were recorded on thirteen quantitative morphological traits on yield 

per plant in okra during Rainy season, 2017-18. Among the characters studied, days to 50% 

flowering, number of fruits per plant and average fruit weight has direct positive effect on fruit 

yield per plant at both phenotypic as well as genotypic levels. At phenotypic level, number of 

fruits per plant (0.792) exhibited maximum positive direct effect on fruit yield per plant followed 

by average weight of fruit (0.375), days to 50% flowering (0.275) and number of nodes per plant 

(0.173). Whereas, at genotypic level number of fruits per plant (0.678) followed by number of 

primary branches (0.259), days to 50% flowering (0.102) and plant height (0.013) exhibited 

utmost positive direct effect on fruit yield per plant. However, the negative direct effect was 

observed for percent disease incidence of YVMV at both phenotypic and genotypic levels. Some 

characters like plant height, number of nodes and number of fruits per plant showed positive 

indirect effect on fruit yield per plant via days to first flowering at phenotypic level, moreover, at 

genotypic level plant height, number of primary branches, number of nodes and fruit length 

showed positive indirect effect on fruit yield via number of fruits per plant. 

Keywords: Okra, path analysis, characters, yield, YVMV. 
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Horticulture is one of the biggest growing sectors of agriculture. The horticulture crops 

have potential of providing more employment and income from unit area than field crops. 

Women play a significant role in horticultural operations such as nursery raising, planting, 

weeding, harvesting and seeds storage, whereas men mainly take care of marketing aspects. Thus 

the role of women are conned to major field operations. Horticulture is one of the largest sectors 

of agriculture in India. The contribution of horticulture sector to total annual agricultural output 

has increased from 29.2 percent in 2011 -12 to 33.3 percent in 2015-16. Women play an active 

role in various production and postproduction activities of horticultural crops. The number of 

women engaged in agriculture has increased continuously in the past two - three decades due to 

various factors such as migration of men to urban areas, increase in the demand of labour force 

in construction and other sectors. The data on the women involved in horticulture sector are 

scanty however the involvement of women in various operations of cultivation and post harvest 

handling and storage is very high. Horticultural crops are different from field crops in respect of 

their cultivation practices. Majority of fruits, vegetables, ornamental and plantation crops are not 

directly seeded. They are raised through seedling production in nursery beds and thereafter 

planting in the main fields. The seed cleaning, preparation of seed and sowing in the field is done 

by the women irrespective of the crops. Their participation in these activities is more than 80 per 

cent. The involvement of women in land preparation activities such as stubble collection, manure 

application and cleaning of field in nursery and field is more than 60 per cent .The participation 

of women in transplanting of vegetables is more than 80 per cent. Women workers are 

exclusively involved in harvesting of the fruits, vegetables, flower and spices. Harvesting of 

vegetables pea, chillies, okra, tomato, brinjal, potato, onion, spices is mainly done by women 

workers. After harvesting of produce its cleaning, curing, grading and other various operations 

are also performed by women labourers. Majority of cleaning and grading of vegetables and 

spices at farmer’s level and at trader level is done by women .The participation of women in 
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cultivation of horticultural crops is influenced by several factors such as caste, region, social 

factors, social status of the family, size of the land owned by the family. The participation of 

women in horticultural revealed that there are several issues in production and post harvest 

handling of horticultural crops. Traditionally women are expected to perform farm operations, 

which involve manual, repetitive tasks which do not require more physical strength but involve 

lot of drudgery. Women lack access to skills, trainings and information. Usually women are 

discriminated in designing and testing technologies. The equipments are not designed to suit 

women. The technological requirement of the women is different form men. The studies revealed 

that women preferred low cost locally available measures over advance and costly technologies. 

Women get displaced from traditional employment opportunities when technology is introduced 

and men take over the task. The introduction of graders in onion, potato and citrus at various 

grading units are slowing replacing women. Women get lesser wages than the men and their 

access to resources such as land, tools, market and credit is limited. The patterns on gender roles 

in horticulture show that Women’s labor participation in horticulture increases with poverty. 

Female family labor is higher in vegetable cultivation than fruit cultivation. Female family labor 

is higher post harvest operations than field activities there is gender difference in selection of 

crop and varieties of horticulture crops among men and women. But the fact is that women are 

playing very important role in production of both types of the crops. As horticultural crops are 

gaining importance owing to their commercial, nutritional and export potential, the role of 

women is likely to be change and more and more issues are expected to emerge. Efforts are 

needed to alter the role of women from hired labour or subsidiary role to entrepreneur, which can 

lead to health and prosperous farming community. 

Keywords: Horticulture, Empowering, Women 
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Global warming and climate change is one of the greatest concerns of mankind in 21st 

century. The established commercial varieties of Horticultural crops will perform poorly in an 

unpredictable manner due to aberration of climate. The best responses for every plant either for 

vegetative growth or for its reproductive potentials are obtained in the cardinal temperature 

ranges, which includes minimum, maximum and optimum. The adverse effect of temperature on 

fruit plants occurs when it crosses its limits. These effects are either due to direct injuries or due 

the reduced activity of enzymes and disturbed metabolic processes. Due to high temperature, 

physiological disorder of horticultural crops will be more pronounced, for instance, Spongy 

tissue of mango, fruit cracking of Litchi, flower and fruit abscission in solanaceous fruit 

vegetables, melting of ice cap in the Himalayan regions will reduce chilling effect required for 

the flowering in Apple, Saffron, Rhododendron, Orchid, etc. Air pollution also significantly 

decreased the yield of several horticultural crops and increases the intensity of certain 

physiological disorders like black tip of mango. Hence there is a need to protect these valuable 

crops for sustainability against the climate change scenario. Minimizing the effect of climate 

changes and greater use of greenhouse technology are some of the solutions to sustain the 

productivity and modification of present horticultural practices. Developing horticultural crops 

tolerant to high temperature, resistant to pests and diseases, short duration and producing good 

yields under stress conditions, as well as adoption of hi–tech horticulture and judicious 

management of natural resources will be the main strategies to meet this challenge. 

Keyword: Climate, disorder, horticultural crop, resistance, tolerant. 
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  Present study has been conducted through analyzing the available literature. India is a 

republic nation and according to the Indian constitution, every human being has right to equality. 

Yet in many parts of the country we see that there is a lot of discrimination against women. In 

which domestic violence, dowry, rape and human trafficking are prominent due to which India 

has to face social, economic and cultural backwardness. Therefore, to empower India, we have to 

empower women and end these gender inequality spread in the society. To empower women, we 

must first educate them, so that they can prevent discrimination and evils from happening to 

them. The government also trying to solve these problems of women and educate them. In 

parliament also, we have to ensure 33% stake for women so that India convey a powerful 

message of women empowerment with it to the whole world. But we should start women 

empowerment from the village where the backward rural women are educated and they should 

be made aware of the facilities and rights provided by the government. We dream of an India that 

is not only at the forefront but also honors women. Therefore, it can be concluded that condition 

of women empowerment in India is good but it needs to be done better, which can build India a 

strong nation. 

Keywords: Women Empowerment, Gender Inequality. 
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A study was undertaken to analyze the parameters of genetic variability, correlation and 

path coefficient analysis of yield and yield contributing traits in 30 promising chickpea advance 

lines during Rabi season 2018-19 under Randomized Completely Block Design with three 

replications. The data was recorded for days to flower initiation, days to 50% flowering, days to 

pod initiation and days to maturity, plant height , stem height at first fruiting node, number of 

primary branches per plant, number of secondary branches per plant, total number of pods per 

plant, number of effective pods per plant, number of seeds per pod, 100 seed weight, biological 

yield per plant, harvest index and seed yield per plant .The high phenotypic and genotypic 

coefficient of variation was recorded for biological yield, number of effective pods per plant, 

seed yield per plant, total number of pods per plant, stem height at first fruiting node, 100 seed 

weight, number of primary branches per plant and number of secondary branches per plant. High 

heritability coupled with high genetic advance as percentage of mean was recorded for biological 

yield per plant followed by number of effective pods per plant, total number of pods per plant, 

100 seed weight, seed yield per plant, stem height at first fruiting node, number of primary 

branches per plant and number of secondary branches per plant. Such results indicated 

predominance of additive gene action. On the basis of correlation and path studies of the present 

investigation, most important traits identified among the promising genotype of chickpea were 

days to flower initiation, plant height, number of seeds per pod and biological yield per plant. 

Keywords: Chickpea, Genotypic coefficient of variation, Phenotypic coefficient of variation, 

Heritability, Genetic Advance, Correlation and Path analysis  
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The food legume crops play a crucial role in terms of food and nutritional security and 

are an important pillar of sustainable food production globally. Food legume crops are important 

components of cropping systems and provide an opportunity to produce diversified food 

products for human consumption. Inclusion of these crops into agricultural production systems 

increases the profitability of cropping systems globally. Their role will be more predominant in 

the years to come under climate change due to changes in planting environments, increased 

levels of abiotic stresses, increased demand on these crops in consumption, etc. The present level 

of productivity of these crops is low because of greater susceptibility to biotic and abiotic 

stresses, they are cultivated on marginal lands under poor environments, low inputs are often 

applied to them by farming communities during the cropping season, they have indeterminate 

growth habit and poor genetic yield potential in comparison to cereals, there is often non-

adoption of integrated crop production and management technologies by the legume growers. 

Thus a big challenge is visible to increase the productivity of these crops in future particularly 

when changing climates are overlain on their production areas. So there is a big question in front 

of policy makers, administrators, scientists, traders and farmers with respect to how to increase 

the productivity of these crops to meet the future demand for legumes. Therefore, it will be more 

appropriate to adopt the simplest improved approaches which can be implemented in many 

countries by the farming communities without much deviation in the existing cropping system to 

mitigate the climatic changes. After proper scientific analysis of different options and approaches 

discussed in this chapter it was concluded that integrated crop production and management 

technologies can be adopted in the future by farming communities globally. Thus it is being 

recommended that integrated management in legume crops production system should be 

introduced at a global level to sustain the international legumes production and demand in years 

to come. 

Keywords: Integrated, Management, Technology 
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A field study was conducted at research farm of School of Agriculture, Lovely 

Professional University, Punjab during Kharif (2016-17).  Maize is the ‘Queen of cereals’ due to 

its higher yield potential. Thus to meet that potential, field study was conducted with some 

objectives like -  to evaluate the best planting method for the maize and to get the best 

combination of the nutrient under different planting methods. Nitrogen was applied through 

various sources, to attain the maximum yield. Crop was sown with two methods; (a) Flatbed 

method (b) Ridge and furrow method. Treatments were replicate thrice. The Design used for the 

study was Split Plot Design. Treatments required more precision (nitrogen levels) were kept 

under the sub plots and with lesser precision (Planting methods) were under main plots. Maize 

hybrid P3396, Dupont Pioneer India - PHI Seeds Private Limited was taken as test crop. 

Treatments were 0 % recommended dose of nitrogen (no application of nitrogen), 100 % 

recommended dose of nitrogen i.e. 150 Kg N ha-1, 50% recommended dose of nitrogen (from 

urea) + remaining from FYM, 50% recommended dose of nitrogen + remaining from 

Azospirillum, 50% recommended dose of nitrogen + remaining from Vermicompost, 50% 

recommended dose of nitrogen + remaining from combination of farm yard manure, 

Azospirillum and vermicompost. Stem girth of plants was influenced by the planting method, 

which was superior in ridge and furrow method as compare to the flatbed method. The maximum 

stem girth of 8.67 cm, at 30 Days after sowing under ridge and furrow method with the 

application of 100 % recommended dose of nitrogen through urea, whereas integral application 

of nitrogen through all the sources gives maximum cob length of 24.71 cm under ridge and 

furrow planting method, which was 28.71 % higher over control. Integral application of nitrogen 

shows significant influence on grain yield, with maximum grain yield of 6216 kg ha-1 which was 

52.27 % higher than the control of ridges and furrow method and 59.38 % higher than the control 

of flatbed method. Ridge and furrow method was superior in almost all the aspects as compare to 

the flat bed method of sowing.  

Keywords: Recommended dose of Nitrogen, Azospirillum, Vermicompost   
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Bundelkhand is part of the central India, the region, spread across 13 districts in the 

States of Uttar Pradesh and Madhya Pradesh. Both the region is developed distinct feudal in 

nature of economic holdings, social prestige and leadership seen even today, the region 

dominated by feudal relation to control the economic and social control. Socially, the region is 

diverse with a large Scheduled Caste (SC) population, a number of Scheduled Tribes (ST), and a 

large backward community; with the upper caste dominating through power, assets holdings and 

leadership. Just as it falls on the geographical periphery of Uttar Pradesh and Madhya Pradesh, it 

also falls on the social periphery of movements and changes towards bringing an equitable and 

discrimination free society which is dominated by upper castes of Scheduled Castes (SC) and 

Scheduled Tribes (TC), of men over women, of other weaker sections, domination of landlords 

over smaller land holders and labour, domination of owners of capital over owners of labour, of 

proprietors of productive natural resources over those who labour in it, are distinct realities of 

this region. These issues are more pronounced in this region than in other regions of India.  The 

Bundelkhand region of Uttar Pradesh is comprises seven district i. e. Banda, Chitrkoot, Hmirpur, 

Mahoba, Jaluan, Jhansi and Lalitpur comes under two divisions i.e. Chitrakoot, and Jhasi. The 

Bundelkhand region has rich in mineral resources and vegetation, but it is affected by vagaries 

nature of monsoon and anthropogenic factors like limited education, low income, low 

employment, leaving of standard, high migration rate low productivity and low human 

development achievement, with limited access to good quality health services are basic constant 

in the region. Moreover, 71 percent of population of UP Bundelkhand directly and indirectly 

agriculture and allied sector, thus the agriculture industries facing the multiple challenge such as 

periodic drought, fragmented landholdings, feudalistic mind-sets, decline in water available for 

irrigation, low investment and low technological inputs in agriculture etc. The poverty levels 

were high in 2004-05 (61st NSS round) at 44.7 percent rural poor and 48.2 percent urban poor, 

compared to UP’s average of 42.7 percent and 34.1 percent, respectively. The present study 

focused on the improvement of social economic status of rural population specially in 

Bundrlkhand region and thier relative issues.  



153 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

 Agriculture Development Demonstration of salt tolerant variety GGV-05-01 in Paddy 
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*Email:radhauasr_2011@rediffmail.com 
 

Rice is the primary staple food for more than two billion people in Asia, the world’s most 

densely populated region, and for hundreds of millions of people in Africa and Latin America. In 

agriculture the major loss in production accounts mainly due to biotic/abiotic stresses, these 

stresses hinder the cropping system affecting crop production. Salinity is one of the most critical 

constraints which obstruct production in many areas around the world. The value of electrical 

conductivity measures more than 4 dS/m (at 25°C) in saturated soil extracts of saline soil. The 

productivity of crops get severely affected due to deprived soil conditions like lower organic 

matter and variable salinity. Salinity hampers the production of crops cultivated in such areas 

due to its poor soil properties and salt toxicity. Farmers of salt affected areas cultivate released 

and traditional saline tolerant paddy cultivars. The only solution for the farmers of saline area is 

to grow salt tolerant varieties.  To address this the Demonstration was  conducted by KVK, 

Koppal during   kharif-2018  in a village of Koppal District. All 10 Front line demonstrations of 

paddy   crop were carried out on an area of 4 ha  by the active participation of  farmers with the 

objective to demonstrate the salt tolerant variety GGV-05-01  in Paddy  to increase the 

productivity in saline soils. The yield and yield related parameters were recorded. Economic 

parameters like Net returns and B:C ratio were also calculated.  

The results of demonstrations showed that farmers could  increase the  paddy 

productivity  by switching over  to salt tolerant  variety. It was observed that the paddy  variety  

GGV-05-01 recorded the  higher grain yield (86.27q/ha)   with a duration of 135 days when 

compared to the  BPT -5204 paddy variety  with a grain yield (76.70 q/ha) and with a duration of 

150 days.   The increase in the demonstration yield  over farmers  practices was  9.62 percent. 

Paddy  variety  GGV-05-01  have recorded higher gross returns (Rs.168227/ ha),  net returns 

(Rs. Rs.109912/ ha)  and B:C ratio (2.89)  as compared to BPT-5204 variety  (Rs. 149565/ha, Rs. 

86820/ha and 2.38, respectively.)  

The increment in yield of  paddy  variety  GGV-05-01 under FLD was due to tolerance to 

the salinity up to  8.5 dS/m and   less incidence of  BPH compared to check variety.  The changes 
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will encourage  the  adoption of salt tolerant  variety  to increase the productivity of  Paddy  in 

salinity affected area. 

Keywords: Economics, Paddy, Grain yield, GGV-05-01 
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At present the population of our country is more than 1.25 billion and to feed this 

population is a great challenge for agriculturalist of India. Intensive use of agrochemicals 

including pesticides has disturbed our natural ecosystem. It has negatively affected the beneficial 

insect population and increased the crop production costs manifold.  The biological control, 

known environmentally friendly agricultural pest control method, is considered among the most 

promising applications for sustainable agriculture. Biological control is defined broadly as the 

"use of natural or modified organisms, genes, or gene products to reduce the effects of pests and 

diseases." It is an economical, reliable and environmentally friendly pest management method by 

using living organisms to reduce pest populations. At the same time, the adverse effect on the 

environment is minimized by reducing the dependence on synthetic pesticides. Biological control 

can also be considered as a tool for achieving sustainable pest management because it is seen that 

this is the most sustainable, cheapest and most environmentally safe pest control system to 

provide additional benefits for the breeders and consumers compared to the chemical control. As 

a result, social, economical and environmental sustainability is closely linked to biological 

control in sustainable agriculture. For this purpose, it should be improved policies related 

recommendations on how to increase the adoption of this environmentally sensitive technology 

in general and great support to organic agriculture in particular. 

Keywords: Biological control, Sustainable agriculture, Environmentally friendly pest 

management 
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The experiment was conducted during  rabi  season 2018-19 at the Horticulture Research 

Farm of the department of (Horticulture), College of Agriculture Tikamgarh (M.P.) India 

research composed of response of cabbage cv. Selection- 51 to foliar application of PGRs 

namely GA3 and NAA with different concentrations. The best plant growth regulator treatments 

for growth and yield characters of cabbage was GA3 120 ppm foliar spray at 30 days after 

transplanting (DAT) followed by NAA 100 ppm foliar spray at 30 DAT. 
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India is second largest producer of horticultural crops and hold first position in many 

horticultural crops. The total horticultural production in India is 287 million tones.  Postharvest 

losses range from 30 to 80%, depending on a crop. Lack of postharvest management skills and 

technology such as temperature control to maintain the cold chain, value addition, and packaging 

have caused several economic and food security setbacks among them are high levels of poverty, 

hidden hunger and malnutrition. India has made significant progress on production and post 

harvest management of fresh horticultural crops. Many post harvest technologies have been used 

to increase shelf life of horticultural produces but most of them are hazardous to human health. 

Thus, hazardous free green post harvest technologies are paramount required at present context, 

which can enhance the shelf life of produces and retains nutritive values till consumption. Bio 

based and other post harvest technologies have been developed to reduce losses and enhance 

shelf life of fresh produces. Heat treatment, low temperature treatment (refrigeration and 

freezing), Sanitizing chemicals like chlorine (hypochlorites, chlorine dioxide), ozonation, 

hydrogen peroxide, trisodium phosphate, organic acids (acetic, lactic, citric and tartaric acid), 

electrolyzed water and calcium based solutions are being used long ago. In addition to these, 

edible coating wax, essential oils, 1-methylcyclopropene, Nitric oxide, ethyl alcohol, 

polyamines, calcium application, salicylic acid and methyl jasmonate are recently being used. 

Ozone is the best natural bactericide which is being used in post harvest technology. Bio control 

treatments are being focused on improving the efficacy of the antagonist. 

Keyword: Climate, disorder, horticultural crop, resistance, tolerant. 
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Agriculture sector employs 70 to 80% of all economically active women in India; they 

comprise 45% of the self-employed farmers. In spite of their large contribution women continue 

to remain invisible in the rural economy of India. The country has witnessed massive agricultural 

distress during the past couple of years. Farmers from major agriculture dependent states have 

come on streets to protest against the low price for farm produce and demanding loan waiver. 

Major participants of these protests were women farmers and their unattended demands. Limited 

access to resources, illiteracy and land allocation for farming and recognition is consistently 

adding trouble for women farmers. The vicious cycle of debt, crop failure and poverty often 

force them to take their own lives. The agony of the women farmers needs to be heard both at the 

policy and implementation level. In order to make women farmers capable, access to information 

on advanced agricultural practices is needed. Women bear the burden of getting paid with low 

wages compared to men. Policy emphasis must be to recognise the work of female farmers and 

grant equal pay to them. Lack of land rights is one of the crippling issues for women farmers. 

There is an urgent need to change the inheritance practices and give land rights to daughters as 

well. Further, to increase efficiency and promote sustainable agricultural practices, skill 

development training needs to be delivered to women farmers. Skill development programs will 

train women farmers in areas of field operations, organic farming etc. Technological 

advancements in designing tools can play an important role in making farm equipment easy to 

use for women. Majority of women in the rural sector are involved in animal husbandry, hence 

imparting veterinary knowledge to women can result in better results. Self-help groups have been 

playing a crucial role in improving the status of women in rural villages. Such self-help groups 

can help women farmers by providing financial support in terms of loans and promote best 

agricultural practices through training. Fair support price has been the major demand of farmers 

all over the country. In order to provide a fair price and direct market linkages, Mahila Kisan 

mandis should be promoted for women farmers where they can sell their produce without any 

hassle. 

mailto:vermasant@gmail.com
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Role of Agroforestry in Food and Nutritional Security 
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Production of cereals in India is sufficient to feed the todays human population. 

However, consumption pattern of people is changing gradually.  Due to such changes, demand 

for fruits, vegetables, dairy, meat, poultry, and fisheries has been increased in last few decades. 

Crop diversification is essential for bridge the gap between demand and available stock of fruits, 

vegetables, dairy, meat, poultry, and fisheries products. While, the changing climatic conditions, 

increasing human population and developmental activities, average land holding per person was 

decreased from 1.23 ha (2005-06) to 1.08 ha (2015-16). These factors impact on production of 

nutritional food. Agroforestry has potential to grow all the food crops sustainably on same piece 

of land. In the country, about 17.45 - 25.32 million ha area is under agroforestry. This is a 

sustainable land use system, and it helps to improve soil health by restricting soil erosion, adding 

organic matter, nutrients etc. to the soil. Agroforestry can also be practiced in degraded lands. As 

per the National Remote Sensing Centre (2019), 557665.51 km2 area of the country was recorded 

under degraded land. Practicing agroforestry also helps to biomass production and carbon 

sequestration. Such processes increased potential of nation to tackle the climate change problem. 

Agri-horticulture, silvi-pasture, fish production with agroforestry, home garden (badi system) 

etc. are some agroforestry systems has potential in food and nutritional security. 

Keywords: Agroforestry systems, Degraded land, Home gardens, Land holding, Food and 

nutritional security.   
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There are number of aspects that are necessary to bring about development of rural 

communities. It includes, education, employment opportunities, agriculture, farming practices, 

administrative, health care, and medical conditions. Main purpose is to bring about development 

of various areas that would render an effective contribution in making the lives of the individuals 

productive. Rural development programmes that have been started in the five year plans there is 

number of programmes put in the practices like, some important employment- oriented 

integrated approach to rural area are-TRYSEM, NREP, JRY, SFAC, SGSY, DWCRA,IRDP, like 

wise MGNREGA is considered as “silver Bullet” for eradicating rural poverty and employment. 

It’s considered as the largest anti-poverty programmes in the world. Some important target area 

apporaoch are  Tribal area development programme, Hill area development programme DPAP, 

DDP, CADP etc. These programmes were fairly successful in terms of implementation. it 

provides an alternative sources of livelihood which will have an impact on reducing migration, 

restricting child labour, alleviating poverty and making village self sustaining though productive 

assests creation such as road construction, cleaning up to water tanks, soil and water 

conservation work etc. 

Keywords: Rural Development, Programmes, Employment generation 
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The rice-wheat cropping system of the Indo-Gangetic Plains (IGP) is practiced on 

approximately 10.3 million ha in India (Timsina and Connor, 2001). Department of Agriculture, 

Government of Bihar(2019) Zero tillage method have been advocated as solutions for 

sustainably enhancing productive and profitability. A three-year field study was conducted in 

Bihar, identifying TCE (Tillage and crop establishment) methods for rice-wheat systems that are 

high yielding less resources -intensive and more profitable. Few systematic comparisons of these 

methods are reported. 1)puddled transplanted rice(PTR) followed by zero tillage 

wheat(ZTW).2)Machine transplanted rice in non-puddled soil (MTR) followed by ZTW.3)The 

system of rice intensification (SRI) followed by system of wheat intensification (SWI).4)Dry 

seeded rice (DSR) followed by ZTW.DSR yield was 11–17% lower than that of other methods. 

Rice-wheat system in the IGP by alleviating system constraints by allowing earlier wheat 

planting helping control the weed Phalaris minor, reducing production costs and saving water. 

DSR had more weeds than puddled transplanted rice in 1st year but, similar and less weeds in 

2nd & 3rd years. The rice-wheat system level yields were similar under different TCE methods 

in 2013-14 and 2014-15, but in 2015-16, the system level yields decreased in the following 

order: MTR fb ZTW (12.2 t ha−1) > DSR fb ZTW = SRI fb SWI (11.0 t ha) > PTR fb CTW 

(10.6 t ha−1). The system level yield of PTR fb ZTW was not different from those of SRI fb SWI 

and PTR fb CTW in ZT the system level yield was 8.5 %, 12.6 %, and 2.9 % higher when the 

rice in years 2013-14 and 2014-15. zero tillage leads to higher farm profitability of rice-wheat 

systems. ZT wheat after rice generates substantial benefits at the farm level (7342.17INR ha−1) 

through the combination of a ‘yield effect’ (a 5–7% yield increase, particularly due to more 

timely planting of wheat) and a ‘cost savings effect’ (3934INR ha−1, particularly tillage 

savings). 

mailto:id-mandal.sarita1311@gmail.com
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Global rise in temperature oozing out of increase in level of green house gases in the 

atmosphere has already started trembling the backbone of Indian economy i.e. agriculture, 

thereby threatening the food securities policies of the nation. Submergence of coastal areas and 

flood plains, disruption of habitat, erratic rainfall distribution, dry spells and other natural 

catastrophes not only affects agriculture but also contributes to huge global economic losses in 

term of several hundred billion US dollars each year. Heat stress affecting physiological 

processes likely to decrease productivity of most crops by 10%-40% by 2100. Agroforestry an 

emerging and promising landuse system, ensuring several socio-economic and environmental 

benefits, has a double potential to address climate change issues. By adding organic matter in the 

form of dead roots and leaf litter continuously, it improves the physico-chemical properties of 

the soil. It has other roles like soil conservation, filtration of water, nutrient cycling and pumping 

etc which indirectly helps in increasing the productivity of the agriculture crops in the changing 

scenarios. Micro-climate or the moderating climate offered by the agroforestry is one of the best 

and the cheapest alternatives to increase the adaptation of the crop and livestock to heat stress 

under climate change. Multiple and diversified yield from agroforestry has a tremendous 

potential to act as an insurance against crop failures during harsh climatic conditions. 

Conservation, sustainability, giving large importance to trees and carbon sequestration, fits 

agroforestry into the Climate Smart Agriculture concept of FAO. So Agroforestry is truly an 

inevitable potential and more resilient than mono-cropping in mitigating climate change.  

Keywords: Agroforestry, Carbon Sequestration, Climate Change and Climate Smart Agriculture 
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Spodoptera litura is a serious polyphagous pest distributed throughout the tropical and 

subtropical regions of the world including India, Japan, China and South East Asia. It causes 

damage to more than 150 species of host plants of which 40 species are known from India. 

Spodoptera litura has been reported as an increasingly important pest causing heavy yield loss 

throughout India .Since it is a major polyphagous pest on soybean, cotton, groundnut, chilly, 

tobacco, castor and pulses. The use of synthetic organic insecticides in crop pest control 

programs around the world has resulted in damage to the environment, pest resurgence, pest 

resistance to insecticides and lethal effects on non-target organisms. Moreover, majority of the 

strains of Spodoptera litura becomes resistant to many commonly used insecticides, particularly 

pyrethroids and carbamates, resulting in failure of effective controls. Hence, it is difficult to 

manage this pest with synthetic insecticides. The absence of resistance to Spodoptera litura in 

host plants and the lack of adequate control measures make it difficult to manage this pest in the 

fields. In order to search an environmentally safe alternative, scientists considered the plant 

products (bio-pesticides) in the place of synthetic insecticides. Azadirachtin, an environmentally 

safe botanical pesticide, has been used as an antifeedant and pest growth regulator in integrated 

pest management .NSKE 5% and Neem oil 5% were found significantly effective in reducing the 

feeding activity of Spodoptera litura. 
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Climate change is rapidly emerging as a global critical development issue affecting many 

sectors in the world and is considered to be one of the most serious threats to sustainable 

development. In India, according to IMD data released by the statistics ministry, average 

temperatures have increased by 0.6 degrees Celsius (°C) between 1901-10 and 2009-18. For 

instance, the World Bank estimates that, if climate change continues unhindered, then average 

temperatures in India could reach as high as 29.1°C by the end of the century (up from 25.1°C 

currently). Climatic changes and increasing climatic variability are likely to aggravate the 

problems of future food security by exerting pressure on agriculture. Countries like India are 

more vulnerable in view of the high population depending on agriculture, excessive pressure on 

natural resources and poor coping mechanisms. Since agriculture makes up roughly 16 per cent 

of India’s GDP, a 4.5 to 9% negative impact on production implies a cost of climate change to be 

roughly up to 1.5 per cent of GDP per year. Adapting to climate change requires taking the right 

measures to reduce the negative effects of climate change by making the appropriate adjustments 

and changes. There is need to be identify district or agro-climatic regions vulnerable to climate 

change and identify suitable adaptation practices to be followed in order to sustain the 

productivity of these regions to some extent. Planned adaptation is essential to increase the 

resilience of agricultural production to climate change. Management practices that increase 

agricultural production under adverse climatic conditions tend to support climate change 

adaptation because they increase resilience and reduce yield variability under variable climate 

and extreme events. The potential adaptation strategies are: developing cultivars tolerant to heat 

and salinity stress and resistant to flood and drought, modifying crop management practices, 

improving water management, adopting new farm techniques such as resource conserving 

technologies (RCTs), crop diversification, improving pest management, better weather 

forecasting and crop insurance and harnessing the indigenous technical knowledge of farmers. 

Adaptation measures to mitigate the potential impact of climate change may include favourable 
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changes in sowing dates and genotype selection. For instance, enhancement of sowing days in 

late-sown cultivars resulted in higher yields under a modified climate. Enhance the resilience of 

Indian agriculture covering crops, and fisheries to climatic variability and climate change 

through development and application of improved production and risk management 

technologies; to demonstrate site specific technology packages on farmers’ fields for adapting to 

current climate risks; and to enhance the capacity building of scientists and other stakeholders in 

climate resilient agricultural research and its application. 

Keywords: Climate Resilient Agricultural, Climatic Variability, Vulnerability, Mitigation. 
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       Determination of genetic diversity is important for plant breeding which leads to the 

production of suitable varieties for different agro ecological conditions of the country as well as 

major soybean growing states. Accordingly, forty six genotypes of soybean were studied at Seed 

Breeding Farm, JNKVV Jabalpur (M.P) to identify the diverse genotypes for use in hybridization 

through genetic diversity analysis by Mahalanobis’s D2 statistics and Principal Component 

Analysis. Forty six genotypes of soybean were grouped into nine clusters. The Cluster I, III and 

II were polygenotypic and remaining six clusters were monogenotypic. Cluster I was the largest 

cluster exhibiting 33 genotypes. Maximum inter cluster D2 values were found between cluster II 

vs. V (D2 = 550.78), followed by cluster V vs. IX (D2= 508.12), cluster V vs. VI (D2= 504.94), 

cluster III vs. V (D2=454.47) whereas least inter cluster divergence was observed between 

genotypes of cluster VI vs. V (D2 = 57.93). Maximum intra cluster was exhibited by Cluster III 

(D2 =75.93) followed by cluster I (D2 = 67.89) and cluster II (D2 =18.96). Highest percentage 

contribution towards genetic divergence was recorded by 100 seed weight followed by harvest 

index, number of seeds per pod, number of pod clusters per plant, number of pods per plant, seed 

yield per plant. Principal component analysis results revealed that the first 4 principal 

components accounted for 75.11% of the total variation. The PC1 had the highest variability 

(28.902 %) dominated by number of pods per plant, number of seeds per plant, biological yield 

per plant, harvest index and seed yield per plant. The second principal component exhibited 

21.95 % of total variation through number of seeds per pod, 100 seed weight, harvest index, PC3 

explained an additional 15.26 % of the total variation dominated by highly days to flower 

initiation, days to 50% flowering and days to maturity while the PC4 explained an additional 9.0 

% of the total variation where only number of primary branches per plant and number of seeds 

per pod showed positive relation signifying its importance in divergence. On account of observed 

results for the traits under study some selected potential genotypes of soybean were JS 20-34, JS 

21-73, EC 383165, JSM 283, JSM 230, JS 13-01, HARDEE, YOUNG and Cat 142. Based on the 

cluster and principal component analysis, the wide diversity among studied genotypes were 

found and thus their direct use as parents in hybridization programs can be undertaken. 

Keywords: Soybean, D², Genetic Diversity, Principal Component Analysis. 
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Climate Resilient Agriculture for A Better Future  

Smita Sinha, Shivani Ranjan, Shagufta Yasmeen, Sarita ,Supriya Kumari  
Department of Soil Science and Agricultural Chemistry  

Bihar Agricultural University , Sabour ,Bhagalpur-813210, India  
 

As climate is changing rapidly , our existing problems are intensifying and  new risks are 

in creation. This situation is getting worse day by day  for developing countries , like India , as 

they are facing  problems like poverty, overpopulation, dependency on rainfed agriculture , 

untimely supply of  seeds and fertilizers , dominant middlemen, limited access to capital and 

technology . In this case , the Climate Resilient Agriculture techniques can be used as a life 

saving tool for dealing with climate changing problems . Crop diversification and intensification,  

integrated farming system models, rainwater harvesting , checking of dams, use of zero tillage , 

community paddy nursery,  community tanks or ponds, growing of drought, insect - pest, disease 

tolerant varieties ,  improved cropping methods for enhancing productivity and water use 

efficiency,  crop residue incorporation, use of soil health card for maintaining soil health and 

fertility ,small farm mechanization are some of the measures that can be adopted to deal with the 

changing climatic conditions. This paper reviews about the Climate Resilient Agriculture 

techniques which can be commonly adapted by the farmers. 
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The Role of Govt. and Non-governmental Organization in the improvement of agricultural 

employment 

Sneha Pandey 

Department of Agricultural Economics, IGKV, Raipur 492012 , INDIA 
Email: realsneha03@gmail.com 

 

Agricultural development is a must for the economic development of a country. Even 

developed countries lay emphasis on agricultural development. According to Muir, “Agricultural 

progress is essential to provide food for growing non-agricultural labour force, raw materials for 

industrial production and saving and tax revenue to support development of the rest of the 

economy, to earn foreign exchange and to provide a growing market for domestic 

manufactures.” India is a land of villages and the Government of India has been implementing 

numerous rural development programmes for the upliftment of rural Communities. Non-

government organizations with their advantage of non- rigid, locality specific, felt need based, 

beneficiary oriented and committed nature of service have established multitude of roles which 

can effect rural development. A number of NGOs have been playing a vital role in rural 

community development, besides government interventions. Realizing that the government alone 

was not able to meet the challenges of the massive enormous tasks in the process of rural 

development, the non-profit, voluntary and non-governmental organizations had to be involved 

in different phases and activities at the global, regional and local levels. Thus, in later phases, 

both the GOs and NGOs have been actively involved in transforming the lives of the rural poor. 

No doubt, NGOs have been constantly working day-in and day-out to solve various problems 

concerning children, women, senior citizens, environment etc. The NGO sector effectively works 

towards uplifting the socio-economic status of the poor. However, for a significant impact in the 

present era of liberalization and globalization wherein market forces adopt a key role, it becomes 

essential for the NGO sector to take a lead in helping poor fight the challenges posed by the 

system.  

Keywords: agriculture, government, NGO, rural development, working. 
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Study on variability, heritability and correlation in garden pea (Pisum sativum var. 
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 The present investigation entitled “Study on variability, heritability and correlation in 

garden pea (Pisum sativum var. Hortense L.)” was carried out during Rabi season, 2018-19 at 

Bahadari Farm, College of Horticulture, Mandsaur (M. P.). The experiment was laid out in 

randomized block design with twenty treatments. These treatments were evaluated under RBD 

design with three replications. Observation were taken on growth attributes like plant height 

(cm), number of primary branch per plant and number of leaves per plant at 30, 45 and 60 DAT 

and number of node of first flowering, phonological attributes like day to first flowering, day of 

50% flowering, day of first picking. Yield parameter like number of pods per plant, pod length 

(cm), average pod weight (g), number of seeds per pod, pod yield (g/plant), pod yield (q/ha), 

shelling percent and at quality parameter total soluble solid (0Brix), protein content (g/100g) and 

sugar content (%) recorded in green pod. 

 The analysis of variance revealed significant differences among the garden pea genotypes 

for all characters under studied. The genotypes of garden pea showed high level to low level 

genotypic coefficient of variation and phenotypic coefficient of variation. Highest genotypic 

coefficient of variation was recorded pod yield per plant followed by pod yield per hectare. 

Moderate genotypic coefficient of variation was found in average pod weight (g), non reducing 

sugar, total sugar, T.S.S. and number of node of first flowering. Number of seeds per pod, 

number of pods per plant, protein content, days to 50 % flowering, pod length (cm), number of 

leaves per plant, days to first flower appearance, shelling percent, Plant height, number of 

primary branch per plant, days to first picking and reducing sugar were recorded lowest 

genotypic coefficient of variation. Highest phenotypic coefficient of variation was recorded pod 

yield per plant and pod yield per hectare. Moderate phenotypic coefficient of variation was found 

in average pod weight (g), non reducing sugar, total sugar, T.S.S. and number of node of first 

flowering. Lowest phenotypic coefficient of variation indicated in number of seeds per pod, 

protein content, number of leaves per plant, number of pods per plant, days to 50 % flowering, 
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pod length (cm), reducing sugar, shelling percent, day to first flower appearance, Plant height, 

number of primary branch per plant and day to first picking. High heritability coupled with high 

genetic advanced as percent of mean was observed for Plant height, number of primary branch, 

number of leaves. Moderate heritability was found in number of node of first flowering, shelling 

percent, TSS, total sugar, protein content, plant height, and number of primary branches per 

plant. Number of leaves per plant and reducing sugar showed lowest heritability. Moderate 

genetic advance as per cent of mean was recorded for non reducing sugar, number of node of 

first flowering, TSS, total sugar and number of seeds per pod. Low genetic advance was noted in 

case of number of pods per plant, days to 50% flowering, pod length, protein content, days to 

first flower appearance, shelling percent, number of leaves per plant, plant height, days to first 

picking, number of primary branches per plant and reducing sugar. Genotypic correlation 

coefficient recorded that pod yield per hectare exhibited highly significant and positive 

correlation with pod yield (g/plant), pod yield (q/ha), average pod weight (g), total sugar, T.S.S., 

number of seeds per pod, protein content, number of leaves per plant, number of pods per plant, 

pod length (cm), shelling percent, Plant height, number of primary branch per plant. 
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Analysis of mustard suitability through GIS based Analytical Hierarchy Process for 
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  Land suitability of mustard (Brassica sp.) for sustainable agricultural planning around 

the Kolaghat Thermal Power Plant (KTPP) in the district Purba Medinipur, West Bengal, India, 

has been evaluated by using Geographic information system (GIS) based Analytical Hierarchy 

Process (AHP) model. Pair-wise comparisons among  the influential factors in AHP have shown 

the superiority of the soil chemical properties with the highest relative weight (RW)  of organic 

carbon (0.1676) followed by  soil texture (0.1582) and soil pH (0.1441)  and  flood  (RW 0.0222) 

is least influencing factor for determination of mustard suitability. The Consistency Ratio 

(0.097057) is less than 0.1 which validated the pair-wise matrix. Growing of mustard is suitable 

in 41.68 % of total cultivable land. Moderate suitability of vegetables (58.32 %) is due to 

limitations of climate, soil pH and soil organic carbon.  This evaluation of crop suitability 

increases the cropping intensity (CI) more than 300% under any suitable combination throughout 

the year while at present CI of the study area is only 177.95 %.This evaluated land suitability  

will lead to agricultural and environmental sustainability. 

Keywords: GIS, AHP model, Crop Suitability, Agricultural Sustainability 
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Interaction effect of nitrogen and sulphur on the mineral composition and nutrient uptake 

of Mustard (Brassica juncea L.) 
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The present investigation conducted through a pot experiment  followed by laboratory 

analysis of the soil and plant samples in the Department of Soil Science and Agricultural 

Chemistry, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi (UP). This 

experiment consists of four Nitrogen levels i.e. 0, 50, 100 and 150 kg N ha-1 designated as N1, 

N2, N3 and N4, respectively and three  levels of sulphur 0, 25, and 50 kg S ha-1 indicated as S1, S2,  

and  and S3 respectively. The experiment was analysed using Factorial CRD with three 

replications. The yield and total biomass production increases upto treatment (100 kg N-1+ 25 kg 

S-1) nutrient content was also increases with increasing N level up to 150 kg N ha-1, and with 

sulphur level upto 50 kg S ha-1. But when both the nutrients were provided together maximum 

uptake and nutrient content of N,P,K,S was observed with (100 kg N-1+ 25 kg S-1). Further 

increasing N level i.e. 150 kg N ha-1 along with Sulphur doses have negative effect on seed yield, 

nutrient uptake and nutrient content and other growth factors. Considering the combined effect of 

N and S, the treatment combination N2S3(100 kg N-1+ 25 kg S-1) produced the maximum seed 

yield, along with good nutrient accumulation.   

 Keywords: Fertilizer, Treatment level, Seed and Stover yield,  Siliqua 
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Pulses account for around 20 per cent of the area under food grains and contribute around 

7 per cent of the total food grains production in India. India produces around 25 per cent of 

global pulse production from around 35 per cent of global area and yield of 659 kg per ha. 

Though India is the leading producer of pulses in the world with foremost consumer and largest 

importer, too. There is a wide gap between demand and supply of pulses in India and about 20 

per cent of its total demand is met by imports. Pulses account for 14 per cent of total agricultural 

imports and are second only to edible oils in terms of import penetration in food. This inadequate 

supply of pulses in the country along with accelerating demand is leading to a decline in per 

capita availability of pulses. India ought to become self-sufficient in pulses because of import 

burden of pulses, thin global market and volatile prices in domestic markets. Therefore, the 

production of pulses needs to be increased on sustainable basis to meet the ever-increasing 

domestic requirement and projected production of pulses to the level 27.50 million tonnes by 

2025. A high growth rate and low instability in production are prerequisites for sustainable 

agricultural performance and has serious implications for policy makers. So that, it is important 

to study the growth and instability in pulses production in Uttar Pradesh because Uttar Pradesh is 

fourth largest producer of pulses. 

Keywords: Pulses, demand and supply, growth rate, instability 
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An experiment was carried out with bread wheat genotypes (8 parents + 28 F1s) for yield, 

yield contributing and physiological characters related to heat tolerance in wheat during rabi 

season 2015-16 the Research Farm of Department of Plant Breeding and Genetics, Rajasthan 

College of Agriculture, Udaipur (Rajasthan). The pooled analysis revealed significant differences 

between the environments for all the characters, indicating that environments had significant 

effect on the expression of different characters. The mean squares due to parents and F1 were 

also significant for all the characters, indicating that between parents and between hybrids 

difference was significant and average heterosis was there. Parents vs. hybrids comparison were 

significant for number of effective tillers per plant, spike length, 1000 grain weight, grain yield 

per plant, harvest index, proline content, chlorophyll content, chlorophyll stability index and total 

protein content in grain, indicating presence of overall heterosis for all these characters. Mean 

squares due to genotypes x environments interactions were significant for number of effective 

tillers per plant, grain yield per plant, proline content, chlorophyll content, chlorophyll stability 

index and heat injury, indicating influence of different environments on the expression of 

genotypes. The mean square due to hybrids x environments was significant for number of 

effective tillers per plant, grain yield per plant, proline content, chlorophyll content, chlorophyll 

stability index and heat injury, indicated that hybrids interacted differentially with different 

environments for these characters. The mean squares due to parents x environments was 

significant for flag leaf area, proline content, chlorophyll content and chlorophyll stability index. 

This suggested that parents performed variably in different environments for these characters. 

The mean squares due to parent vs hybrids x environments were significant for flag leaf area, 

proline content, chlorophyll content, chlorophyll stability index and heat injury suggested that 

the average performance of hybrids was different from that of the parents in different 

environments and existence of overall heterosis for these characters. 
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Cluster Front Line Demonstration- An Integrated Approach towards Doubling Income of 

the Tribal Farmers and Sustainability 

Vishal Meshram,
 
R.P. Ahirwar, Pranay Bharti and V.S. Suryawanshi

 

JNKVV, Krishi Vigyan Kendra, Mandla (M.P.) 

The field experiment was carried out as a cluster front line demonstration among 30 ha 

area of pigeonpea variety TJT 501 and 30 ha area of Linseed variety JLS 27. The productivity of 

pulse crops especially pigeonpea and Linseed continues to be quite low due to irregular and late 

onset of monsoon, low fertility of soil, imbalance use of fertilizer in Mandla district last one 

decade. The yield of pigeonpea and Linseed crops can be increased by the demonstrating high 

yielding varieties and scientific management practices at the farmers’ field under the supervision 

of Krishi Vigyan Kendra scientists working in operational area. The importance of varieties and 

scientific management practices delivered through cluster front line demonstration to popularize 

new high yielding pigeonpea and Linseed varieties, a demonstration with scientific management 

practices were conducted at the farmer’s field during the year 2016-17 and 2017-18 and achieved 

the expected yield and sustainability. Average percentage increase in the yield over the local 

check was recorded 84.57 per cent. The demonstrated plot yield is 6.46 q/ha as compare to check 

plot ie. 3.5 q/ha. In case of pigeonpea the percentage of increase in yield is 63.15 per cent over 

local check and demonstrated plot yield is 12.4 q/ha as compare to check plot ie. 7.6 q/ha. 

Keywords: varieties, productivity, operational area, scientific management  
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The effect an understanding of agriculture sector in rural communities. It's regarded as 

the primary occupation of the individuals and both men and women are engaged in this sector to 

sustain their livelihoods. The main objective of agricultural labourers to enhance productivity 

and profitability. In order to achieve this objective, they are making use of scientific, modern and 

innovative methods in the production processes. Which can be use of technology and scientific 

methods, advancements have been taking place in the production methods. 8it's other hand, there 

are small and marginal farmers as well, and who make use of traditional methods enhancingthe 

productivity. The main areas that have been taken into account include significance in growth of 

the agriculture sector, agricultural diversification towards high value commodities and rural area 

development, and measures to improve agricultural productivity and conditions of the farmers 

and agriculture scenario. 

                It should be awareness of society to the challenges of global food security, we 

developed five contrasting global and European scenarios for 2050 and used these to identify 

important issues for future agricultural research. Using a scenario development method known as 

morphological analysis, scenarios were constructed that took economic, political, technical, and 

environmental factors into account. Based on the outcome of this process, six socioeconomic and 

biophysical overarching challenges for future agricultural were formulated and related research 

issues identified. The outcome was compared with research priorities generated in five other 

research programs. 
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This paper awakened the Human Resource study in strategic aimed to understand SHRD 

practices country like India. Needs Make a good thing of giant HR to its best. Human Resource 

Development includes conducting job analyses, planning personnel needs, recruiting the right 

people for the job, orienting and training, providing benefits and incentives, evaluating 

performance, resolving disputes, and communicating with all employees at all levels. It is only 

by understanding the complexities of change that SHRD professionals can be effective in 

organizations. It may be that the characteristic that distinguishes SHRD from training is that 

HRD focuses on the change as well as learning. The strategic roles fictitious by HRD functions 

that offer a latchkey contribution to their organizations- the development of employee expertness 

that is vital to optimal business performance. HRD has been traditionally relied upon to serve in 

roles that are supportive of the strategies chosen to guide organizations. HRD can offer even 

greater strategic value as a key determinant of business strategy. The centrality of information 

technology to business success and the potential for sustainable competitive advantage through 

employee expertness have underscored the increasing strategic value of HRD. HRD has been a 

latchkey enabling force in strategies based on product innovation, quality and cost leadership, 

customized service, and strategies for global relocation based on workforce skills. HRD that 

seeks to deliver employee expertise of genuine strategic value to the organization must adopt a 

systemic perspective of its role. 

. 
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An Evaluation Study Of The Improved Varieties Of Soybean Adopted By The Farmers In 

Sehore District (M.P.) 

Reena Bhawel, K.N.Pathak, Abhilasha Sharma and Dharmendra Patel 

RVSKVV, R.A.K. College Of Agriculture, Sehore, Madhya Pradesh 
 

The improved soybean production involves use of different practices; improved varieties, 

seed rate and fertilizer rate at the recommended level.The study provided the information about 

adoption of improved variety of soybean by farmers, correlates of adoption of improved variety 

of the soybean growers and constraints perceived by them in adoption of improved variety of 

soybean. On the basis of results of the study the appropriate extension strategy may further be 

evolved for enhancing the rate of adoption of improved variety of soybean crop.  

Looking to this fact, the present study was carried out by selecting 130 farmers randomly 

from 10 villages of sehore block of sehore district M.P.The statistical test use for the study were 

mean, percentage and chi square test. 

The study concluded that out of total respondents 48.45 per cent had medium adoption 

level, followed by 33.85 per cent had low and only 17.70  per cent had high adoption level of 

improved variety of soybean.  

It was also concluded that the characteristics namely, education, size of land holding, 

annual income, farming experience, risk orientation, economic motivation, achievement 

motivation, mass media exposure source of information and extension contact had significant 

relationship andage,  size of family and social participation of the farmers did not establish 

significant relationship with their adoption of improved varieties of soybean . 
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The orchids are highly diverse, habitat specific and actively evolving plants, and member 

of  family Orchidaceae  is one  of the  most ecologically and  morphologically  diverse  families  

of flowering  plants.  It  is  the  second  largest family  of  flowering  plants  in  the  world  

known for their beautiful and long-lasting flowers.  The broad diversity in morphology, growth 

form, life history, and habitat mean that the members of  Orchidaceae exhibit various 

physiological properties. Epiphytic orchids are often characterized by succulent leaves with thick 

cell walls, cuticles, and sunken stomata, whereas terrestrial orchids possess rhizomes, corms, or 

tubers. Most orchids have a long juvenile period, slow growth rate, and low photosynthetic 

capacity. They are amenable to variety improvement and have added significantly to the growth 

of international trade in cut flowers and potted plants.  

Orchids are one of the highly commercial crops in floriculture sector and are robustly 

exploited due to the high ornamental and economic value. ICAR-NRC for Orchids, Pakyong, 

Sikkim, India majorly focused on collection, characterization, evaluation, conservation and 

utilization of genetic resources available in the country particularly in north-eastern region and 

developed a National repository of orchids. The orchids are cultivated as a cash crop in several 

countries. Many orchids are valuable herbs, used to cure a variety of fertility and virility related 

problems; their importance in treating nervous, cardiac, rheumatic, dermal, respiratory, and 

digestive disorders is also well documented. In India, the orchids are represented by over 1,300 

species, but their commercial cultivation is still in its infancy due mainly to non-availability of 

proper planting material and cultivation procedures. Progressive loss of orchid diversity due to 

unregulated collection and habitat destruction pressures has been an added constraint. Large 

numbers of orchid germplasm accessions have been conserved in various field gene banks of the 

country. However, the germplasm conserved in different conservatories of the countries is 

underutilized and their use in evolution of new cultivars is rather very slow. 

Keyword : Orchid, Diversity, Conservation, Utilization 
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An experiment was conducted at Bihar Agricultural University, Sabour, Bihar under All 

India Coordinated Research Project on Palms (coconut) to study the influence of different levels 

of fertigation on growth of palm and initiation and flowering and fruiting in coconut in Indo 

Gangatic plain of Bihar. The experiment was laid out in RBD with six treatment and four 

replications. The treatments were 25%, 50%, 75% and 100 % of recommended dose of fertilizers 

as fertigation, 100 % RDF as soil application and no fertilizer application was taken as control. 

Fertilizer was applied in 8 split doses from September to June for continuous four years. The 

fertigation with different doses of fertilizers were found highly significant with respect to plant 

growth parameters of palms in terms of plant height, plant girth and number of functional leaves 

and leaf charters parameters. The maximum plant height of 538.50 cm was recorded with 

application of 100% RDF fertigation which was at par with 75% RDF through fertigation having 

plant height of 531.0 cm. significantly minimum plant height of 378.50 cm was recorded in 

plants without fertigation. Plant under 75 % RDF through fertigation produced maximum 

number of inflorescence (8.1 /plant) which was at par withT5 (100% RDF fertigation). The 

minimum inflorescence was noted in control.  The highest Yield in terms of number of nuts per 

palm was noted with 75% fertigation and it was at par with 100% fertigation. Significantly 

influenced on leaf nutrient status of palms was also observed as the maximum nutrient status in 

N, P and K was recorded in 100% RDF. Effect of winter was more severe in control and 

minimum severity of cold injury was noted in 100% fertigation level.  

Keywords: Coconut, Fertigation, growth, Flowering 
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Breeding for Industrially exploited Chillies: Retrospect and Prospectus 
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Chilli (Capsicum annuum L.) is one of the most vital commercial spice, used as vegetable 

and spice in the world, as green chillies, red ripe, whole dried pod and powder in culinary mainly 

due to the chemical constituents namely capsaicinoids (pungency), capsanthin and capsrubin 

(colours) and oleoresin–is a colourless and odourless liquid. In the recent years, oleoresin is 

gaining prime importance and widely used in medicines, weapon, meat, liquor industries; 

whereas the utility of carotenoid pigments has been expanded in cosmetics, food, textile, 

pharmaceutical industries. Among chillies, the paprikas are rich source of capsanthin, the 

cultivar Byadagi chilli under paprika group having high capsanthin (199.03 ASTA Units), which 

is mainly preferred in the food industries as a natural dye in place of synthetic colour. The 

increased awareness of medicinal properties like natural carotenoids and capsaicinoids would be 

a great potentiality of chillies to versatile in horticultural world. In this view, there is a need to 

breed varieties/hybrids for industrially valued traits like oleoresin and carotenoid pigments by 

understanding the trait genetics of inheritance which isa prerequisite for genetic improvement of 

paprikas with aid of molecular markers. Therefore, the development of varieties/hybrids with 

high yield and industrially valued traits is a great challenge and thus the improvement of 

industrial value traits would have great impact on economic growth of the world.  

Keywords: Chilli, Capsaicinoids, Capsrubin, Molecular markers, Industrial value 
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Cut green production under Hi-tech shade net at Purba Medinipur- A case study of viable 

remunerative income generating gateway 
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Floriculture has emanated as the sunshine industry of India, as it offers excellent self 

employment and good remuneration for the small and marginal farmers making them involved in 

multifarious business opportunities. Today’s science-based techniques in flower cultivation have 

given an impetus to the growth of this industry in various parts of the India as well as in West 

Bengal and its major contributing district, Purba Medinipur. In recent years, Cut greens are 

emerged as one of the important component of the floricultural industry largely used for 

decoration as fillers in floral compositions. They provide freshness, colour and variety to 

arrangements and bouquets. Cut greens are not less valuable than the flower materials, even 

more than that in some instances but being a new component, standard cultivation practices, 

processing and packaging facilities are not established yet. KVK is trying to fix up this problem 

through providing the farmers with training on organic cultivation of cut greens under hi-tech 

shade net. After successful projection of this venture, we conducted a case study through 

different process of survey and informal interview of the farmers of that area to evaluate 

sustainability and adaptability of this technology.   

For better prediction of the viability of this venture, we have conducted both economic 

and social impact study. We recorded that farmer can earn a sum of Rs. 147700.00 against his 

yearly investment of Rs. 55,000.00 and thus his net profit from this shade net comes to Rs. 

92700.00 with B: C ratio of 2.68. From the survey study it reveals that cut green production 

under shade net is getting higher impact score than any other open-field flower cultivation as it is 

having higher degree of advantages for the tested parameters on cultivation, environmental and 

social aspects. 

Thus, finally we can conclude that the cut green production under shade net can be taken as a 

sustainable and profitable alternative for new comer in the floriculture sector at Purba Medinipur.  

 Keywords: Cut green, Hi-tech shade net, organic and sustainable  
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As population increasing day-by-day and consume mostly more than 70% of the world 

resources, only arable lands are not able to fulfil the demand of nutritional food to human beings. 

India is an agrarian economy and the key producer of foodgrains, oilseeds and other agricultural 

products. To to fulfil this demand with increase in crop production the amount of crop residues 

of crops are also increasing. It is estimated that approximately 500-550 Mt crop residues are 

produced annually in our country and Uttar Pradesh is the highest producer of crop residue 

among the states. The crop residues can be used for livestock feeding, compost making, soil 

mulching, power generation, as fuel and as thatching material for huts. But farmers generally 

burn the crop residue on farm to clear the field quickly for sowing of the succeeding crop. 

Nowadays burning of crop residue is a problem due scarcity of skilled labour and high cost of 

removing crop residue by conventional methods. With the adoption of resource conservation 

technologies these residues can be used for improvement of soil fertility, reducing pollution and 

enhancing the economic and environmental sustainability. With proper demonstration and 

training, farmers can manage the crop residue in various ways like incorporation in the soil, bio-

energy generation or utilisation in mushroom cultivation or in vermicomposting. 

Keywords: Resource conservation technologies, Soil mulching, Vermicomposting. 
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Pathogenic characterization of soybean germplasm lines against Aerial blight and Frog eye 

leaf spot disease under field condition 
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In India, Aerial blight (Rhizoctonia solani) and frog eye leaf spot (Cercospora sojina) are 

very important disease of soybean and incidence of these were regularly occurred in some parts 

of the county. Cultivation of resistant/tolerant varieties is always and one of the economic and 

eco-friendly management options. In this connection, for indentifying resistant sources against 

aerial blight and frog eye leaf spot, seventy soybean genotypes including five checks i.e. JS 95-

60, JS 93-05, VLS 58, RKS-18 and NRC 7 were screened during Kharif , 2019 under field 

conditions at J.N.K.V.V. Jabalpur. Field observations revealed significant variations among the 

soybean germplasm lines for various soybean diseases. Out of all, ten and twelve were identified 

to be absolute/highly resistant and twenty nine and thirty four were found to reacted as 

moderately resistant against aerial blight and frog eye leaf spot disease, respectively. Remaining 

entries were found to be moderately susceptible to susceptible against both the disease. 

Considering the dual resistant, only four germplasm lines namely Cat 473B, Cat 60, Cat 642 and 

Cat 1847 were found to be absolute/highly resistant for both aerial blight and frog eye leaf spot 

diseases. Whereas, seventeen lines i.e. B 327, BR 14, BAUS 102, Cat 1328, Cat 1993B, Cat 

2122 A, Cat 2511, EC 456647, GP 448, Himso 1681, Hara Soya, JS 72-44, JS 97-57, JS 99-77, 

JS 20-16, JS 20-24 and  JS 20-25 exhibited moderate resistant for both diseases .  

Keywords:  Soybean, Aerial blight, Frog eye leaf spot, dual resistance  

 

 

 

 

 

 

 



185 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Global climate change : Scenario and food security 
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          Climate change is, in theory, a perfect topic for global discussion. It is a growing global 

problem and concern, calling for concerted efforts by the developed as well as developing 

countries. The chief factor that is responsible for climate change is the “greenhouse effect”. The 

extra greenhouse gases (GHG) – India ranking 4th in GHG emission – which we have released – 

are responsible for the strongest threat namely the “global warming”. Global farming is projected 

to have far-reaching and intense impacts on conditions affecting agriculture, including 

temperature, carbon dioxide, glacial runoff, precipitation and the interaction of all these 

elements. Already the effects are visible, making many people especially those dependent on 

agriculture, vulnerable. Concerns about the impact of climate change on agriculture connected 

with environmental problems are among the major developmental issues in India today. The 

Gangotri glacier is already retreating at a rate of 30 meters a year. As increase in rainfall is 

stimulated over the eastern region of India but the north – western deserts may see a small 

decrease in the absolute amount of rainfall. Diseases for human, crops and animals are on the 

rise. There is risk of continuous fall in productivity and production. Climate change and 

vulnerability have physical, financial and ethical implications. As increasing emphasis on food 

security and its regional impacts has come to forefront of the scientific community. In recent 

times, the crop stimulation models have been used extensively to study the impact of climate 

change on agricultural production and food security. The output provided by the stimulation 

models can be used to make appropriate crop management decisions and to provide farmers and 

others with alternative options for their farming system. It is expected that in the coming decades 

with the increased use of computers, the use of stimulation models by the farmers and 

professionals as well as policy and decision makers will increase. In India, substantial work has 

been done in last decade aimed at understanding nature and magnitude of change in yield of 

different crops due to projected climate change. The impact of climate change on Indian 

agriculture and water resources are of great concern to the policy makers and development 

exerts. Agriculture, in India, to a greater extent is dependent on south – west monsoon. A large 

mailto:shreestyp@gmail.com


186 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

part of the net sown area is rainfed, thereby making the agricultural sector in India very sensitive 

to any change in the pattern of rainfall. Among various food grain crops produced in India, rice 

and wheat occupy a major share, and any discernible positive or negative change in rice and 

wheat yields may have a significant impact on food security of the country. The productivity 

levels of these crops in the coming decades will chiefly depend on changes with resect to 

sensitive weather parameters viz. temperature, rainfall and solar radiation. In view of the fact that 

about 65 per cent of the country’s population depends on agricultural sector for their livelihood 

and that the change in climate would have a direct bearing on the food production, an analysis 

into the changes, which would impact crop yields and subsequently lead to an instable food 

security situation, is essential. Since the change in climate has a bearing on food security of the 

nation, the magnitude of the change and it’s consequence will be a matter of concern for the 

scientists, planners and policy makers, especially in view of regulating the food supply and 

maintaining its reverses for the future. 
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Food Irradiation–A Review 
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Storage of grains is very essential aspect of agriculture because after harvesting it is 

obligatory to protect grains from insects, rodents etc., so that they can be consumed and 

preserved for a longer period of time. Traditional methods although are inexpensive but carries 

disadvantages like risk of penetration by water, insects and rodents, therefore new approach like 

food irradiation for enhancing shelf life and controlling infestation in storage is required .The 

process of exposing food and food packaging to ionizing radiation, such as gamma rays, x-rays, 

or electron beams, is called food irradiation. When a high concentration of electrons hits a heavy 

target, causing the electrons to penetrate the atoms of the target and give off high energy waves, 

that’s when high energy waves are created which are consisted in X-rays. The irradiation neither 

make the food radioactive nor changes its texture, taste, nutritional quality or appearance, it just 

improves the safety and extends the shelf life of foods by decreasing or eliminating 

microorganisms and insects. 

Keywords: Irradiation, X-Ray, Gamma-Ray, Grains, Pulses, Storage.
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Indian agriculture is a backbone of Indian economy. Majority of the population is still 

depending upon agriculture and its development. The whole Indian economy is based on the law 

of demand and supply. As and when the chain of demand and supply main weaken whether of 

side than whole scenario is generally disturbed. Agriculture is still an important part of the GDP 

of India. But Indian agriculture and its economy are still depending upon the mood of monsoon. 

There is lot of changes in agriculture of India from conventional way of agriculture modern one. 

But still there is a long way which is to be cover up by the agriculture to be completed. Green, 

white and blue revolutions really changes lot in the agriculture of India. 

Green revolution play the very important role for the self sufficient food grain position of 

India but the significant achievement of green revolution was in the field of wheat the rest of 

cereal crops doesn't make significant achievement. White revolution was again a major 

breakthrough in the field of milk and certain areas was really having a lot of advantage to boost 

up the economic standard of the villagers. Cooperative moment it was not is successful 

movement in India but exception was Amul in Gujarat. The blue revolution was in the field of 

fisheries and villages took advantages of their ponds. But comparative study clear cut shows that 

the economical condition of the villagers are not matching the economical growth of urban 

population. So there is lot of work to be required to fulfil the needs of villages in economics and 

social upliftment. The scientific and environmental friendly agriculture may be a boon for the 

farmers of India. 

Keywords:  Sustainability, Green revolution, White revolution, socioeconomic status.  
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Soil-less culture in  fruits and vegetables production 
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As industrialization is increasing day by day leading to urbanization, the per capita land 

availability is decreasing leading to poor  soil fertility status. Due to increasing population there 

is high demand of the food products and to fulfill this requirement different fertilisers, pesticides 

or other chemicals are applied to the soil to obtain more yield. The application of these chemicals 

to the soil is polluting it as well as reducing the number of beneficial organisms present in the 

soil. It is not possible to feed the entire population in near future due to decline in ground water 

level, climate change etc.Soil-less culture can be an effective technique to cope-up with these 

challenges. In Soil-less culture ,fruits and vegetables are grown without soil using less space as 

well as less water. Soil-less culture refers to hydroponics and aeroponics.In hydroponics, plants 

are grown by immersing their roots in nutrient solutions.On the other hand in aeroponics,plants 

are grown using mist or aerosols of nutrient solution. Fruits and vegetables obtained from soil-

less culture are healthy and are free from  insect pest and disease which are soil borne causing an 

increase in the yield per unit area. Some fruits and vegetable that can be grown using soil-less 

culture techniques are strawberry, blueberries, cucumber, tomato, lettuce.       

Keywords- Aeroponics, Hydroponics 
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As population is increasing day by day at an alarming rate, the demand for food is 

increasing in the same order. So, to fulfill this demand it is important to increase the food 

production. But it has been seen that increase in  food production is leading to increased use of 

chemical fertilisers, pesticides, herbicides causing pollution of land, water bodies and an  

imbalance in the ecosystem. The excessive use of chemicals in the field is also reducing the 

number of beneficial organisms present in the soil thus decreasing the soil fertility. The quality 

of produce is also deteriorating because of the chemical residues in it. In order to decrease this 

pollution and to provide quality food to the consumer,adoption of organic farming can be a better 

measure. In organic farming, the use of chemical fertilizers, pesticides, weedicides or any kind of 

synthetic additives are avoided and the use of natural products like organic manures, 

vermicompost, biofertilizers  are preferred. Organic farming reduces pollution, conserves water, 

reduces soil erosion, improves soil fertility and provides assurance of quality food to customers 

by organic certification. State having largest area under organic farming in  India is Madhya 

Pradesh and  Sikkim was declared as India's first 100% organic state in the year 2016 . 

Marketing of organic products is also a problem because of lack of efficient marketing channels. 

The conversion period or time required by the conventional farm to attain organic status is three 

years which leads to hesitation among farmers in adopting it. 

Keywords: Organic farming, Organic certification 
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The National Policy on Agriculture seeks to actualize the vast untapped growth potential 

of Indian agriculture, strengthen rural infrastructure to support faster agricultural development, 

promote value addition, accelerate the growth of agro business, create employment in rural areas, 

secure a fair standard of living for the farmers and agricultural workers and their families, 

discourage migration to urban areas and face the challenges arising out of economic 

liberalization and globalization. Rapid growth of agriculture is essential not only to achieve self-

reliance at national level but also for household food security and to bring about equity in 

distribution of income and wealth resulting in rapid reduction in poverty levels. Indian 

agriculture has, since Independence, made rapid strides. In taking the annual food grain 

production from 51 million tonnes in early fifties to 206 million tonnes at the turn of the century, 

it has contributed significantly in achieving self-sufficiency in food and in avoiding food 

shortages. Over 200 million Indian farmers and farm workers have been the backbone of India’s 

agriculture. Despite having achieved national food security the well being of the farming 

community continues to be a matter of grave concern for planners and policy makers. The 

establishment of an agrarian economy which ensures food and nutrition to India’s billion people, 

raw materials for its expanding industrial base and surpluses for exports, and a fair and equitable 

reward system for the farming community for the services they provide to the society, will be the 

mainstay of reforms in the agriculture sector. The National Policy on Agriculture seeks to 

actualize the vast untapped growth potential of Indian agriculture, strengthen rural infrastructure 

to support faster agricultural development, promote value addition, accelerate the growth of agro 

business, create employment in rural areas, secure a fair standard of living for the farmers and 

agricultural workers and their families, discourage migration to urban areas and face the 

challenges arising out of economic liberalization and globalization. A major thrust will be given 

to development of rainfed and irrigated horticulture, floriculture, roots and tubers, plantation 
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crops, aromatic and medicinal plants, bee-keeping and sericulture, for augmenting food supply, 

exports and generating employment in rural areas. Availability of hybrid seeds and disease-free 

planting materials of improved varieties, supported by a network of regional nurseries, tissue 

culture laboratories, seed farms will be promoted to support systematic development of 

horticulture having emphasis on increased production, post-harvest management, precision 

farming, bio-control of pests and quality regulation mechanism and exports. 

Keyword: National Policy, Farming community, Employment 
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Evaluation of soybean [Glycine max (L.) Merill] for phenology, physiology, growth, 
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A research experiment was conducted at the Research Farm, Department of Agronomy, 

JNKVV, Jabalpur(M.P.) during Kharif season of 2018 which was laid out in a Completely 

Randomized Block design with three replications. Seven treatments comprised of combinations 

as well as single application of herbicides T1 (Propaquizafop@ 50 gha-1), T2 (Propaquizafop @ 

60 g ha-1), T3 (Propaquizafop @ 75 gha-1), T4 (Propaquizafop+Imazethapyr @ (75+50) g ha-1), 

T5 (Quizalofop@70 gha-1),T6 (Hand weeding @ 20 and 40DAS) and T7 (Weedy Check). The 

results revealed that treatment T2 had the longest (56.75 days) span of reproductive phase, 

whereas the treatment T4 had the shortest (55.25 days) span. T2 had the longest span of seed 

filling period (28.92 days). On the other hand, treatments T4 and T5 (27.33 days) indicated lowest 

time for seed filling duration.T6 recorded maximum biological yield (16.44 g plant-1 and 5479 

kgha-1) which ultimately reflected in its maximum seed yield (5.74 gplant-1 and 1912 kgha-1). 

The maximum fat (21.16%), carbohydrates (18.76%) and ash contents were registered in 

treatment T6 (5.64%), whereas crude fiber (8.34%) and proteins (40.12%) were registered in T4. 

Keywords: Propaquizafop, Quizalofop, Imazethapyr, Hand weeding, Yield. 
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Assessing the knowledge of rural women regarding health care practices in Nainital district 

of Uttarakhand  
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`The present study was conducted with the objective to assess the knowledge of rural 

women regarding selected health care practices. The investigation was carried out in four 

villages of Ramnagar and Haldwani Panchayat Samiti of Nainital district of Uttarakhand state, 

covering 200 rural women by random sampling. Personal interview along with participatory 

rural appraisal techniques and discussion with rural women were used as a technique to collect 

the information. The results indicate that rural women  knowledge on adolescent health care 

revealed that they had almost full knowledge on personal hygiene, use of clean cloth or sanitary 

pad during menstruation and seeking medical help in case of improper menstruation. But nearly 

34 per cent of them did not have adequate knowledge on the issue of providing adequate 

information to their girl, before they start menarche. About 85 per cent of respondents had 

almost full knowledge antenatal medical check-ups, taking two tetanus toxoid injections during 

the pregnancy, taking iron and calcium tablets and awareness of intranatal care. About 37 per 

cent of rural women did not possess adequate knowledge of the balanced nutrition diet and 

adequate rest for the pregnant women for safe motherhood and delivery. The results of new baby 

care revealed that 20 per cent each of the rural women respondents did not possess adequate 

knowledge of the importance of breast feeding, especially collustrum immediately after birth and 

continuously breast feeding up to two years for adequate nutrition to the infant child. Only 68 per 

cent of rural women were aware of the actual size of ideal family. It was observed that nearly 50 

per cent of rural women respondents were not aware of the risks and dangers involved in late age 

(beyond 35 years) pregnancies and in having fourth or fifth pregnancy. 

Keywords: Health care, Knowledge and Rural women 
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 For higher crop productivity, farmers often tend to use high levels of inorganic fertilizers. 

However, as not all fertilizers applied is immediately taken up by the plants and hence getting 

fixed in the soil. As the Plant Growth Promoting microorganisms (PGPMs) have been shown to 

benefit plants in several modes, development of any PGP based technology will help in reducing 

the problems arising due to irrational use of inorganic fertilizers. Further, the increasing tendency 

for production of organic agricultural products also demands for eco-friendly crop husbandry 

packages. Few bacterial isolates of genus Bacillus, Pseudomonas, Azotobacter and Azospirillum 

two each, were selected from ICAR-CRIDA culture bank to evaluate their behavior in the tomato 

(Solanum lycopersicum L.) rhizosphere in pots by three different methods of inoculation (In vivo) 

viz., seed priming, soil application and seedling root dip technique. Among the three experiments 

conducted growth of tomato by seedling root dip technique resulted in production of higher 

yields in pot culture studies. Among the eight isolates Azospirillum25 (ASP25) recorded highest 

shoot length (118 cm), leaf area (978.85 cm2), SPAD units of leaf greenness (53.47 SPAD units) 

and yield of 1427.8 g per plant. Inoculating PGPM (ASP34) to seedlings has attributed to 

maximum root length of 52.07 cm. Azotobacter31 (AZB31) was superior over all treatments in 

shoot dry biomass (74.27 g), root dry biomass (7.48 g) and root volume (8.7 cc) parameters. This 

proves that microbial populations have a vital effect on soil functions and they produce a battery 

of enzymes which have significant role in fundamental metabolic processes. Application of 

PGPR facilitates plant development as a reliable component in the management of sustainable 

agricultural systems. 
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The present field experiment was conducted at Agricultural Farm of Raja Balawant Singh 

College, Bichpuri, Agra during Rabi season of 2013-14. The research farm is situated at about 11 

km to the west of Agra city on Agra-Bharatpur road. The soil of the experimental field was 

gangetic alluvial with calcareous layer at the depth of 1.5 to 2.0 m and was well drained. 

Agricultural Research Farm Bichpuri, Agra (U.P.) is situated at latitude of 27.2o east with an 

elevation of 163.4 m above the mean sea level. The variable involved in this study were three 

dates of sowing (Late 10th December, very late 25th December and extremely late 9th January) 

and seven genotypes (WH-1129, DBW-90, WH-1124, HD-3059, PBW-550, PBW-590 and WH-

1021) thus in all twenty one treatment combinations were compared with split plot design having 

date of sowing is main plot and wheat genotypes in sub plats with four replication. The yield 

attributing characters are spike length (cm), number of fertile spike lets per spike, number of 

grains per spike, Grain weight per spike (gm) and 1000 grain weight (g). Length of spike (cm) 

was significantly reduced with obtained with very late (25 Dec) and extremely late (9th Jan.) date 

of sowing over 10th December (late sowing) sown crop. Total spikelets per spike and number of 

fertile spikelets per spike were obtained significantly higher with late (10th December) date of 

sowing as compared to all other dates of sowing. Number of grains per spike was obtained 

significantly higher with the crop sown on 10th December (Late sowing) as compared to all other 

dates of sowing. The crop sown on 10th December (Late sowing) had significantly higher weight 

of grains per spike (g) as compared to very late (25th December) and extremely late (9th Jan.) date 

of sowing. The weight of 1000 grain (g) was obtained with the crop sown on 10th December (late 

sowing) as compared to all other sowing dates. Genotype WH-1129 had significantly higher of 

spike length, no. of fertile spikelets per spike, no. of grains per spike, no. of total spekelets per 

spike, no. of grain per spike, grain weight per spike (gm) and 1000 grain weight, found as 

compare to all genotypes.       
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Evaluation of suitability for different soil extractants for the determination of available 

nutrients in soils is an important aspect to prescribe the nutrient doses for crops. Suitable soil 

extractant approach for efficient use of fertilizers is a major aspect of any programme designed 

to bring an economic increase in agricultural production. However, the crop requires a different 

amount and kind of fertilizer in different soils. The procedure of determining the relationship 

between crop and soil is commonly referred to as the calibration of chemical soil test values. A 

calibrated soil test values indicate the degree of deficiency of that nutrient and amount of 

fertilizer of particular nutrient needed to correct the deficiency. Multiple regression equations of 

grain yield and nutrient uptake with several combinations of selected soil extractant methods, 

applied nutrient doses and their interactions were worked out for the crops. Suitability of these 

methods for given soil nutrient was evaluated by comparison of the R2 values of regression 

equations. Different soil extractant methods and approaches have been used to get workable 

bases for predicting fertilizer requirements of crops. Good soil test extractant method must 

predict the amount of available nutrients and the fertilizer responsiveness of the crop. Since soil 

test methods to determine nutrients differ with crops and soils, therefore, to improve the 

suitability of soil test necessitates updating of methods and instruments. New methods 

development, refinement, and standardization of existing ones ensure an increase in accuracy, 

reproducibility, and precision of the results needed for rapid soil analysis. The development of 

multi-nutrient extractants is the advancement for saving time, reducing expenses, and increasing 

the efficiency of routine analysis of a large number of soil samples.  

Keyword: Soil extractant method, Available N, P and K, Multiple regression equation, STCR 
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Taxonomic Documentation of Lepidopteron Insect pests of Medicinal plants Collected 

Through Light Trap In Jabalpur, MP 
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The present research work on “Taxonomic Documentation of Lepidopteron Insect pests 

of Medicinal plants Collected through Light Trap in Jabalpur, MP” was conducted at the 

Medicinal garden in collage of agriculture, Jabalpur (MP) during the period between last week of 

September 2019 to last week of March 2020. order Lepidoptera was represented by the highest 

number of 7 families including 24 species, in which family Noctuidae has the highest 9 species. 

This family includes 7 species as important pests of different crops. Among these species, 

Helicoverpa armigera (Hubber) has the highest size of trap catch (730 moths) followed by 

Spodoptera litura Fabricius (615 moths) and Agrotis ipsilon (Hufnagel) (603 moth) while the 

lowest size of trap catch was of  Bastilla crameri (Moore) (73 moths) and Hyblaea puera 

(Cramer) (85moths). Five major polyphagous pest species of Lepidoptera namely, Plusia 

orichalcea (Fabricius) (530 moths), Spodoptera litura Fabricius (615 moths), Spilosoma obliqua 

(Walker) (620 moths), Helicoverpa armigera (Hubner) (730 moths) and Agrotis ipsilon 

(Hufnagel) (603 moth) were also recorded during the year in trap catches. Other pest species of 

order Lepidoptera are Euproctis similis (Moore) (290 moths) family Erebidea, Agrius convolvuli 

(Linnaeus) (90 moths) and Acherontia styx (Westwood) (13 moths) Family Sphingidae, 

Cretonotos gangis (Linnaeus) (780 moth) and Amata sp.(542 moth) family Arctiidae, Chilo 

partellus (Swinhoe) (38 moths) family Pyralidae, Palpita vitrealis (Rossi) (18 moths) family 

Erebidea, Melanitis leda ismene (Cramer) (172 butterflies) family Nymphalidae, Mythimna 

separata (Walker) (411 moths) and Asota ficus (Fabricius) (342 moths) family Noctuidae. 

Keyword: Light trap, Lepidopteron Insect pests and Medicinal plants 



199 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Plant biotechnological for horticultural crop improvement 

Yogendra Singh
1
, Sharad Tiwari

1
, Rahul Dongre

2
 and U.K. Chanderia 

2
 

1Department of Plant Breeding & Genetics, 2Department of Horticulture 
Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur                                  

Email:yogendrasingh@jnkvv.org 
 

 The need of fruits and vegetables is growing consistently with the increasing population 

in the developing countries. How do we keep horticultural production on par with the increasing 

population? Although conventional plant breeding techniques have made considerable progress 

in the development of improved varieties, they have not been able to keep pace with the 

increasing demand for vegetables and fruits in the developing countries. Therefore an instant 

need is felt to incorporate Plant Biotechnology to speed up the crop improvement programmes. 

Plant Biotechnology has offered wonderful scope and potential to conventional methods of crop 

improvement, crop protection, crop quality management and other horticultural traits. Plant 

Biotechnology explores various opportunities in fruit production by providing new genotypes for 

breeding purpose, supply of healthy and disease free planting material, improvement in fruit 

quality, enhancing shelf-life, availability of bio- pesticides, bio fertilizers  etc. Expression of 

undesirable genes can be blocked by the application of antisense gene technology and RNAi 

technology. Eventually Biotechnological interventions that could increase the efficiency of 

horticultural crop improvement are essential to generate plants with several desirable traits. 

Key Words: Plant Biotechnology, Horticultural crop improvement, Gene Expression, Molecular 

Breeding, RNAi technology 
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Performance of substitution of summer rice with maize in tribal area of Chhattisgarh plain 
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Rice is the staple food of the total world’s population. Rice is the major crop  of 

Chhattisgarh and cultivated in around 37 lakh hectare with average productivity of 1751 kg/ha 

which is far below of its potential  yield. The reason for low productivity of rice in Chhattisgarh 

includes lack of awareness of proper improved technology, lack use of improved variety, seed 

treatment, lack of weed management practices, lack of irrigation facilities, lack of proper 

management of insect pest and diseases. Rice-rice is common cropping system under tube well 

and canal irrigation leading to huge wastage of water and less area coverage during rabi and 

summer season and low cropping intensity. Sizeable area during rabi season can be brought 

under cultivation by growing maize in place of rice with attractive income. In view of above the 

demonstration were conducted to reduce the area under summer rice for better utilization of 

irrigation resources and increase the area during rabi and increase the income of the farmers. 

 Demonstrations were conducted in 29.3 hectare to evaluate the performance of maize 

substituting summer rice in farmer’s field of villages i.e. Kaudikasa, Muretitola, Arajkund, 

Bhagwantola and Netamtola of Ambagarh Chowki block in Rajnandgaon district of Chhattisgarh 

plain during 2017-18 under the Farmer’s First Project. The adopted villages were 55 km away 

from the Rajnandgoan.  Rabi/summer maize planted after harvest of rice produced >46 q/ha yield 

which was more to the yield of summer rice. With the same source of tube well water, 3-5 times 

more area of maize can be planted than summer rice as the additional benefit of the technology. 

Farmers convinced to adopt summer maize in place of summer rice subject to procurement of 

maize as rice in the state as it gave high return. 

Keywords: Demonstrations, Maize, Substitution, Rice 
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Agriculture has been one of the key issues in the global development dialogue for a long 

time now. With a majority of the rural population in developing countries depending wholly or 

partially on agriculture, the sector is important for development. The United Nations (2017) has 

projected that world population will grow to 8.6 billion by 2030 and 9.8 billion by 2050, hence 

creating a real need for innovation, entrepreneurship, and leadership in food and agribusiness 

industries. Agriculture plays a vital role in India’s economy. Agriculture in India has been 

subjecting to high degree of risks and uncertainties because of mansoon gambling. Specialized 

farming, monoculture, mono-cropping and conventional crops like rice and wheat are becoming 

unprofitable due to high investment, they are provides only seasonal and uncertain income to the 

farmers. Therefore need to diversification of Indian agriculture. Diversified farming defines 

when a farmer is engaged in a multitude of farm enterprises, it is referred to as diversified 

farming.  A farm on which the income from a single product is less than or not equal to 50 per 

cent of the total income, is called a diversified or general and such farming know as diversified 

farming. The motive behind diversified farming is self-sufficiency. Agriculture and allied 

activities including crop and animal husbandry, fisheries, forestry and agro processing provides 

livelihood to the tribal farmers. In view of the objectives of study two types of respondents, 

specialized farming and diversified farming were selected. A total 200 respondents in which 100 

specialized farming and 100 diversified farming practicing respondents was selected through 

random sampling method from the selected villages. The study was conducted in scheduled 

block of West Nimar of the Madhya Pradesh. The study were selected following characteristics 

of the respondents like age, education, type of family, size of family, occupation, annual income, 

housing pattern, social participation, size of land holding, material possession, contact with 

extension personnel, source of information utilization pattern, scientific orientation, achievement 

motivation and risk orientation. 

Keywords:  Specialized farming, Diversified farming, Livelihood, Tribal farmer. 
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Performance of transplanted Pigeon pea [Cajanus cajan (L) Millsp.] under rainfed 

condition of northern hill zone of Chhattisgarh, Madhya Pradesh 
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Pigeon pea is an important pulse crop of Kharif season in northern hill zone of 

Chhattisgarh region but the productivity of crop is very low (517kg/ha) due to so many limiting 

factors i.e. poor plant establishment method, moisture stress during vegetative and flowering 

stage and lack of awareness among farmers about the improved production technology. The 

region is also sensitive for frost. The present work was undertaken to see the effect of important 

SPI technology on yield. For the purpose Frontline demonstrations on SPI was conducted at 37 

farmers location during the year 2016-17 to 2018-19. The result of the study showed a mean 

highest yield of 25.85 q/ha by adopting transplanted technology which was  205.5 % higher than 

the farmers practice (8.46 q/ha). The average technology gap, extension gap and technology 

index were also noticed as 4.15 q/ha, 17.39 q/ha and 13.83% respectively. The highest average 

net profit of Rs. 83681.60/ha was obtained under transplanted Pigeon pea where as it was only 

Rs.19403.30/ha under farmers practice. The cost benefit ratio was found 3.95 and 2.08 under SPI 

and farmers practice respectively.   

Keywords: Pigeon pea, Transplanting, SPI, Technology gap, Extension gap, Technology index 
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IWMP-14, Watershed, The Pradhan Mantri Krishi sichai Yojna executed in Tikamgarh 

district of Madhya Pradesh. The case study was carried out during 2016-17 in village Guda, 

Block Plera. At present time watershed concept has become a key factor for improving the 

productivity and ecological restoration, soil and water resources of rain-fed areas. The aim of the 

study to enhance productivity of farmers through deep summer ploughing. In this project 10% 

share of total watershed project comes under agriculture sector for improving total micro-

watershed area. In village Guda, summer deep ploughing through mould board plough was 

perform 94 hectare area in the June month. The results showed that summer deep ploughing 

affected the soil moisture content, bulk density, water holding capacity, hydraulic conductivity 

and microbial biomass of the soil, which ultimately increases crop productivity. This provides 

benefit in the yield of blackgram and soybean of 104 farmers of the village. Before treatment 

they were get only 1880.10 quintal yield from the 94 hectare but after treatment 2350.12 quintal 

yield were recorded which is 470.02 quintal addition in total yield of 104 farmers registered 

approximately 4.5 q/ha increase in yield per farmer. This showed that deep ploughing is 

beneficial for farmers. Deep Ploughing improves the soil characteristics  particularly preparation 

of  good seedbed, elimination of  weeds and as a result it affects the agronomical attributes like 

seed germination, seedling growth and crop yield. 

Keyword: Deep ploughing, Mould board plough, Watershed 
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Vermicomposting, as one of the methods of generating additional source of income, 

economic empowerment along with the already known environmental and agricultural benefits, 

has been found successful model for the rural or economically resourceful communities. This 

paper examines the knowledge and impact of enterprenurship development on vermicomposting 

in operational area of Dewas District of M.P. i.e. village  Narana, Nanadharakhedi and 

BanAgera, Bhourasa and polia Jagir.  A total of 20 demonstrations (ten demonstrations in each 

year) were laid down with the objective to access knowledge and entrepreneurship development  

of farm women through vercomposting. The results depicted from the above study that most of 

the farm women have superficial  knowledge of vermicomposting. Highest knowledge were 

observed in location of vermicompost under the knowledge section of benefits of vermicompost.  

In case of material required for vermicompost,  ninety eight percent  knowledge were found in 

animal waste, earth worms, soil, grain Straw, green neem leaves, gunny bags. In case of process 

of preparing vermicompost same result were found in selection of place, collection of animal 

waste and layer of earth worms.  As assessment on economic parameter average gross return, net 

return and B:C ratio found Rs. 16200, Rs. 13400 and 4.79 respectively in vermicompost  as 

compare to deshi compost were obtained Rs. 5700, Rs. 33300, respectively  .  

Keywords: Entrepreneurship, Vermi-composting, Empowerment, Knowledge 
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An attempt has made to find out the suitable maize-legume intercropping system for 

enhancing productivity in Tikamgarh district of Madhya Pradesh. The experiment was conducted 

on clay loam soils at Agricultural College Farm, Tikamgarh during 2017-18 in randomized block 

design with 10 treatments and replicated thrice. Intercropping of maize and legumes significantly 

influenced the growth parameters and yield parameters of maize. The crop growth parameters, 

yield attributes and yield of maize was significantly registered higher under maize + black gram 

2:4 intercropping system followed by maize + soybean 2:4 intercropping system and maize + 

groundnut 2:4 intercropping system over sole maize. Maize with closer (50 cm) row spacing 

recorded higher grain yield (2936 kg ha-1) as compared to widely spaced (75 cm) maize due to 

33.33% increment in plant population. Grain yield of maize was improved by 18.6 to 21.9 per 

cent in 2:4 intercropping system of maize with legumes compared to sole maize. In all 

intercropping systems studied, sole legumes recorded maximum seed yield. Further the seed 

yield obtained in sole legumes were significantly higher than cereal-legume intercropping 

systems. All the intercropping combinations at both the row proportions showed the values of 

land equivalent ratio greater than unity indicating higher land use efficiency of intercropping 

over the respective monocultures. Maximum land equivalent ratio of 2.20 was obtained with 

maize + black gram 2:4 intercropping followed by maize + soybean 2:4 intercropping (2.12) and 

maize + groundnut 2:4 intercropping (2.06). The land equivalent ratios under 2:4 intercropping 

of maize + legume were significantly higher over 1:2 intercropping system. The B:C ratio was 

the highest with maize + groundnut (3.47) in 2:4 intercropping system followed by maize + 

black gram (3.44) in 2:4 intercropping system. 

Keywords: Blackgram, Intercropping, legume, land equivalent ratio and Maize 



206 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Field Evaluation of Eight Row Paddy Drum Seeder in shahdol district (M.P.) 

Deepak Chouhan
*
, Mrigendra Singh, Alpana Sharma, P. N. Tripathi and B. P. Pandre 

JNKVV, Krishi Vigyan Kendra, Shahdol 
Email: *deepakchouhan22@gmail.com 

 

Paddy (Oryza sativa) is major Kharif crop in the Shahdol district with an area of (102 

thousands ha) APC Booklet 2019. Thus seeing the broad spectrum of coverage of crop and 

problem of low yield due to untimely transplanting and broadcasting method, Krishi Vigyan 

Kendra Shahdol planned to work on the demonstration of Eight Row Paddy Drum Seeder at 

farmer’s field. In this Demonstration, evaluation of traditional / manual transplanting (T1) with 

sowing of pre germinated seed through eight row paddy drum seeder (T2) was done. The 

observation recorded were Yield (q/ha), Cost of Cultivation (Rs/ha), Gross return (Rs/ha), Net 

Income (Rs/ha), B:C Ratio. The result shows that in treatment (T1) yield, cost of cultivation, 

gross return, net return and B:C ratio was 34.56 q/ha, 29450 Rs/ha, 62726 Rs/ha, 33276 Rs/ha 

and 2.13 respectively. Sowing of paddy by Paddy Drum Seeder gave yield of 42.54 q/ha with 

meagre cost of cultivation of 24570 Rs/ha, giving gross return 77210 of Rs/ha and B:C Ratio 

3.14. The result revealed that the sowing of paddy by drum seeder is one of the best suited 

technology for the farmers as compare traditional transplanting and broadcasting. Also it gives 

27.95 % increases in yield and helps to make weeding operations timely and easily going. 

Keywords- Paddy Drums Seeder, Paddy, Sprouted seed, Yield, Evaluation, B:C Ratio  
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Agricultural information can play very important role in the development of small 

farmers. By using a communication technologies farmers can increase their production and their 

income. In the perspective of the mobile phones farmers can directly communicate with buyers 

and customers for sell their produce in good price. Furthermore, in remote areas farmers are still 

facing many problems in use of technologies due to lack of infrastructure and awareness among 

farmers community. Most of the farmers depend on old traditional methods and use same 

methods in agriculture. Lack of knowledge, illiteracy and trainings can improve the conditions of 

farmers in their areas for the development of agriculture. Whats App technology have provided a 

good platform for farmers to share their knowledge and information among each other on the 

time such as market rates and weather information. Whats App messenger is a proprietary, cross 

platform instant messaging application for smart phones. In addition to text messaging, users can 

send each other images, video, and audio media messages.It is very useful application which 

saves the time and expenses for solving the farmer’s problems. Immediate solution to the farmers 

on mass level through this App. It is need & time based service to the farming communities. 

mailto:neerja.patel1988@gmail.com
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Agriculture has been one of the key issues in the global development dialogue for a long 

time now. With a majority of the rural population in developing countries depending wholly or 

partially on agriculture, the sector is important for development. The United Nations (2017) has 

projected that world population will grow to 8.6 billion by 2030 and 9.8 billion by 2050, hence 

creating a real need for innovation, entrepreneurship, and leadership in food and agribusiness 

industries. Agriculture plays a vital role in India’s economy. Agriculture in India has been 

subjecting to high degree of risks and uncertainties because of mansoon gambling. Specialized 

farming, monoculture, mono-cropping and conventional crops like rice and wheat are becoming 

unprofitable due to high investment, they are provides only seasonal and uncertain income to the 

farmers. Therefore need to diversification of Indian agriculture. Diversified farming defines 

when a farmer is engaged in a multitude of farm enterprises, it is referred to as diversified 

farming.  A farm on which the income from a single product is less than or not equal to 50 per 

cent of the total income, is called a diversified or general and such farming know as diversified 

farming. The motive behind diversified farming is self-sufficiency. Agriculture and allied 

activities including crop and animal husbandry, fisheries, forestry and agro processing provides 

livelihood to the tribal farmers. In view of the objectives of study two types of respondents, 

specialized farming and diversified farming were selected. A total 200 respondents in which 100 

specialized farming and 100 diversified farming practicing respondents was selected through 

random sampling method from the selected villages. The study was conducted in scheduled 

block of West Nimar of the Madhya Pradesh. The study were selected following characteristics 

of the respondents like age, education, type of family, size of family, occupation, annual income, 

housing pattern, social participation, size of land holding, material possession, contact with 

extension personnel, source of information utilization pattern, scientific orientation, achievement 

motivation and risk orientation. 

Keywords:  Specialized farming, Diversified farming, Livelihood and Tribal farmer 
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Evaluation of effect of Foliar Application of Growth Regulator on yield attributes of Bottle 

gourd  

Mrigendra Singh*
 
and Alpana Sharma 

 

JNKVV, Krishi Vigyan Kendra, Shahdol  (M.P.) 
*Email: drmrigendra1968@gmail.com 

 

Bottle gourd ( Lagenaria siceraria) being one of the major cucurbits grown in  Shahdol 

District  with an area of 160.00 hectare and production of  31200 tonne ( Source- Horticultural 

Statistics at a Glance 2015, pp- 273). It is grown in considerable large area in District. Thus, 

KVK Shahdol planned to know the effect of foliar application of growth regulator (NAA) on 

yield attributes of bottle gourd. The recommended packages of practices were adopted to raise 

the crop. During the trial, regular irrigation, weeding, hoeing, plant protection measures etc. were 

employed as per need basis of crop. Growth regulators namely NAA at different concentration 

was applied at 2-4 leaf stage and parameters was observed. The treatments consisted of NAA 

(50, 100, 150 ppm), and control (water spray). Different parameters such as sex expression, fruit 

set percentage and fruit yield were observed. The maximum sex ratio 1.29, fruit set percentage 

0.91, number of fruits per plants 12.25, fruit per plant 51.38 Kg was recorded at 150 ppm. The 

significant improvement in fruit formation due to the foliar spray of NAA concluded to be as a 

result of increase in metabolic activity in plant, which resulted in enhancement of reproductive 

phenomena in bottle gourd .Thus, the above treatment seems to be beneficial from the farmers 

point of view owing to increase in production per unit area .  

Keywords : Bottle gourd, Foliar, Application, NAA, Sex expression, Fruit set percentage, Fruit 

yield  

mailto:drmrigendra1968@gmail.com
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Enhancing Wheat Productivity through System of Wheat Intensification 

Satya Prakash, Shweta Kumari and A.K.Singh 

Department of Extension Education, DRPCAU, Pusa Samastipur, Bihar-848125 
 

System of Wheat Intensification (SWI) is a synergistic management technique involving 

a few components of wheat farming such as planting, irrigation, weeding, nutrient management 

and seed treatment. The management practices under SWI provide better conditions for growth 

of wheat crop particularly in the root zone than those plants grown under traditional or 

conventional wheat farming. Seed treatment or seed priming generally improves germination and 

helps in early emergence of seedlings. In kept in view, following objective was selected for the 

study purpose: 

1. Study on reasons of non-adoption, partial adoption and adoption of packages and practices 

related with SWI. 

Thahara, Morsand, Indrawara and Sarangpur villages were selected from Pusa and 

Morwa block respectively of Samastipur district. The total numbers of respondents were 60 out 

of 30 were adopters and 30 were non-adopters.  

The analysis revealed that among the adopters, nearly 50 per cent of them belong to 

young age group, while among non-adopters 40 per cent belongs to old age group. It is also 

revealed that nearly 40 percent of adopters were from BC category, whereas 36.67 per cent of 

non-adopters were from BC category. 63.34 per cent of adopters were farming as occupation but 

among non-adopters 73.33 per cent were farming as occupation. Majority of the adopters, 65 per 

cent were found to have studied beyond high school and graduation, while 50 per cent non-

adopters were educated beyond high school and graduation. Among adopters, nearly 70 per cent 

were small and marginal farmers, and among non-adopters 70 per cent were marginal and 

medium farmers. In case of adopters, nearly 60 per cent had income ranging from 1.5 to 2 lakh 

rupees i.e. medium to high whereas 80 per cent non-adopters had very low to low income. 

Among the adopters, 30 per cent were not a member of any organization and 50 per cent were 

member of one organization whereas 60 per cent respondents of non-adopters were not a 

member of any organization and 33 per cent were member of one organization. 

Both among adopters and non-adopters nearly 80 per cent respondents were utilized 

pumping set for irrigation purpose. Localite interpersonal information source were ‘often’ or 
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‘sometimes’ utilized by majority of respondents from both samples. But among adopters contact 

with scientist was most among all under ‘most often’ category. With respect to knowledge of 

various components of SWI technology found that 50-80 per cent respondents of adopters had 

medium to high level knowledge, but in case of non-adopters 40 per cent respondents had 

medium to high level knowledge. Among adopters 42.67 per cent had strongly agree and 3.56 

per cent had strongly disagree perception, but in case of non-adopters 35.33 per cent of 

respondents had strongly agree and 8.67 per cent had strongly disagree perception. Among the 

adopters, 50 per cent had favourable attitude. But among non-adopters 40 per cent had 

unfavourable attitude. With respect to adoption of SWI technology majority of adopters were 

found to be ‘medium adopting’ i. e. 50 per cent whereas in case of non-adopters 60 per cent of 

respondents had low level of adoption. 

Reasons behind adoption, partial adoption and non-adoption 

There were several constraints in adopting SWI technology but adopters were able to 

remove these constraints successfully as they learned various technical knowhow during the 

training programme, whereas non-adopters felt more constraint as they lack that particular 

knowhow. Major constraint for partial and non-adopter were non availability of labours. 
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The role of ICT Tools in development of rural people 

Shruti Samadder 

Department of Agricultural Extension Education, Sardarkrushinagar Dantiwada Agricutural 

University, GUJARAT 

 

In India a large no of people are living in rural area and their main job is agriculture or 

agriculture related works i.e poultry, animal husbandry, cottage industry etc. Now in this present 

scenario the main motive is to increase the productivity and to get high price for their job. And 

without ICT tools it is not possible. There is a gap between the availability and accessibility of 

ICT tools. There is a wrong conception in people mind that the use of technology is only for the 

urban people and the urban purpose. This paper suggest the availability of ICT Tools in rural 

area, the utilization pattern of ICT tools by rural people, The facility people want from any ICT 

service, the constrains they face while using the tools, an some suggestions. 

ICT is a huge pool of information that is invaluable to rural people like, weather 

forecasting, market information, employment generation, exposure to new world, provide 

education. 833 million people are living in rural area of India. In this modern age their problem 

are also new and to solve them we have to apply new technologies instead of rely on some year 

old techniques. So use of TCT Tools is one of the new approaches to development of rural and 

agricultural sectors 

1.The utilization pattern of ICT tools by rural people: 

The rural people mostly use the ICT tools for the crop production purpose. The latest govt. 

Scheme is also a factor for web search. To know the nearby market price to buy and sell their 

crops or the poultry animals.  Even the ICT tools are available for the young people to get 

exposure. ICT tools are used to provide education via conference call. ICT tools helps in e-

Governance to identify and give remedy to the poverty-stricken people. ICT helps in 

employment generation. 

2.The availability of ICT Tools in rural area  

There are various ICT tools availability for various purpose in rural area they are smart phones, 

email, sms service, internet browsing, video conference , tale conference, call centres, use of 

multimedia, information kiosks, touch screens .etc. Now a day’s mobile phone becomes the most 

easy methods in terms of ICT tools. People can access various applications in mobile phones for 

their specific area information for specific crop production. Various e-kiosks are available for the 

farmers in village areas to register the information for the documentation in government usage. 

The expert can give advice to the farmers about various new technologies. In recent research of 

ICUBE 2018 report 200 million active users of internet in rural area.   

3. Facilities people want from any ICT service   

Though there are various tools available for the use of rural people, but it is not easy to use every 

tool very efficiently. People from rural area want those services which are very easy to use. Can 

solve area specific problems. They can use their colloquial languages, cheap in tem of use. And 
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easily available for them like on their phones. The rural people also want timely availability of 

information.  

4.The constraints faced while using the ICT Tools 

The major problems faced by the rural people while using the ICT Tools are the language 

problem. The rural people are very much used to with their colloquial languages but most of the 

services are in English or in India. In India English is not so common and in recent study it is 

proved that less than 66% people of India are talked in Hindi. So availability of local language is 

very much imp. Most of the people are not connected with internet services. The information 

provided through various service provider are not area specific or timely. If the information is 

not timely it has no use. The cost of recharge for internet service is bit high for   some people. 

And moreover they cannot completely trust on virtual media as they do not possess the 

maximum resource to take risk. 

5. Suggestions to reduce the gap between the availability and accessability of ict tools to 

develop the rural condition. 

It is not a misconception it is a fact that there exist a digital divide because of which the ICT has 

not reached the rural communities and agricultural communities in India. To bridge the gap two 

methods are very useful 1) compilation of all the information available into a farmers accessible 

and friendly medium. 2) and a tool to connect the Indian farmer with all the information. The 

service provider should make android base applications that contain unique usGUJARaer profile 

for each farmer. The content of the application should be tagged with each profile according to 

the need and search frequency of framers. So the system can automatically take decision what 

kind of information needed by which users. The people should provide area specific solution. 

Make internet browsing cheaper, rural people are a bit of technophobic give them proper 

demonstration to overcome their fear.       
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Effect of Integrated Nutient Management on Growth and Yield of KnolKhol (Brassica 

oleracea Var. Gongylodes L.) 

Ravi Shankar Ratre
1*

, V. K. Singh
2
 and Ravi Yadav

3
  

Department of Horticulture, JNKVV, College of Agriculture, Tikamgarh - 472001 (M.P.) 
*E-mail: raviratre013@gmail.com 

 

The present disquisition was convened at Horticultural Research Farm, College of 

Agriculture,Tikamgarh (Madhya Pradesh) was studying Effect of Integrated Nutient 

Management o Growth and Yield of KnolKhol. The study involved twenty treatments viz.,(T1) 

Control, (T2) RDF 125%, (T3) RDF 100%, (T4) Azospirillum, (T5) Azotobacter, (T6) Neem cake, 

(T7) RDF 125% + Azospirillum, (T8) RDF 125% + Azotobacter, (T9) RDF 125% + Neem cake. 

The tested in randomized block design with three replications. The characters such as plant 

height at harvest (cm), no. of leaves at harvest, days taken to knob initiation, Days taken to first 

knob harvest, knob diameter (cm), fresh weight of knob (g), dry weight of knob(g), average 

weight of the knob(g), yield per plot(kg). The result show that the treatment T9(RDF 125% + 

Neem cake) is maximum and significantly increased the days taken to knob initiation, Days 

taken to first knob harvest, fresh weight of knob (g), dry weight of knob (g), average weight of 

the knob(g), yield per plot(kg) as compared to control. Similarly, treatment T8(125% RDF + 

Azotobacter) give that plant height at harvest (cm), knob diameter at harvest (cm) over control. 

Study concluded that the combined use of organic, inorganic and bio-fertilizer improved the 

growth and yield of knol-khol plant. 

Keyword: Knol-Khol, Bio-Fertilizer, Organic Manure, Growth, Yield 
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An analytical study on Bhawantar Bhugtan Yojna in Sehore District of Madhya Pradesh  

Pradeep Piplaz, K.N.Pathak and Abhilasha Sharma  

RVSKVV- R.A.K. College of Agriculture, Sehore, Madhya Pradesh 
 

The state government of Madhya Pradesh has launched a new scheme named as 

“Bhawantar Bhugtan Yojna” to hedge price risks in agriculture sector. The objective of the 

Scheme is to provide the compensation for agriculture products whenever its price fall below the 

announced Minimum Support Prices (MSP) by the central government. According to the official 

notification, around 6.5 million farmers across the state has been identified who cultivate oil 

seeds and pulses crops across the state and may enroll under this scheme. Additionally, in 2018, 

the government can extend the coverage for more crops like horticultural crops under this 

scheme. Looking to this fact, the present study was conducted in the year 2018-19 in the 

department of Agricultural Extension and Communication, RAK agriculture college sehore to 

find out the extent of awareness of farmers about Bhawantar Bhugtan Yojna and relationship in 

between socio economic profile and awareness of farmers by selecting 130 farmers randomly 

from 10 villages of sehore block of sehore district M.P. The statistical test use for the study were 

mean, percentage and chi square test. the Study showed that out of the total farmers, the higher 

proportion of the farmers 36.92 per cent found to full awareness Bhawantar Bhugtan Yojna 

followed by partial awareness awareness regarding Bhawantar Bhugtan Yojna found to be 35.38 

per cent of total farmers and 27.69 per cent of total farmers found to least awareness regarding 

Bhawantar bhugtan yojna. It was also concluded that age and size of land holding of the farmers 

had non-significant relationship with their awareness about Bhwantar bhugtan yojna. On the 

other hand education,socio-economic status, economic motivation, mass media exposure 

,innovativeness, information seeking behaviour and attitude towards bhawantar bhugtan yojna of 

the farmers had significant relationship with their awareness about Bhwantar bhugtan yojna. 
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Network of pesticide distribution system in India: options and opportunities for rural 

development 

Ritu Pandey*, Arpita Dash, Sonal Patel, Pritam Singh, Moni Thomas. 

Jawaharlal Nehru Krishi Vishwa Vidalaya,Jabalpur, MP 
*Email: rituosm@gmail.com 

 

Fertilizers, pesticides and plant growth promoters are integral part of agricultural 

production system in India and elsewhere. As agriculture is progressing in India so are the 

demands of these agro-chemicals, implements, equipments, seeds, packaging materials, 

insurance and finance products. There are outlets for these and deep inside the rural sector is 

strategically important because of its access to nearly 80 percent of the Indian population. Can 

this network be channelised for other services or can this be exploited by other digital platforms 

of marketing? The data of government of India was utilised to gain a deep insight to the 

distribution network of agro-chemical and allied sale outlets in the country 

The Central Insecticide Board and Registration Committee (CIBRC), established under 

Department of Agriculture and Cooperation, Government of India is the regulatory authority for 

production, export, import, distribution and use of pesticides in the country.. Accordingly to the 

data there was 2, 00,129 pesticides sale points in India during the year 2018-19. 

The analysis of the data reveals that there are four type of distribution point In India 

viz.,State Department of Agriculture , Cooperatives, Other Institutes and Private traders. There 

was 2,22,731 sale points in the country during the year 2018 -19. Uttar Pradesh hadhighest 

pesticide sale points(1,34,562) while Pondicherry had the least number(157).Madhya Pradesh 

had highest number of pesticide distributors(11400), while the north eastern states had 3,304 

distributors. The latter were spread across the States of Assam , Mizoram, Nagaland. 

The present information of the network of pesticide distribution system in the India is 

very important . Startups, MSMEs,Digital marketing platforms, SAUs,KVKs as well as young 

Agricultural Professionals and World bodies can use the wider and deeper network of exiting 

pesticide distribution system in the India to further their business interests in the rural sector of 

the country. 
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 Changes in Social and economic importance of women through social sector in Agriculture 

Archana Khare, Amit Kumar, S.V.S.Chauhan, Debesh Singh  
R.V.S.K.V.V., Krishi Vigyan Kendra,  Morena (M.P)  

 

             Women Empowerment in India and highlights the issues and challenges of women 

Empowerment Declining work par ticipation rate of women in the lobour market in India is 

leading towards increasing incidences of unemployment, increasing informalization, dependence 

on the primary sector. Special attention should be paid to increase the income of women. Women 

have to be self sufficient to make their own role in society. We observe in our day to day life 

how women become victimized by various social evils. Women in India fare worse than men; 

particularly women, out of agriculture to industry and services, is still far too slow to work out. , 

low wages, unequal access to assets and other productive inputs, lack of decision making power 

and education. Women have an important role in agricultural work, women apart from home 

work, they also support in farming and farming, rearing children, farming work, home work, and 

all work is done successfully. Addition they face care work, household chores and at times 

poverty. Opening up of the economy and rapid economic growth have escalated some of the 

existing structural barriers faced by women. New challenges in the form if dismantling of 

traditional support structures, displacement due to migration and obsolescence of traditional skill 

sets have cropped up. They are making a new improvement in their lives by adopting new 

technologies of Agriculture by herself. Staying at home doing small construction work by her.  

Giving your participation is changing a lot already. Now it’s time for women’s Empowerment. 
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Upliftment of economical status of rural people through Bamboo plantation 

S. Bhalawe*, R.K. Thakur, P. Shrivastava, S.S. Sarvade and U. Bisen 

College of Agriculture, Balaghat 
Jawaharlal Nehru Agriculture University, Jabalpur (M.P.) 

*Email: sbhalawe@gmail.com /sbhalawe@jnkvv.org 
 

 In this paper, we examine the potential of bamboo as a source of income and better livelihood 

for rural communities. We look at the importance of bamboo from a global perspective with special 

attention to its economic, social and ecological values.  In-depth study on bamboo uses has been 

made in Baiher block of Balaghat. Interview with bamboo entrepreneurs, household observation, 

group discussion and in-depth study has been carried to garner more reliable information. 

Bamboo plantation in private land and commercialization of its product is a usual practice since 

time immemorial and well known as a key source for income generation to sustain the livelihood 

of marginalized and landless people. Poor, dalits and ethnic communities are found more 

dependent on bamboo as it is easily available and cheap in comparison to other materials. Skilled 

poor people were found economically empowered by weaving different types of bamboo 

products focusing on traditional as well as modern market demand, selling and utilization of 

earned money to uplift the livelihood of the family. Especially women from marginalized 

community were found benefitted from bamboo species since they are able to send their children 

to the school. Bamboo is playing crucial role to uplift the economic and educational status of the 

deprived people in rural area of Balaghat. Study found most of the bamboo resources are not 

fully utilized due to lack of proper management system. Traditional knowledge and skills on 

bamboo handicraft are not transferred to new generation due to changing occupation. Therefore, 

an integrated effort is required to develop bamboo entrepreneurship, promotion of cottage 

industries and conservation of traditional knowledge system to reduce the poverty of rural 

people. 

Keyword: Bamboo, rural communities, livelihood, poverty, forests and ethnic 
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Effect of summer and winter stress in Tharparkar milch cows 

Deepandita Barman, S.S.Lathwal, C. Kotresh Prasad, Anuradha Gupta, Maneesh 

Ahirwar, Srijana Sharma and Sadhana Tiwari 

Livestock Production Management 
ICAR-National Dairy Research Institute, Karnal-132001 

 
The present study was undertaken to study the seasonal influence (winter and summer) 

and parity (P1, P2, P3, P4 and P5) on milk production (litre per day) and milk constituents viz. 

Fat (%), SNF (Solid not fat), Protein (%) and Lactose (%)  in Tharparkar milch cows. Clinically 

healthy 7 cows were randomly divided into fifth parity during winter and four parity during 

summer season. The milk production in different parities was significantly (P<0.01) affected by 

both the season. It had been observed that during summer, milk production decreased with the 

increase in parity due to physiological summer stress whereas, Tharparkar cows showed 

increased milk yield in winter with the increase number of parity. The SNF was highly 

significant (P<0.01) in fifth parity (10.08±9.0) as compared to P1, P2, P3 and P4 during winter 

season, whereas summer season had no effect on change in SNF value as per the passage of 

parity. The milk production (litre per day) on summer during different parity P1, P2, P3 and P4 

were found to be 2.5±0.47, 7.1±0.51, 7.3±0.58 and 4.4±0.97, respectively. Solid not fat (SNF) 

was affected during winter season with the passage of parities showed significant (P<0.01) 

increase in P5 (10.08±9.0) as compared to P1, P2, P3 and P4 (7.58±0.97, 2.38±5.09, 0.97±10.08 

and 5.09±3.0, respectively), whereas no significant changes had been observed during summer. 

There were no significant changes observed in protein % and lactose % during all parities in both 

summer and winter season. 
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Prospects of ornamental fisheries for the empowerment of farm women 

Raj Kumar, Sahar Masud and Akhil Gupta 

Fisheries Unit, Faculty of agriculture, SKUAST- Jammu, Main campus, Chatha-180009 (J&K) 
 

Ornamental fish keeping always remains an interesting activity throughout the world. 

Aquarium fish keeping provide not only aesthetic pleasure but also acts as regular income 

provider. Indian waters possess a rich diversity of fishes having ornamental characters, which 

includes both indigenous as well as exotic nature. From last few years, aquarium fishes are 

receiving great demand in local as well as foreign markets. Ornamental fisheries 

sector/enterprise has the great potential for engaging unemployed, under-employed youth as well 

as low income farmers especially farm women. This enterprises also possess the peculiar 

characteristics of being easily adopted by both urban as well as rural youth; very less space 

requirement for initiating the ornamental fisheries/aquarium business; comparatively less space 

and water requirement- one can even start aquarium and ornamental fisheries business in one 

small room of his/her house. Ornamental/aquarium fisheries will definitely plays an important 

role in fulfilling the target of doubling the farmer’s income as well as entrepreneurship 

development especially women. Therefore, the farmers who are mainly engaged in crop 

production and/or veterinary enterprises may adopt the practices of ornamental fish culture side 

by side and engage themselves and enhance their overall income per unit area. 

Keywords: Ornamental fisheries, farmer’s income, women empowerment. 
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Moringa leaf powder for combating anaemia 

Alka Singh*, Neelu Vishwakarma
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 and Alpana Sharma
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1JNKVV, Krishi Vigyan Kendra, Sidhi (MP) 
2JNKVV, Krishi Vigyan Kendra, Jabalpur (MP) 
3JNKVV, Krishi Vigyan Kendra, Shahdol (MP) 

*Email: alkasingh80@gmail.com 

  

Moringa oleifera (M. oleifera), commonly known as ‘drumstick tree’ or ‘horseradish 

tree’.  It is also called "Miracle tree" because of its power pack qualities of nutritional and 

medicinal aspects. It is one of the most useful tropical tree. Almost every part of this plant has 

nutritional value. The pods and leaves are consumed as food. The leaves are rich in minerals, 

vitamins and other essential phytochemicals. The leaves extract are used to treat malnutrition, 

increase breast milk in lactating mothers. Several research findings have shown moringa to have 

vitamin A, vitamin C, potassium, calcium and proteins which are higher when compared to those 

in carrots, bananas, milk and eggs respectively. 

One group of women belonging to lower socio-economic status, suffering from Iron 

deficiency anaemia, aged between 15-45years were selected for the study. Pre-test and post-test 

pre experimental design was used. The result showed there were significant increase in blood Hb 

level (8.3±0.80 g/dl), HCT%  (36.6±2.48) and decreased of platelets (36428.41±49023.46 /ul). It 

can be concluded that moringa leaves powder could improve iron deficiency anaemia in women. 

Females with higher levels of education showed better response towards intervention. 

 

 

 

https://www.sciencedirect.com/topics/nursing-and-health-professions/phytochemical
https://www.sciencedirect.com/topics/nursing-and-health-professions/malnutrition
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Evaluation of intercropping of lentil with linseed for sustainable production under rainfed 

condition in Sagar district 
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E-mail:mamta.jnkvv@gmail.com 

                                                                                Abstract 

Lentil (Lens culinaris Medik.) is one of the major grain legume crops and play very 

important role in the supply of the protein to under nourished vegetarian population of the 

country. It is one of the most importantpulse crops of Madhya Pradesh.Lentil crop improving the 

soil health as a result of biological nitrogen fixation. It can be grown under conserved moisture 

conditions after monsoon rains. The sowing of lentil is popular as mono, intercropping and 

mixed cropping. It was observed that low productivity of lentil in Sagar district was attributed 

due to unavailability of quality seed of wilt resistant varieties. Wilt is a major biotic stress of low 

production of lentil. Due to this reason farmers prefer to grow wheat in Rabi season in place of 

pulses.Keeping this in view the on-farm trials were conducted in the year 2018-19 and 2019-20 

on ten farmer field to evaluate intercropping of lentil with linseed for enhancing production 

potential and income of farming communities under rainfed condition. The technology was 

comprised with row ratio of 2:1(lentil+ linseed) and lentil as sole.Lentil grain yield in intercrop 

was 10.75q/ha and 13.84 q/ha in 2018-19 and 2019-20, respectively while 9.1q/ha and12.56q/ha 

yield were recorded from farmers practice during 2018-19 and 2019-20 respectively. The 

additional yield of linseed was 5.26 q/ha and 7.83 q/ha in 2018-19 and 2019-20 respectively. 

Average of two year revealed that net return was Rs.44625/ha (farmers practice) and 

RS.81298/ha (intercrop) along with benefit cost ratio 3.35 (farmer practice) and 5.21 (intercrop). 

The 1.2 per cent wilt incidence was recorded from lentil + linseed intercropping while it was 12 

per cent in farmers practice (sole crop with broadcasted sowing).In view of the findings and 

results it may be concluded that intercropping system was most suitable for higher production 

and profitability as well as disease management under rainfed condition. 

Keywords: Intercropping, Wilt Incidence in per cent, Benefit cost ratio 
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Gender equality is a human right which entitles all persons irrespective of their gender to 

live with dignity and with freedom. Gender equality is also a precondition for all round 

development and reducing poverty. Empowered women make invaluable contribution to the 

improvement of health conditions and educational status and productivity of whole families and 

communities, which in turn improve prospects for the next generation. Women's empowerment 

and economic development are closely interrelated. While development itself will bring about 

women's empowerment, empowering women will bring about changes in decision-making, 

which will have a direct impact on development.Yet discrimination against women and girls - 

including gender-based violence, economic discrimination, reproductive health inequities, and 

harmful traditional practices - remains the most pervasive and persistent form of inequality.In 

rural India, women’s empowerment opportunities remain restricted by social, cultural, and 

religious barriers. The importance of gender equality is underscored by its inclusion as one of the 

eight Millennium Development Goals. Ignoring gender disparities comes at great cost-to people's 

well-being and to the country’s abilities to grow in a sustainable manner, to govern 

effectively.Social equity can enhance livelihood security, productivity and sustainability of all 

members in building their capacity for their own development. 

Keywords: Genderequality, Women in India, Women’s development 
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The twelve semen samples from six adult Berari bucks were collected by using artificial 

vagina, once in a week during July- September 2017. The average semen volume was 1.18 ± 

0.06 ml with creamy colour. The seminal pH was 6.78 ± 0.01. The average mass motility was 

3.92 ± 0.14 in 0 to 5 scale while individual motility was 84.44 ± 0.88 percent. The live sperm 

count was 86.42 ± 0.88 percent, abnormal sperm count was 5.08 ± 0.26 percent and the total 

sperm concentration was 3417.36 ± 35.93 (×106/ml). The overall quality of Berari buck semen 

was found optimum for use in breeding programme.  
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Key Drivers of Rural Change 
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India resides in its villages. The backbone of country's progress lies in rural development. 

The rural India's growth is still obstructed by infrastructural hurdles, malnourishment, illiteracy 

and unemployment. It has led to the migration of youth to cities in search of greener pastures. If 

we aim to achieve the goal of inclusive growth for all, the villages need to develop in line with 

their urban counterpart. Rural development is the integration of economic, social and political 

growth at the grass root level to improve the quality of life. It undertakes to provide equal 

opportunities in areas of health, sanitation, education and employment. This new dynamism in 

rural areas can be caused by internal factors (e.g.  assets of a given rural region), external factors 

(e.g. national politics) or their combination.It is certain that the dominant indicators and their 

impacts on the rural change differ according to the unique features of rural areas. Nevertheless, it 

is worthy to define common points which have already created great shifts or are able to create 

further that give new role to rural areas in the global scene. There are five main systems which 

may cause the rural change. These are: physical systems, social systems, natural systems, 

economical systems and institutional/organizational systems. 

Keywords: Rural change, Village, Development 
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A field experiment (On Farm Testing) was conducted during Rabi season of 2017-2018 

and 2018-19 at Farmer’s field in Harda district (Madhya Pradesh) for the study “Effect of 

Integrated Nutrient Management based on Soil Test Value on growth and yield attributes of 

Wheat (Triticum aestivum L.)”. The experiment was laid out in randomized block design with 

replicated five times which were covered 2 ha area of farmer’s field. The experiment treatments 

viz., T1 (Farmers practices) 100 kg /ha DAP +200kg Urea and T2- 75% RDF+5 kg/ha Zn+ 10 

t/ha FYM +3 kg /ha Azatobactor culture and PSB culture. On the basis of results summarized at 

30, 60, 90 DAS and at harvest, the maximum growth were recorded in T2 Compare to T1. 

Experiment data revealed that the Wheat yield increases with application of 75% RDF+5 kg/ha 

Zn+ 10 t/ha FYM +3 kg /ha Azatobactor and PSB culture.  The average wheat yield about 

48.24.0 q/ha was harvested by average cost of cultivation Rs. 27421/- ha. However, the average 

yield from farmers practice about 37.94 q/ha by cost of cultivation Rs. 23875 /ha. By adopted 

this technology, yield increased about 27.15 % compare to farmers practice. Farmers were got 

average net return Rs 61341/ha with B: C ratio is 1:3.24. The experiment concluded that INM 

technology would be helpful to reduce the cost of cultivation as well as increases the yield per ha 

with social and environmental harmoniously benefit to mankind and Animal.  
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In India, soybean is a rainy (Kharif) season crop which faces excessive moisture (EM) 

stress between seedling and flowering. This stress is remarkable especially in Madhya Pradesh 

(MP) state that accounts for 55% of national soybean production. Therefore, there are needs to 

evaluate current popular cultivars and advanced lines under EM conditions in MP. A field 

evaluation was conducted at Jawaharlal Nehru Agricultural University in Jabalpur, MP. A total 

of 25 soybean cultivars and lines were exposed to EM condition at 15-20 DAS, 35-40 DAS and 

55-60 DAS. As the control, the same set of soybean genotypes were grown in a well drained 

field condition with general cultivation practices. The EM condition resulted in drastic 

reductions in nodule numbers, fresh weights and dry weights at flowering, but no change in 

number of branches per plant, days to 50% of flowering and days of maturity. However, for 

some cultivars, e.g. NRC-37, highest dry weight was recorded in EM. At harvest, number of 

seeds per plant, hundred seed weight, grain yield and harvest index decreased with EM, relative 

to the control. In the control condition, the highest yielding popular cultivars were Bragg (2759 

kg ha-1), JS 97-52 (2407 kg ha-1), and NRC-37 (2398 kg ha-1), JS 335 (1305 kg ha-1) and JS 95-

60 (1222 kg ha-1). Slightly higher yields per hectare were observed for advanced lines in control 

as follows: JS 20-71, 3120 kg ha-1; JS 20-87, 2991 kg ha-1; RVS2001-4, 2602 kg ha-1; JS 20-50, 

2583 kg ha-1. The consistently lower yields in EM condition over lines and cultivars suggest that 

a further effort to expand screening genotypes is required for genetic improvement of EM stress 

tolerance. 

Keywords: Excessive Moisture (EM), Soybean, DAS (Days after Sowing) 
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Terminalia bellirica as important NTFPs tree for tribals  
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Terminalia bellirica is one of the multipurpose tree species having great potential of 

traditional medicinal uses. Many tribes of India like, Didayi (Orissa)., Kattunaikka (Kerala), 

Dhangars and Gowlis (Maharastra), Gond, Khariya and Panka (Madhya Pradesh), etc. are use 

Terminalia bellirica to cure different diseases. They use fruits, leaves, bark and kernel of 

Terminalia bellirica to cure cough, skin disease, diphtheria, fever, menstrual disorder, asthma, 

etc. Other than the traditional medicinal uses, the species also produces different NTFPs Viz., 

dye, gum, tannin, oil, resin and tasar (silkworm). Tribes of India marketed various products of 

Terminalia bellirica including, whole fruit, fruit pulp, Baheda extract, Triphala churn, whole 

plant, etc. in the local or retailer market. They earn income approximate one to two lacks per 

year from fruits of Teminalia bellirica. The annual trade of India is 2000 to 5000 MT from 

Teminalia bellirica only. However, collection of fruits was carried out from wild only. Teminalia 

bellirica is needs to improvement and domestication for maximum utilization and income 

generation for development of rural and trible peoples of India. 

Keywords: Teminalia bellirica, Medicinal, NTFPs, Tribe  
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Buckwheat (Fagopyrumesculentum) an annual crop, is a pseudo cereal and member of 

polygonaceae family. Compared to other grains, the major benefit of buckwheat is, it is gluten 

free and has unique amino acid composition which gives special biological activities including 

cholesterol-lowering, anti-hypertensive and improving digestion by relieving constipation. Buck 

wheat varieties PRB-1, Nelagiri, along with one bread wheat variety as a control were procured 

from Wheat scheme, MARS, Universityof Agricultural Sciences, Dharwad during Kharif ,2018.  

The varieties were analyzed for proximate principles, cooking quality and acceptability along 

with control. Themoisture, fat, protein and ash contents were found to be highest in Nelageri 

variety i.e., 15.73, 1.87, 18.78 and 3.66 g per 100 g respectively. Fat content ranged from 1.29 – 

1.87 g among the buckwheat varieties.The least amount of protein (15.28 g) was reported in 

PRB-1 .Crude fiber ranged between 1.37 – 1.46g. Carbohydrates (69.65 g) and energy contents 

(348 Kcal) were found to be maximum in PRB-1 variety.Nelagiri variety had increased cooked  

weight (435.10 g) and volume (289.34 ml) after boiling. The boiling time for PRB-1 and Nelagiri 

varieties were 7 and 6 min respectively. The dehusked boiled and pressure cooked buckwheat 

grains of Nelagiri variety revealed higher sensory scores in terms of appearance (7.50), color 

(7.30), flavor (7.70), taste (7.40), texture (7.40) and overall acceptability (7.30).. There was no 

significant (p>0.05) difference was observed in per cent increase in weight and volume among 

the two buckwheat varieties. Nelagiri variety grains when pressure cooked took less time (4 min) 

compared to PRB-1 (5 min). The pressure cooked buckwheat grains had sensory scores ranging  

from: 7.40 -7.60, 7.00 - 7.20, 6.80 - 7.60, 6.80 - 7.40, 6.50 - 7.50 and 6.70 - 7.60 for appearance, 

color, flavor, taste, texture and overall acceptabilityrespectively.Boiled and pressure cooked 

Nelagiri variety had significantly highest sensory scores compared to PRB-1. Thus, buckwheat 

varieties had good composition, cooking quality and acceptability. Hence, the utilization of 

buckwheat can be promoted in different food products for the general population as well as those 

with digestive disorders which aid in nutritional security. 

Keywords: Buckwheat, PRB-1, Nelageri, Proximates, cooking quality, acceptability. 
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Adoption Level of Sesame Cultivators of Sihora Block of Jabalpur District and their 

Association with Technological Gap in Recommended Sesame Cultivation Practices 
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The current study was undertaken in Sihora block of Jabalpur district with minimum 

sesame productivity among other blocks with the aim to know the adoption level of sesame 

cultivation and their association with technological gap in recommended sesame cultivation 

practices. Through applying ex-post-facto research design and three stage multi sampling 100 

sesame cultivators were interviewed. Collected data was scored, classified, analysed and 

presented in the form of frequency count and percentage and chi-square test was applied to know 

the association. Out of total respondents, 46% had medium level of adoption, followed by 27% 

with low and 27% with high level of adoption of recommended sesame cultivation practice. Also 

the association between adoption level of sesame cultivators and technological gap in 

recommended sesame cultivation practices found to be significant. Hence, it can be concluded 

that there was significant association between adoption level of cultivators and technological gap 

in sesame cultivation. Since a few studies has been undertaken on sesame in the past, the current 

study was done particularly to bring the attention towards this oilseed queen to increase the 

adoption of improved sesame cultivation practices and ultimately increase the sesame 

productivity in the state. 

Keywords: Adoption, Ex-Post-Facto, Technological gap, Association and Sesame. 
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Floriculture- A tool for income generation among rural women 
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Floriculture is a labour-intensive activity, wage payment forming roughly one-third of the 

costs of production. It indicates that even a modest floriculture programme can generate millions 

of jobs thus significantly contributing to national income. Indian floriculture industry has 

reached INR 12000 crores worth and the export has increased from 546.71 crore in 2017 to 

almost 600 crore with the export of 19726.57 metric tonnes of floriculture products in 2018-

2019. Commercial floriculture in India is now viewed as a fast-growing industry, particularly 

under the protected environment of greenhouses. Till the 1960s, the flower trade was restricted 

locally within villages and towns where women primarily grew and sell various types of flowers 

in the neighborhood since fresh flowers could not survive a long journey to elsewhere. This 

situation has changed during the last few decades. Farmers are now growing different flowers 

both for domestic market and export purposes and the fresh flowers are now moving long 

distances due to the availability of air transport and refrigerators. Villages where floriculture is 

expanding, attracting local government support to build infrastructure such as roads, schools and 

health facilities. Women who grow flowers in rural areas have gained opportunities to interact 

with outsider business communities and traders; they are no longer shy to approach government 

officials and NGOs on behalf of their villages to negotiate assistance for sustainable 

development projects. Besides, women can learn to generate income by selling value added 

floriculture products like garlands, bouquets, flower arrangements, dry flowers etc. locally and 

nearby towns during festivities, cultural ceremonies or religious functions. Rural women can 

form integrated floriculture cooperatives and can join large scale floriculture industries for 

increased and sustainable income. The small-scale floriculture in rural areas has however 

undoubtedly energized and empowered rural women to enhance their livelihoods, economy and 

local ecology. Some of the floriculture based ventures would include sale of quality seeds and 

other inputs; advisory services and consultancy; village-level marketing; multipurpose 

warehouses and controlled atmosphere storage; hiring of implements; micropropagation, and 
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post harvest management of cut and loose flowers. For financial support to these ventures, a rural 

network is required to provide credit on appropriate and easier terms. Various financial 

institutions have special financial schemes for women. These include KVIC, NABARD, 

cooperative societies and regional rural banks that can play an important role in empowerment of 

rural women through various credit schemes. The NARS, ICAR and SAUs have developed 

several agro technologies directed at reducing drudgery of farm women. Use of these 

technologies must be ensured by dissemination of information regarding floriculture technical 

knowhow. Also Entrepreneurship Development Centres can be created in agricultural 

universities to integrate entrepreneurial skill development among rural women for building self-

confidence and self-awareness in them through income generation. 

Keywords: Women Empowerment, Floriculture, Entrepreneurship, Cooperatives 
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Using conventional technique in agriculture is like cancer to our soil and health, as well. 

It does not only make the soil barren but eventually, the farmer goes under debt. Hence, the only 

way to deal with this ever rising problem is zero budget natural farming. The word budget refers 

to credit and expenses, thus the phrase zero budget means without using any credit and without 

spending any money on purchased inputs. Natural farming means farming with nature and 

without chemicals. Subhash palekar, the discoverer of zero budget natural farming gave many 

theories, principles, and methods of ZBNF. Zero budget farmers use mulching, soil protection 

techniques, natural pesticide and fertilizers. The principle methods of ZBNF include crop 

rotation, green manure and compost, biological pest control and mechanical cultivation. There 

are most popular 4 pillars of ZBNF i.e. jivamrita, bijamrita, acchadana and whapasa. Palekar’s 

Zero Budget Natural Farming has undoubtedly made an indelible mark on farming in India. 

More than 40 lakh farmers across the country have benefited greatly from this technique and 

surely this number will increase tremendously in coming years. 
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The chemical industry is a very important constituent of the growing Indian economy. 

Indian chemical industry currently accounts for about 3percent of the $5 trillion World chemical 

market in 2017-18.(Ministry of chemicals & Fertilizers, GoI). Indian Government of India 

through various development programmes is promoting organic farming, in the recent years. In 

context to this the official data(2015-16 to 2018-19) of GoI on the area under chemical and bio-

pesticides was analysed. Both Annual growth Rate (AGR) as well as Compound Annual Growth 

Rate( CAGR) in the area under use of chemicals and bio-pesticides were studied between 2015-

16 to 2018-19 . 

The area under chemical pesticides  was 54.9 percent of the total area under cultivation 

(96628 thousand ha) while that under bio-pesticides was5.59 percent during the year 2014-15. 

The area under chemicaldecreased during 2018-19 to52.51 percent and area of biopesticides 

increased and become 8.7 percent of the total area under cultivation.The AGR in the are under 

bio-pesticides was19.85%,12.17%,6.48% and89.14 percent respectively during 2014-15 to 2015-

16, 2015-16 to 2016-17, 2016-17 to 2017-18  and 2017-18 to 2018-19 . The AGR of the area 

under chemical pesticide use during the corresponding years were 29.95% , 3.74%, 14.71% 

and7.01%respectively. 

The CAGR in the area of chemical pesticide used between 2015-16 to 2018-19 was13.0 

percent, while that under bio pesticide was 28 percent during the period. The higher CAGR in 

the area under bio pesticides in India indicates an growing awareness among Indian farmers 

towards it , may also be read as success of the policy implementation process of GoI to reduce 

pesticide residue load in the food and environment . 

Keywords: Chemicals, Biopesticides, Annual growth rate, Compound annual growth rate 
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The approaches and strategies that are necessary to bring about development of rural 

communities. In rural communities, the main areas that have been taken into account in this 

research paper include, development objectives of rural areas, components of rural development 

policy, approaches for rural development, strategies of rural development and other strategies 

promoting rural development.Therefore this to understand the contribution of adult education in 

promoting rural development. In India, more than 70 percent of the population is residing in rural 

communities. In India, majority of the population, resides in rural communities. The 

development of all aspects within rural communities is vital for the effective development of the 

country. These include, education, employment opportunities, infrastructure, housing, civic 

amenities and the environmental conditions. Furthermore, rural individuals need to be aware of 

all modern and innovative methods and techniques that are vital to augment productivity. Within 

the country, the rural communities are still in an underdeveloped state. The individuals are 

residing in the conditions of poverty, they are illiterate and unemployed. Due to these factors, 

they are unable to sustain their living conditions in an appropriate manner. It is essential to 

formulate programs, schemes and measures that have the main objective of bringing about 

improvements in rural communities. The main areas that have been taken into account in this 

research paper include, concept of rural development, approaches to rural development, 

problems experienced by rural individuals, programs initiated by the Government for rural 

development. 
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The use of phages for disease control is a fast expanding area of research with great 

potential to replace the chemical control measures. Bacteriophage, small infectious agents that 

invade bacterial cell are harmless to eukaryotes, and act as environmentally friendly means of 

controlling bacterial diseases. Like other viruses, phage particle or virion consists of the nucleic 

acid (DNA or RNA) surrounded by protein coat (capsid). Phage infection begins with adsorption 

to specific receptors on the surface of host cell, thereby nucleic acid is injected into the cell. 

Depending on cycles of viral reproduction i.e. lytic or lysogenic, either nucleic acid is used to 

synthesize viral components assembling into complete viruses, followed by lysis of the cell, or 

nucleic acid integrates with host DNA and remains in a dormant state as a prophage for extended 

periods of time. The biggest impediment that affects the efficacy of phages is their inability to 

persist on plant surfaces over time viz., UV light and development of phage resistant bacterial 

strain. Persistence of phage were significantly increased by co-application of an attenuated 

mutant of host bacteria. Designing strategies for the use of bacteriophages as agents for plant 

disease control are critical such as, application timing can be altered. Instead of morning or 

afternoon application, phages can be applied late in the day to minimize the adverse effects of 

UV and to extend the persistence of phage in close proximity to the target bacterium to 

encourage biological control. The use of phage against bacterial plant pathogen prevents a viable 

control measure for a number of destructive bacterial crop diseases. Some phage-based products 

already becoming available on the market viz., AgriPhageTM for control of bacterial spot or 

speck of tomatoes and peppers, ErwiphageTM for control of fire blight of apple trees, developed 

by Omnilytics and Enviroinvest company, respectively suitable for use by commercial organic 

growers. Promising result and efficacy of phage therapy against phytopathogenic bacteria may 

be the future roadway against phytobacteria that infect wide range of agricultural crops. 



238 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Strengthening of Weaker Section through Goat Farming in Bundelkhand 

Mayank Dubey*, R.K. Rai, Gaurav Shukla, Umesh Chandra and Vijay Sharma 

Banda University of Agriculture and Technology, Banda (UP) India 
*Email: mayanksitu@gmail.com 

 

Goat farming in Bundelkhand is mainly practiced by socially and economically backward 

households. Due to the poor investment capacity of these households, goat farming could not 

attain the status of commercial farming. However, the goat farming provides excellent 

opportunities for investment in view of recent emphasis on export of meat and meat products. 

Goat farming is low cost enterprise mainly because of unique characteristics like small size, 

clean habits, maintained at low cost rations such as tree leaves, grass, high conversion efficiency 

of roughages into protein, milk (with medicinal value) and meat with other advantages like early 

kidding, smaller gestation period, prolificacy (twins and triplets), short kidding interval and wide 

range of adaptability. Goat farming has great potential for income and employment generation 

for the rural landless people, although they have not been given adequate attention. Goats are 

properly referred to as the poor man’s cow because they are asset to the poor. Goat can play a 

great role in poverty alleviation of rural poor in Bundelkhand Region. India has the world’s 

largest goat population after China. As per the National Livestock Census the goat population in 

the country has almost doubled in 30 years: from 76 million in 1977 to 135.17 million in 2012 

with 58 million non-descript goat population. The rate of increase in goats in the past five 

decades has been the highest among all ruminants; they beat sheep and cattle. This growth rate is 

in spite of an annual slaughter rate of 38 per cent. Today about five million households in the 

country rear goats, up from three million in early 1970s. Many households are absolutely 

surviving on income from goat rearing. Therefore, genetic up-gradation of this vast population of 

goat in the region will improved socio economic status of the small farmers and land less 

families. It will generate the source of income for this resource poor class of region through sale 

of milk, bucks and surplus animals. Problem of malnutrition in weaker section may also be 

improved. 
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  The growing awareness of the need for and urgency of building “entrepreneurs” for the 

attainment of accelerated and self sustained economic growth could be ascribed to two factors. 

Due to lack of entrepreneurial competency, many agricultural post-graduate students are not in 

position to take advantages of agricultural enterprise for their self employment. Not much study 

has been done in India to assess competency of agricultural post-graduate students towards the 

agri-business. Acquainted with this fact the investigation was conducted on “entrepreneurial 

competency of the post-graduate students of SDAU”. The present study was carried out on 

proportional stratified random sample of total 150 post-graduate students studying either in the 

final year of Master degree or in any year of Ph.D. of Sardarkrushinagar Dantiwada Agricultural 

University (SDAU), Sardarkrushinagar of Gujarat. The data were collected through interview 

schedule contacting post-graduates personally. Ex-Post-Facto research design was applied for the 

study. Foremost problems perceived by post-graduate students in acceptance of agricultural 

enterprise were; lack of positive mind set to establish own enterprise, insufficient practical 

knowledge to start the enterprise and lack of dynamic managerial ability of agricultural 

enterprise. Need to conduct survey to know attention of students for investigation of agricultural 

enterprise, need to provide right approaches to get in touch with various key agricultural 

enterprise supporting services and need to improve clear-cut strategies for better marketing of 

agricultural products are most important suggestions offered by post-graduate students to 

overcome the problems perceived by in acceptance of agricultural enterprise.  
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Biopesticides are derived from animals, plants and micro-organisms such as bacteria and 

viruses. The advantages of biopesticides are (1) They are inherently less harmful than chemical 

pesticides; (2) They are more target specific than chemical pesticides affecting only the target 

pests and their close relatives. In contrast, chemical pesticides often destroy friendly insects, 

birds and mammals. (3) They are often effective in small quantities. Also, they decompose 

quickly and do not leave problematic residues.The most commonly used biopesticides include 

Bacillus thuringiensis (Bt), Baculoviruses and neem. In addition to these, trichoderma, which is a 

fungicide, is also used. Biocontrol agents, such as Trichogramma, are parasites and predators of 

pests and theireggs. These biopesticides and bio-control agents viz: Bacillus thuringiensis (Bt). 

Bacillus thuringiensis is the most commonly used biopesticide globally. It is primarily a 

pathogen of lepidopterous pests which are some of the most damaging. These include American 

bollworm in cotton and stem borers in rice. When ingested by pest larvae, Bt releases toxins 

which damage the mid gut of the pest, eventually killing it. Baculoviruses; These are target 

specific viruses which can infect and destroy a number of important plant pests. They are 

particularly effective against the lepidopterous pests of cotton, rice and vegetables. Their large-

scale production poses certain difficulties, so their use has been limited to small areas. They are 

not available commercially in India, but are being produced on a small scale by various IPM 

centres and state agricultural departments. Neem; Derived from the neem tree 

(Azadirachtaindica), this contains several chemicals, including ‘azadirachtin’, which affects the 

reproductive and digestive process of a number of important pests. As neem is non-toxic to birds 

and mammals and is non-carcinogenic, its demand is likely to increase. However, the present 

demand is very small. Although more than 100 firms are registered to produce neem-based 

pesticides in India, only a handful are actually producing it. Furthermore, very little of the 

production is sold locally, most being for export markets. Trichoderma;Trichoderma is a 

fungicide effective against soil born diseases such as root rot. It is particularly relevant for 

dryland crops such as groundnut, black gram, green gram and chickpea, which are susceptible to 
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these diseases.  Trichogramma; Trichogramma are minute wasps which are exclusively egg-

parasites. They lay eggs in the eggs of various lepidopteran pests. After hatching, the 

Trichogramma larvae feed on and destroy the host egg. Trichogramma is particularly effective 

against lepidopteran pests like the sugarcane internode borer, pink bollworm and sooted 

bollworms in cotton and stem borers in rice. They are also used against vegetable and fruit pests. 

Trichogramma is the most popular bio-control agent in India, mainly because it kills the pest in 

the egg stage, ensuring that the parasite is destroyed before any damage is done to the crop. 
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False smut of rice caused by Ustilaginoidea virens (Cooke), perfect sexual stage 

Villosiclavavirens. RFS early know as minor disease but now time very severe increasing 

concern in majority of rice growing areas around the world as epidemics have been reported 

lately.Disease incidence ranged from 5- 85% and major grain yield loss of 0.2% to 49% in terms 

of not only quantity but also in quality reduction, threatens food safety due to its production of 

mycotoxins. The symptoms are visible only after flowering when the fungus transforms into 

globose structures or yellowed carbonaceous masses of individual grains unfit for consumption. 

In this part, the infection cycle and invasion mechanism, including the primary and secondary 

source of RFS infection. They involved different factors affecting for invention mechanisms of 

disease occurrence, including the infection time and pathway. Due to knowledge of 

epidemiology and invention mechanisms, resistance source, disease aggravates, proper 

management strategies needed to be framed to control the false smut disease. Improvement in 

completing the management source of false smut needs more emphasis. This review summarizes 

the present status of RFS, biochemical mechanism invention, resistant source of cultivars and 

management of false smut in rice. 

Keyword: - Rice, False Smut, U. Virens, Invention Mechanism, Management Source 
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Agriculture is the backbone of India and it contributes towards the economy of the 

country and also generate  more employment. Horticulture being an important sector of 

Agriculture contributes around 31% to the GDP of Agriculture. Over the last few years , 

Horticulture has made immense progress in terms of expansion in production and area under 

various crops like fruits , vegetables , flowers , medicinal and aromatic plants , crop 

diversification , increase in productivity , technological interventions for more  production and 

reducing post harvest losses . Through value addition and processing techniques, the post harvest 

losses have been reduced to a greater extent which in turn generates more income and provides 

nutritional security. The produce of Horticulture sector acts as a raw material for various agro 

based industries and provides employment to many people. More production of Horticultural 

crops has also increased the export potential of India and lead to more foreign earnings. Both 

Agriculture and Horticulture complement each other and for holistic development of Horticulture 

sector in India National Horticulture Mission was launched in our country in 2005-06. 

Horticulture is not only a means of diversification but it also forms an integral part of nutritional 

security and poverty alleviation. From the point of view of nutritional security, the rural and 

agriculture development has become primary area of focus and attention in the current 

horticultural development programmes. 
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  The ginger (Zingiber officinale Rosc.) is a tropical plant cultivated all over the world due 

to its culinary and medicinal properties. It is one of the most important spices commonly used in 

food, which increases its commercial value. However, soft rot (rhizome rot) is a common disease 

of ginger caused by fungi such as Pythium and Fusarium spp. It is the most destructive disease of 

ginger, which can reduce the production by 50 to 90%. India one of the leading producer and 

export about 60% ginger of the total world production. The Madhya Pradesh only contributed 

about 20.20 million tones production from 12.5 thousands hectare area among all ginger growing 

sates in India. The Tikamgarh is first place in production and area among ginger growing district 

of Madhya Pradesh. The traditional farmers practices viz., old/local varieties of ginger which had 

been cultivated found prone to soft rot+ No rhizome treatment at the time of storage and sowing 

of ginger rhizome+ indiscriminate use of fungicides were observed the causes of yield losses as 

well as low production. In keeping this view of low production and importance of disease 

incidence and severity, The Krishi Vigyan Kendra, Tikamgarh(M.P.), India was implemented 

ginger managing technologies through trainings/on-farm testing and Front line demonstration 

from 2009-10 to 2019-20 in Bhopalpura village of Prathivipur Block of the distrcit.The 

innovative technologies (improved and high yielding ginger variety Suprabha+ rhizome 

treatment with Ridomil MZ-78 (mancozeb+ metalaxyl) @ 3 gm/liter of water before sowing and 

storage of rhizome and drenching of the same fungicide dose at the  incidence of soft rot on 

standing crop at 15 days-interval as need based). After these ten years the results were revealed 

that 162- villages’ farmers were found in adoption of variety Suprabha with disease management 

practices. In major ginger growing area of the district is in Prathivipur Block in which about 190- 

farmers involved in growing of ginger from an area of 54.4 hectares. The production of ginger 

was 13536 quintals before technological interventions but after intervention the production 

increased 22560 quintals. The extra yield of the ginger was found about 9024 quintals which 

valued of Rs. 60300000 as extra revenue in the district. The KVK efforts made change in the 

livelihood and motivated of the farmers’ community.  
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 Madhya Pradesh is pre-dominated by the Tribal population. Due to the different 

linguistic, cultural and geographical environment, and its peculiar complications, the diverse 

tribal world of Madhya Pradesh has been largely cut-off from the mainstream of development. 

The population of Tribals in Madhya Pradesh is 153.16 lakh constituting 21.06% of the total 

population of Madhya Pradesh (727 lakh), according to the 2011 census. There were 46 

recognized Scheduled Tribes and three of them have been identified as "Special Primitive Tribal 

Groups" in the State. The main tribal groups in Madhya Pradesh 

are Gond, Bhil, Baiga, Korku, Bhadia, Halba, Kaul, Mariya, and Sahariya. Dhar, Jhabua , 

Mandla and Dindori districts have more than 50 percent tribal population. Baigachuck area of 

Dindori District is mostly dominated by the tribal population. Baigas believe themselves to be 

descendants of Dravid & as the name advocates, these are that society of the Gonds who fall in 

the priest class. It entails that they indulge into magical activities and boast about being knower 

about the evil spirits. Besides practicing agriculture they are passionate woodsman and hunter. 

This backward tribe of Baigas is found in Dindori, Mandla, Balaghat, Shahdol & Sidhi District.                 

          There is an emerging need of skill based interventions through KVKs among the farmers 

and rural youth to improve their performance in farming.Skill building is very essential for 

retaining youth in agriculture.The basic need of present time is to explored on imparting skills to 

the youths and agriculture force to reduce unemployment. 

 The study was conducted to assess the impact of various skill development training on 

farming community their livelihood Security.production and found tremendous change in their 

socio-economic status. KVK conducted various skill development trainings i.e. Seed grower, 

vermi compost, mushroom production, nursery raining, organic farming, value addition, bee 

keeping , assistant gardener, sericulture, fruit and vegetables preservation, sitching etc.The study 

depicts that not only their income has been increased but awareness and knowledge about 

improved technologies also increased. Efforts of KVK had definitely played an important role in 

development of tribal farming community and help them to join in the main stream.                                                                           

Keywords: Skill, Training, Community, Socio-Economic Status 
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Guava (Psidium guajava L)  belongs to family Myrtaceae is precocious and prolific in 

bearing habit and bears fruits thrice in  year. It has unique bearing habit makes it high demanding 

fruit plants. Uttar Pradesh accounts 48,000 hectare area with a production of  9,14,360 Metric 

tons with average productivity 18.77 MT/ha. Most of the old guava orchards have been planted 

on traditional spacing 6-8 meter apart in row and plant to plant distance with least or no canopy 

management practices. 

With shrinking in land man ration, high density planting system is much talk subject now 

days, it is accommodation of maximum possible fruit plants per unit area is called high density 

planting. Guava under HDP systems, though it gives high yield during initial years, as the tree 

advances in age light interception and aeration decreases in the inner portion of the canopy due 

to shading and overcrowding,  resulting low yield of  poor quality fruits. Guava flower produced 

on current season shoots on mature wood laterally or terminally. Fruit load depends on number 

of new shoots; hence more number of new shoots results in more fruiting surface area. Guava 

responds very well on pruning, bending and canopy architecture alteration. ICAR-Central 

Institute for Subtropical Horticulture initiated research on tree architecture viz. espalier 

architecture, ‘Y Trellis’ and traditional training systems and results obtained are quite 

encouraging.  Lalit, Shweta, and lalima guava cultivars were planted in espalier architecture 

maximum fruit numbers and yield per plant (52 and 10 kg) were noted in Lalit and  (33 and 7.3 

kg/tree) in Shweta in 2nd year, the projected yield estimated was 22 t/ha. Average fruit weight 

was higher in Lalit and Shweta   were 187.5 g/fruit and 215 g/fruit respectively. Fruiting 

behavior in different tiers showed that 2nd and 3rd tiers from ground were having maximum fruits 

as compared to other tiers. The fruits are attractive in appearance, larger in size and most of the 

fruits are ‘A’ grade size and quality under tree architecture. 
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Plant growth regulators are widely used in modern agriculture, horticulture and 

viticulture. ‘‘True’’ plant growth regulators interfere directly with the plant’s hormonal status. 

Plant growth regulators are extremely important agents in the integration of developmental 

activities. The role of plant growth regulators (promoters, retardants and inhibitors) in various 

physiological and biological processes in plants is well known which enables a rapid change in 

phenotype of the plant. Growth regulators are known to influence all major processes viz. seed 

germination, vegetative period, flowering, seed development, fruit ripening and yield. Apart 

from this, plant growth regulators regulate expression of intrinsic genetic potential of plants. 

Control of genetic expression has been demonstrated by plant growth regulators, at both 

transcriptional and translational levels. The growth regulators regulate the pace of growth of 

individual part and integrate them to produce the form that we recognize as a plant and 

metabolism provides the power and building blocks for plant life.  

Keywords: PGRs, Growth, Development and Physiological Activities 
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 The rainfed areas support > 40 % human population and 2/3rd of livestock of the country. 

More than 80 % of total pulses are grown in this areas. Pulses, historically vital constituent of 

cropping system and consumption pattern are the only rich source of protein for 43 % 

vegetarians. The human population inIndia is expected to reach around 1.48 billionby 2030. 

Enhancing productivity of pulses has been the major concern for meeting protein to raising 

population and malnutrition in India. Among the rabi season pulse crops in the country, chickpea 

(Cicerarietinum L.) is leading pulse crop which is grown in 10.6 million ha with annual 

production 11.1 million tonnes registering an average productivity of 1056 kg/ha during 2017-

18. Madhya Pradesh contributed a significant 34 % of total chickpea area and 41 % of total 

production in the country, thereby ranking 1st both in area and production but productivity is low 

due to traditional way of cultivation and planting system. Keeping the above facts in mind the on 

farm trial was conducted at farmer’s field of village Butte Hazari, Balaghat (M.P.) during rabi 

season of 2018-19 and 2019-20 to elucidate the effect of high yielding variety, method of 

planting and nipping on growth and yield on chickpea.Chickpea variety JG-14was sownon 

December 05, 2018-19 and December 01, 2019-20, using 75 kg/ha seed rate at row spacing 45 

cm (row to row). Cropwas fertilizedwith 20:60:40 kg nitrogen, phosphorus and potassium per 

ha.Nipping in chickpea is done at 25 days after sowing. The highest average yield (13.54 q/ha) 

obtained from line sowing by seed drill cum fertilizer and nipping over famers practices (9.66 

q/ha) (broad casting the seeds and without nipping.Yield was increased by 26.65 per cent by 

improved practices over famer’s practices. This might be owing to better crop stands and seed to 

fertilizer contact enhances proper growth and development of crop. Nipping practice enhances 

the more number of branches while restricting profuse vegetative growth thereby promoting the 

crop yield. On the basis of the present investigation, it is concluded that line sowing of high 

yielding variety with nipping at 25 days after sowing increase the yield of chickpea crop. 
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Moringa (Moringa oleifera) is one of the important crop originated from India and Africa 

which can be exploited for its nutritive richness present in leaves, flowers and pods. The crop is 

suitable for cultivation in arid and semi-arid regions of India. Recently moringa is rediscovered 

for its possibility in alleviating malnutrition which is the severe problem among infants and 

nursing mothers throughout the world. Apart from its leaves, the flowers and pods are also useful 

in cure as many as 300 diseases in traditional ayurvedic medicine. Nearly 46 Antioxidants and 36 

Anti-Inflammatory compounds are available in moringa. The leaves of moringa contain all 8 

essential amino acids and rich in Omega 3, Omega 6 and Omega 9 oils. The seed powder of 

moringa has antibacterial properties and is also highly effective as a water purifier. Moringa trees 

can be grown in social forestry eco-system, there by the livelihood, socio-economic status of the 

rural people may be improved. India is a developing country and its getting in trap of population 

explosion. The economic growth is surged ahead since independence but, the nutritional security 

of the rural women and children is the biggest issue to be addressed. In this context, moringa is a 

very simple and readily available solution to the problem of malnutrition. 
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Influence  of Plant Growth Regulators on growth, yield attributes and yield of Rabi Onion 

Neeraj Dhaked* and A.K. Nigam 

*Department of Horticulture, COA, Tikamgarh, JNKVV, Jabalpur, Madhya Pradesh  
 

A  field experiment  entitled  “Influence  of Plant  Growth  Regulators  on  growth, yield  

and  yield  attributes  of  Rabi onion” (Allium cepa  L)”  was conducted  during2017-18  at  

research  field  of  the  College  of  Agriculture,  Tikamgarh.  Ten treatment combinations laid in 

completely randomized block design with three replications. The  findings  of   the  experiment  

with   respect  to  growth  attributes   of  onion  crop revealed  significant  effect  of  plant   

growth  regulators  on  plant  height,  number  of leaves, dry weight of shoot  and dry weight of 

bulb. Among the treatments, maximum plant height  was noticed in GA3 seedling dip +  foliar 

spray  62.56 cm which  was significantly followed  by treatment  NAA @ 200 ppm seedling  dip 

+ foliar spray (61.09  cm). Minimum plant height was recorded in treatment control (58 cm). 

Maximum polar diameter of bulb was recorded in treatment GA3 @100 ppm @ seedling dip + 

foliar spray) (4.89 cm), which was at par with treatment NAA @ 200 ppm seedling dip +   foliar   

spray (4.67 cm) with   significant difference.  Lowest   polar diameter of bulb was measured in 

control (4.07 cm). 

Among  various  plant growth  regulators  concentrations  application  treatments, highest  

yield of  marketable bulbs  was  recorded with  application  of GA3 @ 100  ppm seedling dip  + 

foliar spray (316.70  q/ha))  which was followed  by NAA @ 200 ppm  seedling dip + foliar 

spray (302.40 q/ha), GA3 @100 ppm @ foliar spray (289.30 q/ha) and NAA  @ 200 ppm foliar 

spray (268.40 q/ha) in descending order with significant difference. Lowest total yield was 

obtained from treatment control (209.70 q /ha). 

 Highest cost of cultivation was recorded under CCC @ 200 ppm seedling dip + foliar 

spray. Treatment  GA3 @ 100  ppm seedling  dip +  foliar spray) had realized  highest gross 

income and net  income and cost: benefit  ratio along with highest  cost: benefit ratio followed  

by NAA @  200 ppm seedling  dip + foliar  spray and GA3 @100 ppm @ foliar spray.  Lowest 

cost: benefit ratio was found with Control. 
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Importance of ITK in Sustainable Agriculture 

Sabyasachi Pradhan
1
* and Venkteshwar Jallaraph

2
 

1Department of Extension Education, JNKVV, Jabalpur 
2ICAR-ATARI, Zone-IX, Jabalpur 

*Email: sabyasachipradhan16@gmail.com 
 

The ITK (Indigenous Technical Knowledge) is the local knowledge, has been developed 

by the people based on their experiences and continuous improvement through informal 

experimentation over centuries. The advent of the concept of sustainable agriculture has evoked 

interest on ITK that has the element of use of natural products to solve the problems pertaining to 

agriculture. Most of the agricultural resources are harnessed by modern agricultural technologies 

without taking care of adaptability of local prevailing conditions and possible consequences. The 

modern agricultural technologies like, monoculture causing rapid erosion of crops and livestock 

genetic diversity, natural soil fertility and pests outbreaks, while chemical inputs causing 

environmental pollution and chemical hazards and mechanization causing high cost of 

cultivation are confined, capital intensive agriculture and breakdown of social grace of rural 

communities. Hence there is an urgent need to minimize the exploitation of agricultural 

resources for next generations by keeping healthy agriculture. Obviously, the development of 

modern agricultural technologies, substantially increased the crops and livestock production, but 

gradually decreased the farms income due to heavy investment on costly external resources of 

uncertain future availability. The sustainable agriculture is the holistic approach of eco-friendly 

agricultural technologies which cannot be ignored the ITK. The ITK in agriculture are organic in 

nature. They do not harm any agricultural resources and environment. But unfortunately, the mad 

race for modernization of agriculture, the time tested indigenous technologies are fast getting 

scarce and improvised. To achieve the goal of sustainable agriculture, its urgent need to awaken 

ITK in agriculture. 

Keywords: ITK, Sustainable Agriculture, Modern technology. 
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Impact Of Long Term Application Of Inorganic Fertilizer And Organic Manure On Soil 

Properties and Yield Of Soybean-Wheat Sequence In A Vertisol 

Anil Nagwanshi*, AK Dwivedi, BS Dwivedi and SK Dwivedi 

Department of Soil Science and Agricultural Chemistry, JNKVV, Jabalpur, Madhya Pradesh-
482006 

*Email: anil_nag22@yahoo.com 
 

This study aimed to investigate the impact of integrated application of inorganic fertilizer 

(NPK) and farmyard manure on soil physical, chemical and microbiological properties and 

soybean-wheat yield. We performed field experiments on the Research Farm of Department of 

Soil Science and Agricultural Chemistry, JNKVV, Jabalpur during 2016-17. The highest yield 

was associated with integrated application of fertilizer along with Farmyard manure (100% NPK 

+ FYM) in comparison to optimal dose of NPK (100% NPK).While, the lowest yield was found 

in control as well as 100% N alone. But supplementation of fertilizer P with N (100% NP) 

enhanced the yields in soybean-wheat. Moreover, applied 150 % NPK observed the higher yield 

as compared to 100% NPK and 50% NPK. Similar trend was also marked for soil physical, 

chemical and microbiological properties in after harvest of wheat. The result revealed that no 

appreciable changes have been found in pH, EC and BD  over its initial value. It has also 

been noticed that continuous cropping resulted in enrichment and improvement of 

organic matter reserves in soil. 

Keywords: Farmyard manure, Inorganic fertilizers, Yield, Nutrient, Soil properties 
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State of pesticide sector in India: A state-wise analysis on pesticide consumption 

Harshita Tiwari ,Yogendra Uikey, Priya Tiwari, Vedant Gautam and MoniThomas 

Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur 
Email: tiwariharshita97@gmail.com 

  

Agriculture is one of the most important sector of Indian economy in India,engaging as 

much as 65 percent of the work force. It contribute14 percent to GDP,13 percent to export 

besides food, fibre, fodder and livelihoods Industrialization of agriculture has favoured  

extensive use of  agrochemicals including fertilizers, pesticides, micro nutrients, and plant 

growth regulators. Over the decades since independence of the country, pesticides have become 

an integral part of modern agriculture. The pesticide sector in India is worth 214 billion in 2019 

The pesticide sector in India is built on components of export-import, production, formulations, 

marketing, sale and consumption. There is lot of analytical study in already done on various sub-

sectors of pesticide sector in the past. As domestic consumption of pesticides is very important in 

understanding high input farming, cash crop production pockets, marketing -sales network, threat 

to bio-diversity, food export zones, human lives and impact of technology interventions. This 

macro level study is based on the pesticide consumption data of GoI from 2014-15 to 2018-19 on 

state-wise consumption of pesticides in 29 states and Union Territories of India. 

The consumption of pesticides has been observed in top 10 highest pesticides 

consumption states/UTs during the period of 2016-17 to 2018-19. The use-intensity has been 

found highest in Maharashtra followed by UP, punjab and Haryana. In Jammu kashmir also the 

growth in  pesticide consumption has shown positive trend(from 2014 to 2019). Pesticide 

consumption in advance agricultural states like  Punjab and Maharashtra during the period 2018-

19 declined by  24.55% and 5 percent respectively, is quite surprising and should be studied for 

its reasons. In a sharp contrast to this, Telangana where the consumption of pesticides was 

comparatively low during the years 2014-15 &2015-16 , an increase in pesticide consumption 

over year 2017-18 & 2018-19 i.e (41.61% in year 2017-18) was observed 0.57% in 2018-19.  

Arunachal Pradesh remains to be the lowest pesticide consuming state (just 5 MT) which 

consumes almost 99.7 percent less pesticide than the highest consuming  state Maharashtra ( 

11746 MT) in 2018-19. The majority areas in NE region in general apply low levels of pesticides 

and are in a declining mode of consumption, except the states like Tripura. Sikkim has become 

the first fully organic state. 
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Impact of variety and row spacing on growth and productivity of sesame 

Arun Patidar* and U.K. Tiwari 

Jawaharlal Nehru Krishi Vishwa Vidyalaya, College of Agriculture, Tikamgarh (M.P.) 
*Email:  arunpatidar933@gmail.com 

 

 Field experiment was conducted at Farm of College of agriculture, Tikamgarh JNKVV 

Jabalpur (M.P.) UP during kharib season of 2017-18. The experiment was carried out in a split 

plot design (SPD) with 15 treatment combinations comprising of five varieties TKG-501, TKG-

506, TKG-15-06, GT-10 and TKG-22 and three row spacing 15 x 10, 30 x 10 and 45 x 10 cm. 

All the treatment combinations were replicated three times. The maximum plant height and LAI 

was recorded in TKG-506 that was significantly superior over  TKG-501, TKG-15-06, TKG-22 

and GT-10 and with row spacing 15 x 10 cm at 20, 40, 60 days after sowing and at harvest stage 

of crop growth which was significantly higher over 30 x 10 cm, and 45 x 10 cm row spacing at 

all the stages of crop growth and other growth attributes viz total branches/plant was also 

significantly superior in TKG-506 under row spacing of 45 x 10 cm at all growth stages. Number 

of capsules plant-1 and number of seeds capsule-1 was significantly increased in TKG-506 under 

plant geometry 45 x 10 cm which led to significantly maximum seed yield of sesame superior to 

other treatment. 

Keywords: Growth, Sesame, Spacing, Varieties and Yield 
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Evaluation and utilization of soybean germplasm lines for possible resistance against 

Charcoal rot and Yellow mosaic virus diseases 

Surbhi Pachori
*
, M. K. Shrivastava, Pawan K. Amrate, andSharad Tiwari,  

Department of Plant Breeding and Genetics, JNKVV, Jabalpur – 482 004 
*Email: Cutenadorable.26@gmail.com 

 

To strengthen the high yielding soybean varieties for resistance against major diseases, a 

germplasm evaluation experiment was conducted at AICRP on Soybean, JNKVV, Jabalpur 

during Kharif, 2019. Soybean germplasm consisting of one hundred diverse lines including four 

checks viz. JS 20-34, JS 335, JS 20-98 and NRC 86 were evaluated against two important 

diseases of soybean prevalent in the region i.e. CR (Charcoal rot) and YMV (Yellow Mosaic 

Virus). The results from the present study revealed that fifteen genotypes viz. JS 20-98(C), 23-

10B (Z-17), VLS11, TGX849-D-13-4, EC 350664, EC 377883B, KDS256, G4P15, PK701, EC 

33940, JSM 232, UPSL 152, EC 325103, EC 389099 and DCB 137 were found to be highly 

resistant against both the diseases i.e. CR and YMV. In addition, forty-five genotypes were 

found to be absolutely resistant against CR and thirty-three were highly resistant to YMV. The 

rest of the genotypes exhibited a varied degree of reactions for the concerned diseases ranging 

from moderately resistant to highly susceptible. Fifteen genotypes exhibiting dual resistance 

against both the prime diseases also performed significantly high in yield and therefore can be 

utilized efficiently in the future varietal improvement programmes.   

Keywords:  Soybean, Charcoal rot, YMV, Resistance 
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Evaluation of bio control agents and novel fungicide tebuconazole 50%+trifloxystrobin 

25% against Helminthosporium oryzae isolates under in vitro. 

Malempati Subhash Sri Sanjay
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, Upendra Kumar Khare
1
, M Surya Prakash Reddy

1
, 

Raavi Sreenivasulu
1
 and Madhana Keerthana S

2 

1Department of Plant Pathology 
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Brown leaf spot of tomato caused by Helminthosporium oryzae is an air-borne pathogen 

responsible for qualitative and quantitative loss in rice production. It attacks the plant at any 

growth stage and it appears on the foliage, when there is an epidemic outbreak of disease the use 

of fungicides was one of the viable method of control. The Strobilurin fungicides are one of the 

most effective and broad spectrum action against plant diseases. It requires the evaluation of 

fungicides under in vivo conditions to know its effectiveness, prior to start the spray schedule in 

field conditions and for developing a cost effective disease management approach. Five bio 

agents and one new generation fungicide were evaluated against Helminthosporium oryzae under 

in vivo conditions. Effective inhibition of the mycelial growth of was recorded at 500ppm 

concentration of Tebuconazole50% + Trifloxystrobin25% WG. Among five biocontrol agents, 

i.e. Trichoderma viride was effectively followed by Trichoderma harzianum, while 

Pseudomonas fluorescents was fount least effective.  

Keywords: Helminthosporium oryzae, Tebuconazole50 % +Trifloxystrobin25 % WG, Biocontrol 

Agents 
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Insect vector interactions with persistently transmitted viruses 
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 and Monika Karn
2 
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*Email: upriya2014@gmail.com 

Majority of described plant viruses are transmitted by insects belonging to Hemipteroid 

group that includes aphids, whiteflies, leafhoppers, planthoppers and thrips. The interactions 

between viruses and vectors vary in duration and some degree of specificity, but some common 

themes in vector transmission have emerged. Many circulative, replicative viruses require non-

structural proteins for dissemination in vectors. Acquisition and transmission is essential to the 

infection cycle of the majority of plant pathogenic viruses. Plant viruses can interact with their 

insect hosts in various ways including non-persistent, persistent circulative and propagative 

transmission. More than 200 insects transmitting viruses retain in insects body for a few days or 

through-out life after acquisition by either persistent-circulative or persistent-propagative modes. 

Such viruses pass through the insect vector, from the gut lumen into the hemolymph or other 

tissues and subsequently in salivary glands. During the feeding by insects, virus introduced back 

into the host plants through saliva resulting expression of symptom. Specific interaction between 

virus and vector components occurs in order to move or replicate in the insect body. Moreover, 

virus and insect proteins implicates in overcome transmission barriers in the vector describes in 

some virus-vector interactions. In recent investigations, immunofluorescence electron 

microscopy depicts the replication sites and tissue tropism that propagate in insect vectors viz. 

Maize mosaic virus (Rhabdovirus) and Maize streak virus (Tenuivirus). Moreover, the 

dissemination pathway and associated intertactions among virus and vector are well 

characterized for luteovirus transmission by aphid vectors. Recent discoveries of the viruses 

belonging to different persistently transmitted generas has helped us in understanding the basic 

mechanisms of virus transmission, which ultimately enabled us for the development innovative 

strategies for breaking the transmission cycle . Considering the significance of persistent 

transmission, new approaches based on the genome level and molecular mechanisms of insect 

transmission need to understand. Since, viral diseases make up 47% of the new emerging 

diseases affecting plants. Direct and indirect effects on vector behavior in relation to the infected 

plant is another important research area forcing on virus acquisition and dissemination that once 

better understood, may lend itself to implement novel control strategies. 
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Effect of variety and nitrogen scheduling on maize (Zea mays L.) under rainfed condition of 

Malwa plateau agro-climatic zone 

Aakash
*
 and N. S. Thakur

 

Department of Agronomy, RVSKVV, College of Agriculture, Indore 

*Email: aakashkushwah7004@gmail.com 
 

Approximately 80% area of maize is under rainfed condition where testing of new variety 

and N management is a crucial factor to determine productivity of this area. A field experiment 

was conducted at research farm of IFSR Project, College of Agriculture, Indore, (M.P.) during 

Kharif-2018 has two factors, laid out in factorial randomized block design and replicated thrice. 

The first factor was variety which consist two levels i.e. V1 (JM 216) and V2 (JM 218) and the 

second factor was N scheduling which consist six levels namely N1 to N6 and had various 

proportion of nitrogen applied at different stages. The results indicated that, the maize variety JM 

218 was found promising since it recorded maximum value of growth parameters (plant height, 

dry matter, LAI and CGR), yield attributes (cob length, number of grain rows cob-1 and test 

weight), grain yield (6139 kg ha-1), stover yield (11107 kg ha-1), economic nitrogen use 

efficiency (ENUE), net returns (Rs 90662 ha-1) and B:C (3.52). Among the different N 

scheduling, N5 (33.3% N at sowing + 33.3% N at knee high stage + 1% N foliar spray at 40 DAS 

+ 32.3% N at tasseling stage) achieved higher values of growth parameters, yield attributes, 

ENUE and produced maximum grain yield (6197 kg ha-1), stover yield (11207 kg ha-1) and 

fetched more net income (Rs 91553 ha-1) and B:C ratio (3.52). It could be concluded that the 

maize variety JM 218 and N5, N scheduling system be more profitable compared to others 

treatments under rainfed condition. 

Keywords: Foliar Spray, N Scheduling, Economic N Use Efficiency, Rainfed 
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Genetic studies of fenugreek genotype grown under different salinity levels 
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Ten genotypes of fenugreek (Trigonella foenum-graecum L.) evaluated for genetic 

variability grown under salinity conditions in the laboratory of department of plant breeding of 

SKN College of agriculture, Jobner in the Rabi season of 2016-17.  They used  five different 

levels of NaCl salinity viz. 0.0 mM, 40 mM, 80 mM, 120 mM and 160 mM induced by 

supplementing 0.0, 584.4, 1168.8, 1753.2 and 2337.6 mg NaCl in 250 ml double distilled water, 

respectively. Data were recorded for nine seedling traits to determine genetic variability. The 

genotypes exhibited significant differences for all the characters (except in germination 

percentage at 0.0 and 40 mM salinity level) in each of the salinity level. The highest GCV and 

PCV values were observed in radicle fresh weight followed by plumule dry weight and radicle 

dry weight indicating that variation was high for these characters. Heritability in board sense 

was generally high for plumule and radicle fresh weight, plumule dry weight, radicle length, 

plumule to radicle length ratio and seedling length across the salinity levels. Hence, it is 

suggested that major emphasis should be given on these characters. Selection of these traits 

would be rewarding for frontier area of research in salinity conditions.  

Keywords: Fenugreek, genetic variability, salinity 
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Decision Suppot system is useful tool for Precision Farming 

Akanksha Sharma 

Department of Extension education, RVSKVV, Gwalior (M.P.)  

 

The advancement of technology has changed the present agriculture working pattern. 

With current advancement of computer and communication technology, the agriculture industry 

has been reformed. advancements in agriculture have made available huge amounts of data in 

different areas of agriculture. It is a great challenge to extract knowledge from data and this has 

led to methods and techniques such as decision support system that can bridge the knowledge 

gap. DSS are software-based systems that gather and analyse data from a variety of sources. 

Agricultural decision support systems (AgriDSS) are information technology (IT) resources that 

are designed to help farmers tackle complex problems in crop production, utilizing the best 

available data and knowledge about scientifically-sound best practices. DSS is widely applied in 

various parts of India for different agricultural management activities. Crop productivity being 

one such activity, it has given considerably good results with the use of DSS. in the era of Digital 

India, we can form the union of farmers through networking, and make the precision agriculture 

information reach the farmers through ICT. This unique idea helps the farmers to get high crop 

yield and intern there will be economic growth of our Nation. These technological systems, 

support precision agriculture or smart farming approach, which can reduce labour and fertilizer 

inputs, minimize negative environmental impacts, and also increase yields. This types of system 

will give farmers the capability to observe farm data in real-time and consequently provide them 

the convenience to make immediate appropriate decisions. 

Keywords: Decision support system, agriculture, decision  and farmer 
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Response of phosphorus levels in combination with bio-inoculants on growth, yield of rice 

and soil properties in a Vertisol of Central India  

Rajesh*, A. K. Upadhyay and H. K. Rai   

Department of Soil Science and Agricultural Chemistry, College of Agriculture 
Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur - 482 004 (M.P.), India 

*Email: rajeshchaman5@gmail.com  
 

 Field experiment was conducted during Kharif season of 2018 with rice variety Kranti at 

the Research Farm, JNKVV, Jabalpur to study the response of phosphorus levels along with             

bio-inoculants on growth and yield of rice and soil properties. Experiment was framed in RBD 

with 11 treatment combinations consisted of four levels of phosphorus (0, 30, 60 and 90 kg ha-1) 

and soil application of two bio-inoculants (PSB and VAM) including absolute control, which 

were replicated thrice. The soil of the experimental field was medium black and clayey in texture 

with having pH (7.45), EC (0.25 dS m-1), OC (5.48 g kg-1), available N, P and K having 188.16, 

16.87 and 342.73 kg ha-1, respectively. The results indicated that phosphorus levels along with 

soil application of PSB and VAM had significantly increased the plant height at different days of 

interval of rice (35, 70 days after sowing and at harvest). Application of 120:60:40 kg N, P2O5 

and K2O ha-1 along with soil application of PSB having T6 was recorded significantly 

maximum plant height (33.27, 65.17 and 75.39 cm) at 35, 70 days after sowing (DAS) and at 

harvest over control, which were being statistically at par to rest of the treatments excluding 

control at 35 DAS, T7, T10 and T11  at 70 DAS and at harvest. However, the minimum values of 

plant height (29.41, 46.83 and 50.37 cm) were recorded under without fertilization un-inoculated 

having control (T1) at all the days of interval of crop. Similarly, treatment T6 was recorded 

significantly higher grain (4977 kg ha-1) and straw (7125 kg ha-1) yields over rest of treatments 

except T7, T10 and T11 with respect to grain yield and T5, T7, T10 and T11 with respect to straw 

yield. However, the minimum yields of grain and straw (2317 and 3853 kg ha-1) were obtained 

under control. Results further showed that different treatments of phosphorus levels along with 

soil application of bio-inoculants was significantly affected by chemical properties of post 

harvest soil except soil pH. Maximum EC (0.23 dS m-1), OC (5.39 g kg-1), available N, P and K 

(171.15, 16.35 and 317.28 kg ha-1) in soil were obtained under treatment T6. Therefore, present 

study concludes that incorporation of 60 kg phosphorus ha-1 along with soil application of 

PSB could results in better performance of rice and sustaining the soil health in a Vertisol. 
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Quality, productivity and economics of soybean as influenced by nutrients application 

under STCR approach  
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A field experiment was carried out at the Research Farm, JNKVV, Jabalpur during 

Kharif season of 2015 with soybean variety JS 97-52 under the on-going research programme of 

AICRP on STCR to evaluate the impact of initial soil test values and targeted yield based NPK 

fertilization on quality, yields and economics of soybean. The experiment was laid out in 

randomized block design and replicated four times consisted of five treatments (T1: Control; T2: 

GRD; T3: T.Y. 25 q ha-1; T4: T.Y. 30 q ha-1 and T5: T.Y. 35 q ha-1). The soil of the experimental 

field was medium black belonging to Kheri series of fine montmorillonitic, hypothermic family 

of Typic Haplustert and clayey in texture with having neutral to slightly alkaline reaction, normal 

in EC, low in available N and medium in OC, available P and K. The results revealed that 

increasing doses of applied NPK up to highest doses based on soil test values and targeted yield 

significantly enhanced the content of total chlorophyll in soybean leaves at different days after 

sowing. Highest content of total chlorophyll (3.37, 3.09, 2.97 and 2.05 mg g-1) in leaves at 30, 

45, 60 and 75 days after sowing (DAS) were recorded significantly with application of 85, 118 

and 56 kg N, P2O5 and K2O ha-1 (T5) having higher fixed yield target of 35 q ha-1 over rest of the 

treatments at all the DAS except T4 at 45 DAS, while minimum in control at all the DAS. Results 

further showed that seed and stover yields of soybean were significantly influenced by different 

treatment of applied nutrients with maximum seed (1596 kg ha-1) and stover (2672 kg ha-1) 

yields were recorded under T5 treatment.  Application of highest doses of nutrients having T5 

was required maximum expenditure (Rs. 41995 ha-1), while needed minimum investment (Rs. 

32884 ha-1) in control. Maximum gross monetary return per unit area (Rs. 74537 ha-1) was 

obtained under T5 and was gave maximum net monetary return per unit area (Rs. 32542 ha-1). 

However, the lowest net monetary return per unit area (Rs. 5876 ha-1) was recorded under 

control. The highest doses of applied NPK nutrients based on soil test values and targeted yield 

resulted in maximum benefit per rupee investment (1.77) as compared to without applied 

nutrients having control. 
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Crop loss due to pathogens, pests and weedsreduces global agricultural productivity upto 

20-40 percent. So, there is the need of an effective technology which can reduces the crop loss 

by increasing resistance against theses organisms. Development of disease resistance in plants by 

conventional breeding is a very time consuming process while new technologies like genome 

editing make it easier and most effective. In these techniques, programmable nucleaseswere used 

for manipulation of DNA. CRISPR/Cas means clustered regularly interspaced short palindromic 

repeats which detect, recognize the foreign DNA, cleaves it. This system was first discovered in 

Escherichia coli in 1987.CRISPR/Cas system mainly consists of CRISPR loci separated by 

spacer regions and Cas genes. CRISPR/Cas system works in three stages to carry out a full 

immune response against invading foreign DNA i.e., acquisition, expression and interference 

stage.CRISPR/Cas system is categorized into three types among those type II system is mainly 

used recently in genome editing which works on double-strand break in host DNA that can be 

repaired by either non-homologous end-joiningor homology-directed repair. Resistance in plants 

is developed either by modifying susceptibility genes of host plant or pathogenicity gene of host 

pathogen. Thus, CRISPR/Cas genome editing technology offers new possibilities in plant 

pathology to develop more durable disease resistance against pathogen.  

Keyword: CRISPR/Cas, Crop loss, Type II system, Disease resistance 
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             Observing the deteriorating situation in the farming sector, the importance of organic 

farming is being realized by farmers as well as the policy makers, intellectuals and sensitive 

citizens in our nation. Organic farming has emerged as a potential alternative for meeting food 

demand of increasing population, maintaining soil fertility status and increasing soil carbon pool. 

This research study highlights the constraints and opportunities regarding the adoption of organic 

farming practices, addresses the importance of organic fertilizer and economic and social issues 

related to organic farming system in Rewa district of M.P.  The present study was an attempt to 

identify  the constraints and opportunities in relation to organic farming in Rewa district of 

M.P.The study was carried out in Rewa district of M.P. with a sample of 120 farmers. 

 The present study has identified social factors that significantly affect the adoption of 

organic farming practices. These indicators include age, education status of farmers, household 

family size, farmers’ experience, herd size, and economic status   of the farmers’ household.  It 

was found that organic farming was perceived by the farmers for the eco friendly farming, 

improvement of soil physical conditions, better taste of farm produce and lower cost for crop 

production etc. A few farmers opted organic farming for environmental security, livelihood 

diversification and higher productivity. Farmers’ annual income has positively influenced the 

adoption process of organic farming system. The three factors namely farmers’ participation in 

organic farming related trainings and visits, farm size and compatibility of organic farming to 

their situations as the main determinants of adoption of organic farming among farmers.  The 

major constraints perceived by the farmers in adoption of organic farming were as unavailability 

of inputs at appropriate, lack of research based scientific recommendation, inadequate marketing 

facilities for organic product, unavailability of  quality of bio fertilizers and bio agents available 

and Increase in labour cost  due to  being time consuming and slow process. The surveyed 

farmers suggested urgent measures for the enhancement of organic farming system through mass 

awareness for organic agriculture and provision of management of well composted organic 

manures.  Skill oriented capacity building programme for small and marginal farmers should also 
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be conducted. Agricultural inputs may be made available at subsidized rates and agricultural 

credit system should be made efficient. Organic agriculture markets needs be established in 

various locations of the area.  The study also exhibited that farmers having large size land of land 

holding were found to be early adopters than small and marginal farmers. It implies that the 

institutions working for promotion of organic production should introduce the practice first to the 

large and resource-rich farmers followed by small and marginal farmers. 
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Medicinal plants play the major role in the functional and structural composition of living 

organisms. Medicinal plants are used world-wide for hundreds of years and are widely 

recognized because of having high healing effect. The scarcity and increasing demand for 

medicinal plants and their products have promoted the development of artificial cultivation of 

medicinal plants. Currently, one of the prominent issues in medicinal cultivation systems is the 

unstable quality of the products. Arbuscular mycorrhiza (AM) affects secondary metabolism and 

the production of active ingredients of medicinal plants and thus influences the quality of herbal 

medicines. The aspect is to develop healthy livelihood. Objective: To use mycorrhizae as bio 

fertilizers, to improve the quality of herbal material in plants and to produce organic medicinal 

materials from plants. Conclusion: Symbiosis of AMF favors the characteristics of medicinal 

plants, by improving the production and accumulation of important active ingredients of 

medicinal plants such as terpenes, phenols, and alkaloids, optimizing the composition of 

different active ingredients in medicinal plants and ultimately improving the quality of herbal 

materials. Through this review, I hope to draw attention to the status and prospects of, and arouse 

more interest in, the research field of medicinal plants and mycorrhiza.  

Keywords: Medicinal plants, Mycorrhiza, Bio fertilizers 
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In the era of 21st century, everything has been modified, so as the agriculture. Bio-

prospecting of agricultural and horticultural produce is being emerged out. The scenario of 

present agricultural  products is now changed. The people want healthy options for betterment of 

their life. So there is the need of advancement in value addition of our agricultural produce. 

“SARVERA” is the combination of ‘Saragvo’ and ‘Javera’ which are Gujarati words for 

Moringa and Wheatgrass respectively. It is the kind of value addition to our basic agricultural 

produce. With the advancement in the food habit, the nutritive value of food is decreasing, thus 

the requirement of such products is brought out. As we know in the ancient era, people were 

totally depending on the herbs and their by-products for the healthy lifestyle. Now the times 

come when we have to go back to that period and find out our roots. In the “SARVERA” juice of 

‘Javera” is enriched with powder of ‘Saragvo’ leaves. It can be the ready to serve fully nutritive 

drink for diabetic patient. It combines the medicinal value present in Wheatgrass and Moringa 

leaves, which is again beneficial for all, from growing kids to aged people. 

Along with that there is cultivation benefit also for making this product. As the Moringa 

is perennial tree, the spacing between the trees is well utilized by growing Wheatgrass in 

orchard, thus cultivation of Moringa can be complemented by this small scale product in unit of 

SARVERA, which will not require any high value installments plus it will leads to ‘Best from 

the West’ and ‘Healthy Future of Wealthy Agriculture’. It will provide the way toward the 

sustainable secondary agriculture.  

Keywords: Sarvera, Wealthy agriculture, Sustainable secondary agriculture 
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India Climate smart agriculture is an integrated approach to managing landscapes-

cropland, livestock, forests and fisheries-that address the interlinked challenges of food security 

and climate change. It is an agriculture that sustainably increases productivity, enhances 

resilience (adaption), reduces or removes GHG’s (mitigation) where possible, and enhances 

achievement of national food security and developing goals. Soil and water management under 

changing climate for agriculture, food, environmental and energy and livelihood security is a 

prerequisite for sustainable agricultural production. With the degradation of our natural 

resources, soil and water have become a matter of serious concern for the farmers, researchers, 

academicians, scientists and policymakers as these in turn affect issues like up liftment of rural 

people, food, security, and livelihood. By providing farmers with access to water, irrigation has 

been a key factor in the intensification of agricultural production. The high level of pressure on 

water resources has had serious repercussions for water users and the environment. Competition 

over water use is growing in river basins where there are no measures in place for arbitrating 

conflicts. Biodiversity is declining more rapidly for species that depend on fresh water 

ecosystems than for species from other types of ecosystems. Healthy soils for healthy life-soils 

provide global community with the space to increase the awareness and understanding of the 

importance of soil for food security and essential ecosystem functions. Managing soils is key to 

addressing climate change. Advanced water irrigation techniques have improved the lives of 

pastural communities.  

Keywords: Agriculture, Natural Resources, Management, Irrigation, Climate 
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Biofortification is an imminent, promising, cost-effective, and sustainable technique of 

delivering micronutrients to a population that has limited access to diverse diets and other 

micronutrient interventions. Unfortunately, major food crops are poor sources of micronutrients 

required for normal human growth. Improvement of the nutritional quality of horticultural crops 

is a relevant goal for overall sustainability. Essential amino acids are those that are not produced 

in humans and farm animals; thus, they must be obtained from external sources, which are 

generally plants. Biofortification works have been practiced in most of the horticultural crops 

like banana, cassava, beans, potato, orange sweet potato (OSP), cowpea, pumpkin etc.  Success 

stores of biofortification include Vitamin A rich orange sweet potato (World food prize 2016); 

generated by crop breeding. The knowledge obtained from genetic engineering research has been 

successfully applied to increase the content of some essential amino acids in crop plants. 

However, their application in horticultural crops is extremely limited. In the present conceptual 

paper, we describe some of the approaches used to increase essential amino acid levels in 

horticultural crops, and evaluate the efficacy of these efforts towards the bio-fortification of 

horticultural plants. 

Keywords:  Biofortification, Essential Amino Acid, Nutritional Quality, Horticultural Crops 
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Genetic engineering have allowed for precise control over the genetic changes into plant. 

A Genetically modified crops (GM crops) are plants used in  agriculture,the DNA has been 

modified using genetic engineering methods.Genetic engineering and plant transformation have 

played a pivotal role in crop improvement via introducing beneficial foreign gene(s) or silencing 

the expression of endogenous gene(s) in crop plants. Genetically modified crops possess one or 

more useful traits, such as, herbicide tolerance, insect resistance, abiotic stress tolerance, disease 

resistance, and nutritional improvement. To date, nearly 525 different transgenic events in 32 

crops have been approved for cultivation in different parts of the world. The adoption of 

transgenic technology has been shown to increase crop yields, reduce pesticide and insecticide 

use, reduce CO2 emissions, and decrease the cost of crop production. However, widespread 

adoption of transgenic crops carrying foreign genes faces roadblocks due to concerns of potential 

toxicity and allergenicity to human beings, potential environmental risks, such as chances of 

gene flow, adverse effects on non-target organisms, evolution of resistance in weeds and insects 

etc. These concerns have prompted the adoption of alternative technologies like cisgenesis,  

intragenesis, and most recently, genome editing. Some of these alternative technologies can be 

utilized to develop crop plants that are free from any foreign gene hence, it is expected that such 

crops might achieve higher consumer acceptance as compared to the transgenic crops and would 

get faster regulatory approvals. 
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Madhya Pradesh, a largest producer of soybean in India, is now facing the problem of 

charcoal rot disease in its cultivation greatly. In this study, Seventeen isolates of Macrophomina 

phaseolina (Tassi) Goid causal agent of charcoal rot belonging to different districts of M.P. were 

investigated for their pathogenic variability on three varieties i.e. JS 93-05, JS 20-29 and JS 95-

60 under poly house condition by cut stem inoculation technique. By this technique, actively 

growing culture pure (3-4 days old) of each isolates were inoculated upon cut end of stem of 18-

21 days aged plant and downward linear necrosis were recorded at 3rd , 6th , 9th and 12 days after 

inoculation. The study result revealed that isolates were significantly varied in causing necrotic 

lesion and Area under Disease Progress Curve (AUDPC) at both isolate and variety level. 

Necrotic lesion length at 12 days after inoculation of different isolates was varied between 0.0 - 

12.60 cm, 0.70 - 13.90 cm and 1.35-12.25 cm for JS 93-05, JS 20-29 and JS 95-60, respectively. 

Based upon highest AUDPC, isolates from Jabalpur (pathological screening plot) was found 

most pathogenic followed by isolate of Chhindwara and Seoni. Among the varieties, JS 95-60 

was found to be most affected as it recorded both highest mean necrotic lesion and AUDPC. The 

isolates, indentified as most pathogenic, will be useful for further evaluation of resistance against 

charcoal rot.    
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Hybrid rice is one of the alternative to increase productivity level. In hybrid rice three 

line system of hybrid seed production based on WA-Cytoplasm is most widely used. For WA-

CMS, fertility restoration is controlled by two dominant genes Rf3 and Rf4, but whenever the 

fertile cross combinations are promoted to F2 generation, plants fell into different category of 

fertility restoration ranging from 0% to 100% speculating that there might be some influence of 

genetic background on fertility restoration. Therefore, in this study we have developed near 

isogenic restorer lines of Pusa 6B using marker assisted backcross breeding carrying 

Rf3(Pusa6R-1), Rf4 (Pusa6R-2) and Rf3Rf4 (Pusa6R-3) genes in their genetic background and 

also grown F2 of PRH-10 hybrid having diverse genetic background in three different locations. 

In each backcross, foreground selection for gene of interest was done by using gene based 

(DRRMRf3-5) for Rf3 and gene linked marker (RM6100) for Rf4 respectively followed by 

background selection using 53 polymorphic markers. In BC3F1, three plants carrying Rf3 

(Pusa6R-1), Rf4 (Pusa6R-2) and Rf3Rf4 (Pusa6R-3) and having higher pollen and spikelet 

fertility were selected and selfed to generate BC3F2. Pollen fertility and spikelet fertility studies 

of Pusa6R-1, Pusa6R-2 and Pusa6R-3 lines segregating for Rf3, Rf4 and both Rf3 and Rf4 

revealed that the two genes Rf3 and Rf4 when present alone shows 3:1 ratio, while when they 

segregate together shows 15:1 (duplicate dominant) in near isogenic background. Pollen fertility 

and spikelet fertility studies of individual plant of Pusa6R-1, Pusa6R-2 and Pusa6R-3 lines were 

studied, which showed higher pollen and spikelet fertility in case of Rf3Rf4 or Rf4 in both the 

backgrounds. But in case of Rf3 gene which had known to be weaker gene in fertility restoration 

has shown higher pollen and spikelet fertility in near isogenic restorer lines where in diverse 

genetic background Rf3 was found as weaker gene in terms of pollen and spikelet fertility as 

compare to Rf4 and Rf3Rf4 together.. 
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Chilli (Capsicum annuum L.) is one of the important and indispensable condiment as well 

as vegetable grown all over the country. It is considered as one of the important cash crop 

because of its colour and pungency attributed by capsanthin and capsaicin, respectively. India is 

the largest producer, consumer and exporter of chilli in the world and accounting for 13.76 

million tonnes of production annually. Chilli encounters several insect pest and disease 

throughout the growing season and considered as one of the major constrains for chilli 

production. Because of this there is an indiscriminate use of insecticides that has led to 

insecticide resistance development, pest resurgence, disturbance in natural ecosystem and 

environmental pollution. To combat these, farmers are taking up nearly 18-26 rounds of pesticide 

sprays for the management even though when only 4-5 sprays are recommended. This practice 

has resulted in increased cost of cultivation. Besides, indiscriminate use of pesticides has led to 

severe ecological consequences like destruction of natural enemy fauna, effect on non target 

organisms and ultimately development of resistance to pesticides. By considering all these point 

the bio-intensive pest management (BIPM) is good. BIPM is essentially a component of 

integrated pest management. It will help to reduce the dependence on chemical pesticides and 

ecological deterioration. BIPM includes bio pesticides derived from microbial, parasitism, 

predator’s botanicals and all conventional non chemical methods of pest control. Indian farming 

which is going through a transition phase is slowly but surely adopting the ways and means of 

pest management for sustainable agriculture. 

Keywords: Bio-intensive pest management (BIPM), chilli, botanical pesticides 
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Pulses are the main source of dietary protein for the nutritional security point of view of 

the cereal based vegetarian diet of India. India is the largest producer, consumer and importer of 

pulses in the world 34.94% (29.99 mha) area, 37% (25.23 mt) production, and average 

productivity of 841 kg/ha (Directorate of Economics & Statistics, 2017-2018). Pulses contain 

approximately 21-25% protein. Foliar application of fertilizers has been proved to be an 

important asset with a specific aim of increasing nutrient availability at the time of need 

especially in the later stage of plant growth (Kuepper, 2003). Foliar spray helps the nutrients to 

reach the site of metabolism directly, no wastage of fertilizers and thereby reduce the 

requirement of fertilizers. We know that active nodulation of pulse crop stopsat 45 to 50 days 

after sowing and at that time, the positive effect of quick supply of nitrogen was found to have 

advantageous effects on enhancing growth and seed yield.Foliar spray of urea @ 1.0 % at pod 

filling stage of chickpea increased total dry weight (45.3g) Bahr, A.A., (2007). In Pigeon pea 

obtained higher seed yield (1390 kg ha -1) by application of zinc sulphate at 25 kg ha -1 along 

with foliar spray of 19:19:19: @ 0.4 % at flower initiation and pod development stages Gowda et 

al. (2015). Verma et al. (2011) concluded that 2.0 % spray of urea at 40 days after sowing in 

Blackgram increase seed yield. Foliar application of urea at 50% flowering stages increased the 

yield and seed protein of pulses Palta et al. (2005). Foliar application made the availability of 

nutrients quickly to plant took and all the nutrients for accelerating various physiological 

processes, which ultimately increased number of pod per plant,number of grain per pods, 

improved the plant growth and 1000 seed weight (Khanda et al., 1999). In moogbean 1.5 % urea 

and various micro-nutrients likemolybdenum, zinc,calcium, boron,  and iron @ 0.1 per cent with 

four sprays at 4 days interval from flowering to pod resulting Higher pods per plant, increased 

seeds per pod, 100 seed weight  and harvest index (34.6 %) Mondal et al. (2011).  This is 

concluded that, the foliar fertilization in pulses significantly increased seed yield, dry weight, 

number of seed per pod as compared to the basal application of fertilizers. 
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Organic farming practices not only improve the soil fertility but also increase farmers’ 

income. Hence, we can say organic farming is one of the best ways of improving soil fertility 

which co-benefited the sequestration of carbon from atmospheric. Organic farming has been 

shown to increase the SOC contents. Therefore, it is suggested as a measure to improve the 

overall greenhouse gas balance of agriculture compared to conventional farming. Crop rotation 

and organic fertilization are both known to exert strong control over SOC in any farming system, 

but neither of them is uniquely organic farming. The carbon sequestration under organic 

agriculture is possible either by maximizing the carbon input or by minimizing the soil carbon 

loss. Carbon sequestration rate varies with plant characteristics, rotation sequence, type and 

frequency of tillage, fertilizer management in terms of rate, timing and placement of fertilizers in 

the soils and integrated management of pest and nutrients, crop and livestock. 

https://collegedunia.com/university/25669-jawaharlal-nehru-krishi-vishwa-vidyalaya-jnkvv-jabalpur/admission
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A record raw silk production of 35,468 MT achieved by India during 2018-19 . Madhya 

Pradesh is one of the main Tasar silk producing states. Tasar silkworm rearing has been 

traditionally practiced by the tribal of Madhya Pradesh in the districts of Hoshangabad, 

Narsinghpur, Shahdol, Jhabua, Mandla and Balaghat. Sericulture is an agro based labour 

intensive industry; Farmers who were regular in the practice of silkworm rearing were only 

randomly selected. The data were collected by personal interview method adopting a 

conversational approach. Primary data from the sample farmers were collected with the help of a 

pre-tested interview schedule. The information regarding the basic details of the sample farmers, 

resource availability and cost of different inputs used and marketing details were collected. The 

data on mulberry area and cocoon production were obtained from Director of Sericulture. 

Constraints in mulberry cultivation It indicated that all the Sericulturists in Madhya Pradesh 

expressed in non availability of human labour and high cost wages as the main problem in 

mulberry cultivation , High cost of inputs was the main problem in cultivation of mulberry. The 

second problem faced by the farmers in Madhya Pradesh was high cost of inputs followed by 

ready availability of high yielding saplings. lack of competitive marketing as the major 

constraints and middlemen interference as the major constraints in marketing of cocoons, lack of 

knowledge regarding control of pests and diseases, lack of marketing facility and fluctuation in 

price of cocoon, lack of information about concentration of the disinfectant, lack of supply of 

disease free laying from government sources, and inadequate training facilities are the major 

constraints expressed by the sericulture farmers. So that the policy makers and administrators of 

developmental departments, agricultural universities and other organizations involved in the 

rural development and extension activities have to formulate suitable extension programmes to 

overcome the constraints faced by the sericulture farmers in adoption of improved production 

technologies.  

Keywords: Adoption, constraints, suggestions, improved sericulture production technologies
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The present paper demonstrate the aquaculture suitability of seasonal fallow ponds (farm 

pond/ Balram talab/community ponds) in enhancing farmers’ prosperity through scientifically 

managing the rainwater to raise carp fish fry to fingerling in it as an additional source of income 

generation besides agricultural crops. Balram Talab are farm ponds created under the scheme of 

Farmers’ welfare and agriculture development department of Govt. of Madhya Pradesh in 

farmers’ agriculture farms/fields with objective to meet the water requirements of agricultural 

farm crops besides recharging of surface and ground water. These seasonal earthen ponds are of 

various sizes with depths 1.2 to 1.8 meters those dry up during summer months can be 

effectively used for raising fry with minimum pre-stocking pond preparation. On the other hand, 

lack of quality seed i.e. advanced fry and fingerlings are major problems in fish farming 

practices in Madhya Pradesh state. Agriculture farmers are not awareness about the utilization of 

seasonal fallow ponds for fish culture or fish seed rearing. Hence, a Frontline demonstration 

(FLD) was conducted for raising carp fry to Fingerling in adopted villages of Krishi Vigyan 

Kendra (KVK), Dindori district during Monsoon season from July to October, 2019. The steps 

involved for seasonal pond preparation include removal of terrestrial grass followed by 

ploughing and liming. On the onset of monsoon in July these ponds were filled with rain water 

then after fertilization and control measures of insects were carried out. Ponds were fertilized 

with phased manuring schedule in split doses. Observations on survival rate, income generation 

and farmers’ reaction were recorded. The average survival rate and net income was found to be 

67.48% and Rs.67,456 ha-1 respectively within a short period of 3-4 months. The benefit cost 

ratio (BCR) i.e. (gross return/gross cost) was 2.43 which showed seed rearing in farm ponds as a 

highly remunerative short term income generating activity and offers greater livelihood 

opportunities for tribal communities’ fish farmers of Dindori district. 

Keywords: Fry, Fingerling, Seasonal pond, Income generation, Livelihood, Tribal communities 
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An agronomic investigation entitled, “Effect of irrigation schedules and foliar application 

of potash on growth, yield and quality of summer green gram (Vigna radiata L.)” was carried 

out at Post Graduate Institutional Research Farm, MPKV., Rahuri, Dist. Ahmednagar, 

Maharashtra (India) during summer 2018.The experiment was laid out in split plot design with 

three replications. The experiment consists of twelve treatments involving four main plot 

treatments i.e. irrigation schedules at 40, 60, 80 and at 100 mm CPE and the subplot treatments 

are foliar application of 1 % potash (KNO3) at flowering, at pod development stage and at 

flowering and pod development stage. The scheduling of irrigation at 40 mm CPE recorded 

significantly higher growth of summer green gram and it was at par with treatment irrigation at 

60 mm CPE. Foliar application of 1% potash (KNO3) at flowering and at pod development stage 

recorded significantly higher growth of summer green gram. The irrigation at 60 mm CPE and 

foliar application of 1% potash at flowering and pod development stage to summer green gram 

found suitable preposition to achieve highest growth of summer green gram. 

Keywords: Irrigation Schedules, Foliar Application
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 The main objective of the FLD is to demonstrate newly released crop production and 

protection technology and its management practices on the farmer’s field by the scientists 

themselves before taking it into main extension system of State Department of Agriculture under 

different agro-climatic regions and in real farming system. Presently the FLDs are mainly 

conducted through KVKs in all over the country. This is the mandatory function of KVK to 

remove lack of knowledge and constraints in the adoption of improved soybean production 

technology. The study was conducted in 04 FLD villages of  Narsinghpur district of M.P. where 

FLDs were conducted by the KVK. During  2012-13 to 2015-16, many soybean growers were 

benefited by this programme. All the beneficiary farmers (50) and same number of non-

beneficiary farmers (50) were selected randomly from same villages of district. Thus the total 

number of respondents were 100. Majority of the respondents (beneficiaries of FLD programme 

and non-beneficiaries) possessed medium level of scientific temperament. The mean value of 

scientific temperament of beneficiary farmers of FLD was higher than the mean score of scientific 

temperament of non-beneficiaries. The ‘t’ test indicated that there is a significant difference 

between scores mean of both the group. Thus, it can be stated that, there is an impact of FLD 

programme on scientific temperament of the soybean growers.  The correlation coefficients in 

respect of education, extension participation, farm mechanization, information source utilization 

and mass media exposure were found significant at 0.01 level of probability whereas age, farm 

size,   irrigation potentiality and crop disciplinary were found to be not significant. The results 

observed are in line with logical expectation. A person having higher level of education, extension 

participation, farm mechanization, information source utilization and mass media exposure is 

more exposed to different sources of information and therefore, farmers are more extroverts and 

keeps contacts with scientific personnel. Perhaps this might be the reason for the above findings. 
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The present study was carried out on the socio-economic and demographic profiles of the 

60 anganwadi workers in bellary district of karnataka. Nutritional education regarding four 

selected topics was imparted through on/off campus trainings. Pre-test and post-test data were 

recorded through knowledge test schedule and retention of knowledge after 15 days  of imparting 

the training. It was revealed that 50 percent of anganwadi workers were under the age group of 

36-45 yr and majority (96.6 %) were married. Though, 43.3 percent of the respondents were 

graduates, 73.3 per cent had an experience of 5-10 yr whereas, 6.6 per cent have less than five 

year experience. The score of post-test I (gain in knowledge) and post-test II (retention in 

knowledge) were greater than pre- test scores which indicated that nutritional education 

intervention was helpful in gaining knowledge in the selected subjects. Hence, in future, need 

based training programme should be planned and executed for anganwadi workers in order to 

update them and able to use good health and nutrition related practices for better care of rural 

childern. 

Keywords: Anganwadi workers, Knowledge, Nutrition, Respondents. 
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Annual and compound growth rate in the area under chemical and  bio-pesticides in India 

Pragati Nema*, Anuj Sharma, Bhavna Chauhan, Shalu Chandel, Sunita Dhaka and      

Moni Thomas 

Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur, MP 
*Email: pragatinema95@gmail.com 

 

The chemical industry is a very important constituent of the growing Indian economy. 

Indian chemical industry currently accounts for about 3percent of the $5 trillion World chemical 

market in 2017-18.(Ministry of chemicals & Fertilizers, GoI). Indian Government of India 

through various development programmes is promoting organic farming, in the recent years. In 

context to this the official data(2015-16 to 2018-19) of GoI on the area under chemical and bio-

pesticides was analysed. Both Annual growth Rate (AGR) as well as Compound Annual Growth 

Rate( CAGR) in the area under use of chemicals and bio-pesticides were studied between 2015-

16 to 2018-19 . 

The area under chemical pesticides  was 54.9 percent of the total area under cultivation 

(96628 thousand ha) while that under bio-pesticides was5.59 percent during the year 2014-15. 

The area under chemicaldecreased during 2018-19 to52.51 percent and area of biopesticides 

increased and become 8.7 percent of the total area under cultivation.The AGR in the are under 

bio-pesticides was19.85%,12.17%,6.48% and89.14 percent respectively during 2014-15 to 2015-

16, 2015-16 to 2016-17, 2016-17 to 2017-18  and 2017-18 to 2018-19 . The AGR of the area 

under chemical pesticide use during the corresponding years were 29.95% , 3.74%, 14.71% and 

7.01%, respectively. 

The CAGR in the area of chemical pesticide used between 2015-16 to 2018-19 was13.0 

percent, while that under bio pesticide was 28 percent during the period. The higher CAGR in 

the area under bio pesticides in India indicates an growing awareness among Indian farmers 

towards it , may also be read as success of the policy implementation process of GoI to reduce 

pesticide residue load in the food and environment. 

Keywords: Chemicals, Biopesticides, Annual growth rate, Compound annual growth rate 
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The use of drones in almost every sector of the economy is growing fast, but drone usage 

in the agricultural industry is booming. From scouting to security, drone use will become more 

ubiquitous on large and small scale farms in a few short years. The agricultural industry seems to 

have embraced drone technology with open arms, using these advanced tools to transform 

modern farming.Ithelps to achieve and improve what’s known as precision 

agriculture.Agricultural drones let farmers see their fields from the sky. This bird's-eye view can 

reveal many issues such as irrigation problems, soil variation, and pest and fungal infestations. 

Additionally, the drone can survey the crops for the farmer periodically to their 

liking.Agricultural drones allow farmers to obtain access to a wealth of data they can use to 

make better management decisions, improve crop yields, and increase overall profitability.There 

are multiple uses for agricultural drones, including scouting land and crops, checking for 

weeds,crop spraying and spot spraying, irrigation monitoring and management,monitoring 

overall crop health etc.This is a huge waste of time and resources in conventional practices 

whereas drones are equipped with technology like propulsion systems, infrared cameras, GPS 

and navigation systems, programmable controllers, and automated flight planning which can 

overcome this.In recent years the cost of agriculture drones has rapidly declined, which has led 

to the explosion of drone use cases in agriculture. There are many ways drones can be useful to 

farmers but it is important to understand their limitations and functions before investing in 

expensive equipment.It requires basic knowledge and skills to operate this. Drones having more 

features are expensive and also need to obtain government clearance in order to use it. 

Keywords: Drone, Advanced Technology, Precision Farming 
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Zinc (Zn) and iron (Fe) deficiencies are well-documented public health issue affecting nearly 

half of the world population. Developing countries are among the worst affected from Zn and Fe 

deficiencies which result in number of serious health complications, such as impairments in brain 

function and mental development, high susceptibility to deadly infectious disease and high risk 

for anaemia. Recent reports indicate that Zn deficiency is responsible for death of nearly 450 000 

children under 5-years old, annually. Zinc and Fe deficiencies are also common micronutrient 

deficiencies in agricultural soils limiting both crop production and nutritional quality. Breeding 

new cereal genotypes with high genetic capacity for grain accumulation of micronutrients is 

widely accepted and most sustainable solution to the problem. However, the breeding approach 

is a long-term process and may be affected from very low chemical solubility of Zn and Fe in 

soils due to high pH and low organic matter. Agronomy-related approaches offer short-term and 

complementary solutions to the Zn and Fe deficiency in human health and crop production. Soil 

amendments contributing to solubility of Zn and Fe in soil solution, cereal-legume intercropping 

systems, and soil and foliar application of micronutrient-containing fertilizers are well-

documented agronomic tools which contribute to root uptake, shoot and grain accumulation of 

Fe and Zn. Fertilizer strategy is a simple and effective agronomic practice to contribute grain 

concentrations of micronutrients such as Fe and Zn. Increasing number of evidence is available 

showing that soil and especially foliar application of Zn fertilizers results in impressive 

enhancements in grain Zn concentration. In contrast, soil and foliar application of Fe fertilizers is 

not effective in increasing grain Fe concentration. The results available indicate high potential of 

agronomic approaches for improving grain Zn and Fe concentrations. Agronomic practices 

mentioned are simple and easily applicable in many target countries with high incidence of 

micronutrient deficiencies. Combination of agronomic practices with breeding approach will 

ensure the plants to maximize grain accumulation of micronutrients. 
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Indigenous knowledge (IK) is the local knowledge – knowledge that is unique to a 

culture or society. The basic component of any country’s knowledge system is its indigenous 

knowledge. The traditional solutions are often highly suited to the ecology of the region and for 

the farmers concerned. They developed farm systems based on local resources with minimal use 

of outside inputs. Maintenance of diversity, as a basis for ecological balance and economic 

stability, is based on agro-climatic conditions, soil types and the availability of water. Tribal 

crops are responsive to the adverse climatic and poor soil conditions and the only 

subsistence of the tribal communities who are not aware of the new technologies 

system. Generally no fertilizers are applied to their crops due to less awareness among 

the farmers and their poor paying capacity. Therefore, these resource poor farmers ’ 

communities demand a special attention for low input cost technology. Popularization 

of indigenous isolates input is one of the best alternatives for these resource poor 

farmers. The present investigation was therefore undertaken to improve crops yield 

through indigenous isolates. Soil samplings for the purpose of isolation of local isolates 

were done from different locations of the Dindori district and field experiments were 

carried out. The results indicated that better grain yields were received by integrating different 

plant nutrient sources as compared to control. While defining soil fertility, farmers consider 

variability in the indicators like soil color, workability, degree of erosion, range of crops, 

capacity to respond to organic manures and fertilizers, cost of cultivation and overall 

profit. Thus, there arises a need to document the traditional knowledge base and include the 

same for validation and scientific application for better management of soil and other 

resources. 
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Evaluation of human society is very closely related to agriculture.The primary sector is 

the beginning point of all the supply for secondary and tertiary sector, it provides an industry 

with raw material. About seventy percent of Indian population is engaged in agriculture and its 

allied sector but the rural economy is still not that self-sufficient.There is lack of efficient 

market, warehouses, transportation facilities, credit flow, access to information, unavailability of 

labor, Machineries along with the low standard of livelihood.Agriculture and allied sector 

accounts for 15.87% of GDP.The economic contribution of agriculture to India’s GDP is steadily 

declining with the country broad based economic growth.Rural development is a key to overall 

development of our county as a society, as we know that in India agriculture the is subject of 

state and government had done a lot in following years to improve rural sufficiency but still there 

is a wide gap amid research and its application on field.We need to shift our business venture to 

rural areas, improved transportation facilities, storage infrastructure, easy availability of credit 

flow, local markets along with the smooth flow of research information from researches to 

farmers.There is a need to make the rural economy self-sustainable and efficient so that 

emigration of rural people from village to urban area can be slow down as it leads to so many 

social crises such as diseases, hunger, poverty.Thus, we need to shift our concern on rural 

problems and need instead of generalizing on ground practical approach is the best way to 

improve the rural economy and its lifeline agriculture. 
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Phosphorus (P) is essential to all known life forms because it is a key element in many 

physiological and biochemical processes. Phosphorus (P) is the second most abundant 

macronutrient in plants after nitrogen. It has low availability in soil due to slow diffusion and 

high fixation rate and is one of the major limiting factors for plant growth. 

Inorganic P constitutes a dominant part of total P and is considered to be the major 

contributor of P to the growing plants. In Indian soils, the share of inorganic P in the total P 

content varies from 54% to 84%. P bound to Al-P, Iron-P, and Ca-P constitutes the major active 

form of inorganic P. Phosphorus deficiency is one of the greatest limitations in agricultural 

production. Investigations of soil fertility revealed that 49% of Indian soils are categorized under 

low category, 45% under medium and 6% under high category with respect to availability of P. 

This indicates that 94% of Indian soils are classified under low to medium soil P availability 

category thereby effecting fertility. 

Rhizosphere, described by Lorenz Hiltner, varies with the plant species and the soil. It is 

the region, generally considered at 2 mm distance from the root surface. Researchers have shown 

that the influence of rhizosphere can be up to 10 mm. The interaction between plant nutrients in 

soil and plant exudates modifies the micro climate of the rhizosphere. The activity of plant roots 

has an impact on the physicochemical conditions and the biological activity in the surrounding 

rhizosphere compartment and vice versa. The rhizosphere pH is usually lower than the bulk soil 

in 1-2 units. This acidic nature is due to excessive cations over anions, causing the release of H+ 

by the roots. Ca-P, which is abundant in Vertisols and acid secretions from the roots of crops aid 

to increase the solubility of P. Most of the leguminous crops shows acidic pH at the rhizosphere, 

which plays a major role in enhancing the availability of P to crops. Earlier reported in some 

studies that Olsen's bicarbonate extraction method is the generally recommended method for 

evaluating phosphorus (P) availability to crops in alkaline soils, but in experimental studies have 

shown that Vertisols responds slowly or do not respond to P fertilizer application even though 

when P availability is low. 
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The allelopathy is a substant or chemical compound which release from the different part 

of plants, weeds ormicroorganism. Competition among plants has been divided into two different 

biological phenomena: struggle in terms of the “elimination” of shared or limited resources, such 

as light, space, water, and nutrients; and allelopathy, in terms of chemical interactions between 

plants (Olofsdotter et al., 2002). Allelopathy is derived from Greek word, “allelon means 

“mutual and “pathos” means suffering. The term allelopathy is given by Molisch(1937) it is 

defined to all biochemical relation, inhibitory, among plants consist of microorganism. 

Allelopathy is an essential functional aspect of the chemical ecological representative plant 

against plant interface through the release of chemical compound called Allelochemicals. In 

India the major cereal crop grown are rice and wheat. These crop are cover large area in India 

and faces the major problem of weeds. The few rice variety and straw are left on the field after 

harvesting of crop they produce Allelochemicals in the field which supress the weed germination 

in the successive crop. The use of Zero tillage’s in rice- wheat cropping system its supress the 

many weed. Rice origin andvariety may correct allelopathicbehaviour, for example, japonica rice 

is extra allelopathic than indica andhybrids of japonica-indica hybrids (Khanh et al, 2007). Plants 

take action to different stimulus through synthesis and release of the Allelochemicals. These 

chemicals are released into the atmosphere by means of foliar leaching, volatilization, root 

exudation, debris incorporation into soils&decomposition of plant residue and.The 

decomposition of rice crop residue and release different Allelochemicals like, Phenolic acids, 2-

hydroxyphenylacetic acid its are reduce the germination of rice flat sedge.The rice crop 

Allelochemicalsrelease from seedling and leaf like,Momilactone B inhibits the growth of typical 

rice weeds like Echinochloa crus-galli.Some Allelochemicals for wheat allelopathy have also 

been like, as hydroxamic acids, phenolic acids, and short-chain fatty acids.The barley is more 

mailto:durgeshmaurya3174@gmail.com
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competitive to weed than wheat. Barleyproduce “gramine” an alkaloid, which inhibit weed 

growth. The sorghum is allelopathy to wheat crop and Phalarisminor. So the sorghum crop are 

harmfulinfluence on the wheat crop in some casealso seen.  The allelopathic effect of these crop 

are cause in some problems like as, soil sickness, authority, reduce nitrification bacteria are 

present in soil etc.Cinmethylin is a synthetic herbicide and it control the weed of annual grass 

and broad leaf weeds in rice field. 

This is concluded that in India the major cereal crop grown are rice and wheat. In this 

cropping system major problem of weed are occurs. The problems are solve by the the study of 

some Allelochemicals are present in different parts of crops which are helpful in the weed 

management. 
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Bio-pesticides are derived from microorganisms and other natural sources, and are an 

eco-friendly. Presently, bio-pesticide covers only 2 percent of the total plant protectant used 

globally. According to Indian Ministry of Agriculture in the 2014-2019, the consumption of bio-

pesticides increased to 23 percent,against just 2 percent ofchemical pesticides. The India bio 

pesticides market generated revenue of $102 million in 2016 and is anticipated to contribute 

$778 million by 2025, growing at a CAGR of 25.4 percent. Inyear 2016, the bio-pesticides 

consumption in the country was recorded as 15 percent, of the total pesticide consumption. Total 

registered bio-pesticidesin India is 12 with 410 bio-pesticide production units while 130 of them 

were operated by the private sector. Maharashtra is the most consuming state of bio-pesticide in 

India and Trichodermaviride, Pseudomonas fluorescens and Bt. are the best-selling bio-

pesticides in India. The Department of biotechnology, GoI, extends cooperation in research and 

production of bio-pesticide; ICAR and DBT support 31 and 22 producer units, respectively. Bio-

control laboratories have been set up in different states of the country to promote bio pesticides 

and make its accessible. The compound annual growth rate(CAGR) in the demand of bio 

pesticides between 2014-15 and 2018-19 was 0.4% , 1.3%, 13.6%, 2%,4.6% and -5.5% 

respectively in Maharashtra, W.B Kerala ,Karnataka , Haryana and Pondicherry. 

The study indicates that there is growing number of farmers shifting towards organic 

farming. Government may continue to strengthen its ongoing development program to promote 

organic farming and entrepreneurship in bio-pesticide production in the country. It is a fact that 

Bio-pesticides cannot completely replace chemical pesticides as yet, agricultural production can 

benefit while bio-pesticides and chemical pesticides co-exist. Though numerous studies were 

done in the past but a systematic analysis like present one was lacking. 

Keywords: Bio pesticide, Biotechnology, Industrialization 
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“Agricultural Tourism for Entrepreneurship Development : A good tool for  rural youth 

for self employment in Jabalpur Division of Madhya Pradesh” 

Yati Raj Khare*, Rashmi Shukla, AK. Singh and D.K. Singh 

JNKVV- Krishi Vigyan Kendra , Jabalpur M.P. 
*Email: yatiraj.khare1971@gmail.com 

 

Agricultural tourism plays an important for entrepreneurship development  in rural areas 

of Jabalpur Division of Madhya Pradesh .Jabalpur division comprises Jabalpur, Katni, Mandla, 

Dindori, Narsinghpur, Seoni, Balaghat and Chhindwara district . Each district has its different 

characteristics and having different area of entrepreneurships for rural youth’s  self employment. 

Chhindwara district has so many crops with Orange and other fruit production with Cotton 

growing area with cloth factory and fruit preservation units , where as Seoni district producing 

Soybean and Paddy , with Rice and Poha mill units at village levels  as cottage industries and 

Paddy  also in Balaghat District  , Narsinghpur District has Sugarcane  crop and Arhar crop with  

Sugar cane Factories, Khandsari and Jaggery Units with Daal mills as cottage industries for rural 

persons at rural level. With KVK as good source  of Technology spreading with Crop  cafeteria 

in crop, fruits and Vegetables . 

Mandla and Dindori District is famous for Minor millets and Organic farming , Katni is 

also famous for Corn production and marketing ,  and Jabalpur District is famous for Good 

technology centre with JNKVV Agricultural University , NDPCV University  of Veterinary and 

Bourlaug Institute for South Asia at Jabalpur for lost of technologies of specialities for Rural 

areas for Rural youths self employment  needed Agricultural Tourism for Entrepreneurship 

Development in Jabalpur Division . 
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A Review on Nutrition of Quinoa 

Sagar M. Chavan*, N. K. Jain, KK Menna, S. K. Jain and A. Goyal 

MPUAT, Udaipur, Rajasthan – 313001    
*Email: sagarchavan363@gmail.com  

 

Quinoa (Chenopodium quinoa Willd) is cultivated and consumed by humans as a dietary 

staple. The grains possess higher nutritive value than traditional cereals; a rich source of a variety 

of vitamins, minerals and higher contents of most essential amino acids,. It has nutraceutical 

properties that aim at lowering the risk of various diseases. The year 2013 has declared “The 

International Year of the Quinoa” (IYQ) due to the high genetic variability and premises 

properties of quinoa. In recent years, consumer demand for quinoa in the developed world has 

grown steadily. The aim of this review is to identify nutritional characteristics of quinoa for 

Indian people and to populance quinoa worldwide. Bitter seed coat saponins while probably 

slowing speed to quinoa recovery, might now is helpful for its ‘take-off’ among farmers for a 

broader range of consumers worldwide. 

 

Decadal Linear Growth Rates of Sesamum in Different Districts of Chhattisgarh 

D.R. Agashe, Rajni Agashe , Dr. R.L. Raut and Neha Tai Agashe 

Krishi Vigyan Kendra Balaghat, JNKVV Jabalpur 
 

Growth rate of area under sesamum was negative in Durg, Bastar and Surguja districts, 

whereas, it was positive in Raipur, Rajnandgaon, Bilaspur and Raigarh districts. In the second 

decade (1985-94), growth rate of area was negative in all districts except Bastar and Bilaspur. 

During the decade 1995-04, it was found to be positive in all districts. 

Production under sesamum is negative in all districts except in Raipur, Raigarh and 

Rajnandgaon districts. In the second decade (1985-94) growth rate was found to be positive in all 

districts except in Rajnandgaon district. During the third decade (1995-04) the linear growth rate 

of production was found to be positive in all districts. 

Productivity of sesamum during the period 1975-84 was negative in all districts except in 

Raipur and Rajnandgaon. In the decade 1985-94 and 1995-04, positive growth rate was found in 

all the districts. 
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Biological and mechanical transmission of horse gram yellow mosaic disease to different 

hosts 

Arindam Das 

Division of Vegetable Crops 
ICAR-Indian Institute of Horticultural Research, Bengaluru-89, Karnataka 

Email: arindamdasis01@gmail.com 
 

Horse gram yellow mosaic disease (HgYMD) is an important limiting factor for legumes 

production in India as it can cause economic loss up to 100%. Till date horse gram yellow 

mosaic virus was rare to infect french bean, but now it has became the major causal agent for 

yellow mosaic epidemics in the southern part of India. Inorder to know the susceptibility of 

HgYMD,  three different species of legumes (French bean, cowpea and dolichos bean) were 

inoculated using both whitefly and mechanical sap transmission. For whitefly mediated 

transmission, 30-35 viruliferous whiteflies (Bemisia tabaci)  were used in poly tube for 24 hour 

Acquisition Access Period and 48 hour Inoculation Access Period. And for sap transmission, 

leaves were collected from diseased frenchbean plants and prepared in phosphate buffer solution. 

The percentage of transmission of HGYMV  ranged from 0-100% for whitefly mediated and 0-

35% for mechanical sap transmission. French bean has shown 100% and 35 % transmission but 

cowpea and dolichos bean are not the host for HGYMV in french bean. 
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Determination of Physiochemical characteristics, Packaging and Storage stability of 

Custard Apple pulp 

D. C. Shrivastava*, R.K.Jhade, P.L Ambulkar
 
and 

 
Surendra Pannase 

Jawaharlal Nehru Krishi Vishwa Vidhyalya, Krishi Vigyan Kendra Chhindwara (M.P) 
Email: dcshrivastava@jnkvv.org 

 

Custard apple (Annona squamosa L.) is one of the delicious fruit use as table purpose due 

to its pleasant flavour, mild aroma and widely in hilly tracts, waste land in several part of India 

.Custard apple is also a sources of the medicinal and processed value added viz. jam, pulp, ice 

cream etc. There is a need to utilize the nutritional potential of custard apple and to develop 

various new value added products which will help to reduce the post harvest losses of perishable 

food. The custard apple fruits were split into two halves and pulp with seed scooped out 

manually. The seed from the pulp was separated by pulper machine .The pulp was treated with 

ascorbic acid (0.20%) and potassium metabisulphite (0.1%)to check the browning of during 

storage. Untreated pulp (control) and treated pulp (25gm) was packed in HDPE (200 gauge) bags 

and stored at 250C/90%RH and -150C/70%RH, respectively .The stored pulp were analyzed 

every month for physiochemical qualities and microbial loads. The water activity, pH, TSS, total 

sugar and acidity of the sorted custard apple pulp was to be found in the range 0.787 to 0.924, 

5.50 to 5.25,24o to28o brix,13.30 to 22.81 and 70.60 to 61.05, respectively. The microbial load 

and fungal count of stored custard apple pulp was found to be less than 1x103 and 1x102 cfu/g, 

respectively. The microbial load was less in potassium metabisulphite and ascorbic acid treated 

sample than that of control sample. 

A five point hedonic scale (extremely disliked-1 to extremely liked-5) was used to know 

the consumer acceptability of custard apple fruit pulp were conducted at Krishi Vigyan 

Kendra,Chhindwara. The average score values of various sensory attributes viz, taste, flavour 

and overall acceptability of the custard apple pulp were found to vary in the range of 4.0 to 4.7 

and 4.2 to 4.6 respectively. The result showed that the pulp can be stored at -150C/70%RH with 

0.1% KMS for 200 days without deterioration. 

Keywords: Custard apple Pulp, Physiochemical qualities, Sensory evaluation and microbial loads 
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Global warming and it’s effect on Indian agriculture 

Jeetendra Kumar
*
, Atul Kumar, Shobha Rani and Wajid Hasan 

Krishi Vigyan Kendra, Jehanabad (Bihar)-804432, Bihar Agricultural University, Sabour 
* Email: jeetkjeet2004@gmail.com 

 
The Inter- governmental Panel on Climate Change (IPCC) predicted that the global mean 

surface temperature will likely rise which may result into uneven climatic changes such as 

irregular rainfall patterns, increased surface temperature and more CO2 emission in the 

atmosphere. Global warming produces high temperature, heat waves, excess cold, fluctuations 

and uncertainties in rainfall pattern that leads to increase in frequency of floods and droughts. 

Impact can be seen as reduction in yield because of faster crop development, heat waves, 

droughts and early crop maturity. In most of the developing countries, decrease in agricultural 

productivity by 9-21 percent is likely to be occurring. Studies indicate that annual mean 

temperature of India increased by 0.42oC. Mean temperature will rise by 0.4 – 2oC in Kharif and 

1.1– 4.5oC in Rabi by the year 2070. For every increase in 1oC temperature during growing 

season, wheat production in India will decrease by 4-5 million tons whereas rice yield will 

decrease by 10 percent for increase in minimum temperature during growing season. Variation 

in temperature and precipitation above threshold value may affect photosynthesis, transpiration 

and soil as well as nutrient management of crop. Higher temperature cause excess moisture 

depletion due to increased evaporation from the soil surface and the plants will exerts increased 

transpiration from leaves. But, in global warming situation, carbon emissions can help 

agriculture by enhancing photosynthesis in C3 crops such as wheat, rice and soybeans whereas it 

does not much help C4 crops such as sugarcane and maize. In India, more than 70 percent 

people depend on agriculture for their livelihood and agriculture is back bone of national 

economy which in turn relies on the monsoon condition. Excess precipitation/rainfall cause 

greater risks of flooding and increased disease infestation in crops whereas deficient rainfall 

cause dry spells during critical growth stages of crop that all has bad effect on crop yield. 

Decrease in crop productivity in coming years will result in increase of food prices. In global 

warming scenario, for getting better crop production, proper planning needs to be done specially 

identification of appropriate crop type or variety and irrigation water requirement to minimize 

crop damage. 

Keywords: CO2 emission, Crop yield, Global warming, Rainfall, Temperature 
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Payments for Ecosystem Services: A Strategy for The Revival of Rural Economy Post 

Covid-19 Pandemic 

Suvangi Rath
1*

, Jeebanjyoti Behera
2 

1Department of Agricultural Economics, College of Agriculture, OUAT, Bhubaneswar. 
2Department of Extension Education, College of Agriculture, OUAT, Bhubaneswar 

*Email: suvangi.rath@gmail.com 
 

The Covid-19 pandemic has set foot in the entire globe and so in India as well. With the nation 

already experiencing an economic slowdown, this crisis is all set to bring about stagnation in the 

Indian economy if not addressed immediately and strategically. As the country-wide lockdown is 

being extended for the third time, it is likely to cause unprecedented collapse in the economic 

activities in every sector. India being an agrarian economy is highly impacted by this crisis with 

majority of the farm activities being held up at various stages of the supply chain. Now, it is 

important to recognize here that India is a storehouse of natural resources with huge amount of 

biodiversity still covering the major part of the country. With more than 60 percent of the 

citizens of India living in the rural belt, it becomes essential to think of an integrated strategy that 

can contribute to both livelihood and environmental sustainability. Thereby it is high time to 

recognize those services and conserve them or rather pay for them to make them sustainable for 

the future. This study uses meta-analysis and review of secondary sources of literature to analyze 

how the conservators of the nature (farmers and rural masses) can be paid for their service of 

protecting the nature so that they could earn their livelihood in their own locality and thus could 

avoid urban migrations thereby reducing the pressure on the urban to sustain the increasing 

populations. This could also help in protecting, sustaining and utilizing the natural resources in a 

better way giving opportunities for better marketing and value addition that could have a positive 

impact on the sinking economy of the country. The idea behind the entire concept is that with 

increasing dependency on nature and over exploitation of natural resources there is an emerging 

need for the conservation of these services through some incentive-based market approach that 

will lead to sustainability of the environment around us. Payment for ecosystem services is one 

such approach that aims at the management of natural resources and ecosystem stewardship in 

which users of the ecosystem services compensate the landowners who protect, enhance, or 

restore ecosystem services. 

Keywords: Ecosystem Services, Natural Resources, Payment, Rural. 
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Studies on Fusarium wilt of Chickpea caused by Fusarium oxysporum f. sp. ciceri 

(Padwick) Synder and Hans 

M.G.Patil* and K.T. Apet 

Department of Plant Patholoty, V.N.M.K.V., Parbhani 
*Email: Minakshipatil013@gmail.com 

 
Wilt of chickpea caused by Fusarium oxysporumf. sp. ciceri (Padwick) Synder and Hans 

has been found to affect severally and causes accountable qualitative as well as quantitative 

losses, more than 50% in chickpea. Present investigation on Fusariumoxysporum f. sp. 

ciceriwere carried out during Rabi 2010 with the objectives namely isolation, poathogenicity, in 

vitro evolution of fungicides, plant extracts and bioagents (Plate and Pot experiment) at the 

Department of Plant Pathology, College of Agriculture, Latur and in vivo evaluation of 

fungicides, plant extract and bioagents, effect of sowing date on wilt incidence and 

varietal/germplasm screening at A.R.S. Badnapur. The test pathogen was successfully isolated 

on Potato dextrose agar and proved its pathogenicity on chickpea Cv. JG-62 under screen house 

condition by different inoculation method and soil inoculation was found most effective method 

to create disease. 

Among all the fungicides used in vitro, Carbendazim at 1000 and 2000 ppm inhibited 

growth of F. oxysporum f. sp. ciceri 79.63 and 100.0 per cent, respectively. Bioagents, T. vairide 

(58.82) recorded higestmycelial inhibition i.e. 55.50 and 60.03 per cent. The seed treatement 

with Carbendazim + Thiram (0.2% each) recorded highest disease control in both pot and field 

experiment i.e. 79.60 and 81.42 per cent, respectively. Early sowing of chickpea during first 

fortnight of October is advisable, so as to minimize the wilt incidence. Chickpea germplasm 

screening against Fusariumoxyxporum f. sp. ciceri under field conditions revealed that, out of 72 

genotypes 5 immune/ disease free, 52 resistant, 9 moderately resistant and 8 susceptible lines 

were observed. 

Keywords: Chickpea, bioagents, Fusarium oxysporum 
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Evaluation of citrus essential oil for management of cercospora leaf spot on beetroot 
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1 Department of plant pathology, Sam Higginbottom University of Agriculture Technology And 
Sciences, prayagraj, uttarpradesh 211007. 

2Assistant professor, Department of plant pathology, Sam Higginbottom University of 
Agriculture Technology And Sciences, prayagraj, uttarpradesh 211007. 

Email: kandi.mounikareddy99@gmail.com 
 

Cercospora leaf spot disease caused by Cercopsora beticolaoriginated in Mediterranean 

region and in central Europe is the most destructive foliar disease of beetroot worldwide.  In the 

most recent survey on the distribution and severity of cercospora leaf spot, it was revealed that 

moderate and high incidences of cercospora adversely affect more than third of the global 

beetroot cultivation area. Due to this disease photosynthetic process is disturbed and leaves 

become deformed resulting in weakening of plant, premature defoliation which ultimately lowers 

the yield and market value. It also causes great reduction in quality of sugar up to 25-50%. 

Controlling this disease depends mainly on chemical fungicides, avoiding environmental 

pollution, fungicide alternative applications are needed. Constituents of citrus essential oil that 

are toxic against fungi can be used as ecofriendly natural compounds. Under field conditions use 

of citrus essential oil reduced the disease incidence and significantly increased the yield of 

beetroot and sugar content. 

Keywords: Cercospora, Essential Oil, Yield, Sugar Content 
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Precision agriculture 

Shagufta Yasmeen, Shivani Ranjan, Sarita, Supriya Kumari, Smita Sinha 

Department of Soil Science and Agricultural Chemistry 
Bihar Agricultural University, Sabour, Bhagalpur – 813210, India 

 

As population of the world is increasing day by day at an alarming rate resulting in an 

increase in theconsumption of  fertiliser, pesticides and other chemicals in the agricultural field 

leading to the degradation of soil as well as environment.. One of the major reasons for this 

degradation is human negligence as they are using these chemicals for increasing the yield 

without thinking about the outcome.One solution for this loss caused to excessive use of fertiliser 

and pesticides is precision agriculture. Precision agriculture is also called as site specific crop 

management, as the name suggests it means precise applications of fertiliser, pesticides and other 

chemicals in the field. In precision agriculture GPS is used which allows for creation of maps of 

the spatial variability of as many variables which can be used to measure pH, EC, nutrient status 

like Magnesium, Potassium etc . Precise application of fertiliser is important for reducing the 

land degradation rate as well as for reducing the pollution as well as to maintain ecological 

balance. The concept of soil as well as environment conservation is not adopted by many people 

due to lack of awareness about the importance or role of these resources in their lives.We should 

understand that we are also a part of nature and derive benefits from it and increase in the use of 

fertilizer and pesticides is leading to an imbalance in the ecosystem which is a threat to the future 

generation. 

Keywords: Precision agriculture, Ecosystem 
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Locust is a dreadful pest which threatens people’s livelihoods, food security, the 

environment and economic development. A single outbreak can affect as many as 65 of the 

world’s poorest countries and up to 20 percent of the earth’s land mass. The insect not only 

causes immense damage to crops on farmland by ravaging leaves, flowers and fruits but they 

also destroy plants just by their weight as they come in massive numbers. Even a small swarm of 

locusts engulfs an area of one square kilometer devours food in a day that can feed as many as 

40,000 people. Locust plagues do not develop overnight, but generally build up over a period of 

about one year. There are various phases of locust infestation. The first stage is an outbreak, the 

second one is upsurge and the final one is plague. Hence there is maximum possibility to control 

the disaster before it happens. Recently India has controlled the locust attack in Rajasthan and 

Gujarat and prevented it from spread beyond the five districts. The measures were appreciated by 

the FAO. The elocust3 is recent promising tool in control of locust outbreaks. It had controlled 

several outbreaks in Eritrea, northern Somalia, Sudan, Yemen and Saudia Arabia. eLocust3 is 

based on a hand-held tablet, the details collected by a local officers can be immediately 

transmitted to country’s National Locust Control Centre (NLCC) from where it is transferred to 

Desert Locust Information Service (DLIS) at FAO Headquarters in Rome. More technological 

and innovative approaches are needed since it’s a serious global issue. Furthermore outbreaks 

were also expected in future. 
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The areas in the vicinity of Patna are popular for growing different type of vegetable 

crops like cabbage, beetroot, onion, radish, bottle gourd, and also high-value crops for supplying 

to the restaurants of the capital city. Such crops are sweet corn, baby corn, broccoli, capsicum, 

and summer cauliflower. Sowing of summer crops like moong, berseem and maize is also an 

important farming activity during these months. The lockdown imposed by the government amid 

coronavirus pandemic from March 24, 2020; has severely affected the food supply chain causing 

major lags for the movement of produce from producers to processors, marketing and logistic 

chain, influencing reach to the ultimate consumers. This disruption of supply chain which is 

outside the purview of the common farmers has resulted in the produce not reaching the markets 

resulting in wide fluctuations in the prices. The current paper uses a qualitative approach to 

collect information from 20 farmers using asynchronous focus groups during a period of one 

week (March 30 – April 5, 2020). The data collected reveal major findings as the acute shortage 

of input materials used for the summer sowing along with fetching low prices of produce 

because of the disruption in the value chain process. The marginal farmers estimated a loss of 

approximately Rs. 18,000 – 26000 during a period of the lockdown month while the small 

farmers estimated a loss of approximately Rs. 32,000 – 50000 during the period. Few major 

recommendations from the farmers amid this crisis were the free distribution of inputs, improved 

harvesting facilities through combine harvesters, and the insurance cover for the standing crops. 

The analysis revealed a worrisome picture for the agricultural sector where the aftereffect of the 

pandemic would continue to affect market adversely causing greater harms to the farming 

community. 

Keywords: Coronavirus, Pandemic, Farmers, Problems, Solutions, Value Chain 
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Soil and water conservation are deteriorated through degradation of soil. Large-scale 

degradation of land resources has been reported from many parts of the world. The economic 

impact of land degradation is extremely severe in densely populated South Asia 13.417 million 

km2 , and sub-Saharan Africa 10.458 million km2 . It appears that about 70% of the total land of 

the world is under degradation (Dregne and Chou, 1994). Agroforestry practices have widely 

been used as an approach for improving soil conditions in many countries of the world. 

Agroforestry helps to conserve soil and water. Agroforestry practices encompass an entire 

spectrum of land use systems in which woody perennials are deliberately combined with 

agricultural crops and/or animals in some spatial or temporal arrangement. 

Runoff and soil loss were substantially reduced when small watersheds with agriculture 

were replaced either by trees and grasses (silvipasture) or with mechanical measures (Singh et 

al., 1990). To control erosion it is necessary to reduce average runoff as well as soil loss. In 

Agroforestry systems run-off percentage and soil loss is lower as compared with sole crop 

system 

Agroforestry system have following benefits in ravine management (a) Reduction of loss 

of soil as well as nutrients (b) Soil carbon sequestration (c) fixation of nitrogen (d) Improvement 

of physical conditions of soil such as water holding capacity, permeability, drainage etc., (e) 

Release and recycling of nutrients (f) increase microbial activities in soil (g) Agroforestry system 

improve water logged areas. 
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                                                          Abstract 

Fertilizers,pesticides and plant growth promoters are integral part of agricultural production system in 

India and elsewhere.As agriculture is progressing in India so are the demands of these agro-chemicals, 

implements, equipments, seeds, packaging materials, insurance and finance products.There are outlets for 

these and deep inside the rural sector is strategically important because of its access to nearly 80 percent 

of the Indian population. Can this network be channelised for other services or can this be exploited by 

other digital platforms of marketing? The data of government of India was utilised to gain a deep insight 

to the distribution network of agro-chemical and allied sale outlets in the country 

The Central Insecticide Board and Registration Committee (CIBRC), established under Department of 

Agriculture and Cooperation, Government of India is the regulatory authority for production, export, 

import, distribution and use of pesticides in the country.. Accordingly to the data there was 2, 00,129 

pesticides sale points in India during the year 2018-19. 

The analysis of the data reveals that there are four type of distribution point In India viz.,State Department 

of Agriculture , Cooperatives, Other Institutes and Private traders. There was 2,22,731 sale points in the 

country during the year 2018 -19. Uttar Pradesh had highest pesticide sale points(1,34,562) while 

Pondicherry had the least number(157).Madhya Pradesh had highest number of pesticide 

distributors(11400), while the north eastern states had 3,304 distributors. The latter were spread across the 

States of Assam , Mizoram, Nagaland.  

The present information of the network of pesticide distribution system in the India is very important . 

Startups, MSMEs,Digital marketing platforms, SAUs,KVKs as well as young Agricultural Professionals 

and World bodies can use the wider and deeper network of exiting pesticide distribution system in the 

India to further their business interests in the rural sector of the country. 
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Field Evaluation of Eight Row Paddy Drum Seeder in shahdol district (M. P.) 

Deepak Chouhan
*
, Mrigendra singh, Alpana Sharma, P. N. Tripathi and B. P. Pandre 

Krishi Vigyan Kendra, JNKVV, Shahdol (M.P.) 
*Email: deepakchouhan22@gmail.com 

 

Paddy (Oryza sativa) is major Kharif crop in the Shahdol district with an area of (102 

thousands ha) APC Booklet 2019. Thus seeing the broad spectrum of coverage of crop and 

problem of low yield due to untimely transplanting and broadcasting method, Krishi Vigyan 

Kendra Shahdol planned to work on the demonstration of Eight Row Paddy Drum Seeder at 

farmer’s field. In this Demonstration, evaluation of traditional / manual transplanting (T1) with 

sowing of pre germinated seed through eight row paddy drum seeder (T2) was done. The 

observation recorded were Yield (q/ha), Cost of Cultivation (Rs/ha), Gross return (Rs/ha), Net 

Income (Rs/ha), B:C Ratio. The result shows that in treatment (T1) yield, cost of cultivation, 

gross return, net return and B:C ratio was 34.56 q/ha, 29450 Rs/ha, 62726 Rs/ha, 33276 Rs/ha 

and 2.13 respectively. Sowing of paddy by Paddy Drum Seeder gave yield of 42.54 q/ha with 

meagre cost of cultivation of 24570 Rs/ha, giving gross return 77210 of Rs/ha and B:C Ratio 

3.14. The result revealed that the sowing of paddy by drum seeder is one of the best suited 

technology for the farmers as compare traditional transplanting and broadcasting. Also it gives 

27.95 % increases in yield and helps to make weeding operations timely and easily going. 

Keywords- Paddy Drums Seeder, Paddy, Sprouted seed, Yield, Evaluation, B:C Ratio 
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GENDER EQUALITY AND DEVELOPMENT IN KERALA: A PARADOX 

Geethu P George  

College of Horticulture, Vellanikara, Kerala Agricultural University Thrissur,Kerala) 

 

Kerala is known for its gender development achievements among the Indian states but is 

lagging behind them in labour market participation andproportion of parliamentary seats 

occupied. This study aims to find answer to this paradox.The data werecollected from periodic 

documents such as ‘Economic Review’ published by the Kerala State Planning Board, 

Government of Kerala and Census data from Government of India. It is seen that Kerala is 

leading in many development factors of women such as literacy rate and social development 

indexes like life expectancy at birth.The study revealed thatwoman of Kerala fared well in many 

development indicators than men but the outcome was different in economic participation. There 

is a wide gap between male and female labour force participationratesin Kerala compared to 

Indian average.Besides, even the shareof female self-employed workers seems to besignificantly 

lower in Kerala than many otherStates in India.Unemployment rates of women is also higher 

compared to all India average showing their inferior economic position. The reason attributed to 

this paradox are relatively high educational level of women leading to their unwillingness to 

takeup wage employment in low paid informaljobs. Theother reasons are the ‘incomeeffect’ and 

the ‘discouraged worker effect’. The income effect pertains to the tendency of women to 

withdraw fromlabour force due to growth in their household income. Another reason ascribed 

were the large proportion of womenengaged in household duties as their main occupation were 

actually engaged in a number of economic activities. It can be said that the economic 

empowerment of women will be attained when they become an integral part oflabour force 

withouthaving to bear the full burden of household andcare responsibilities. 

Keywords: Gender Equality, Kerala, Labour, Social Development, Literacy Rate, Employment, 

Income Effect 
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Strategies to enhance the phosphorus-use-efficiency through fertilizer best management 

practices 

Ayesha Fatima
1
, Basant Kumar

2
 

1Division of Agronomy, Indian Agricultural Research Institute, New Delhi-110012 
2Department of Agronomy, Palli Siksha Bhavana, Sriniketan, West Bengal-731236 

 

Widespread nutrient deficiencies have been reported from major producing regions of the 

world and low use-efficiency of fertilisers is one of the main reason contributing to this situation. 

Low use-efficiency of fertilisers lead to excessive use of fertilisers, increasing cost of production, 

declining partial factor productivity, soil health deterioration and environmental pollution. The 

nutrient use efficiency is measured as Recovery efficiency and Agronomic efficiency and the 

phosphorus use efficiency is 15-20 % which is the lowest as compared to nitrogen use efficiency 

(30-40%) and potassium use efficiency (60%). Hence, enhancing the phosphorus use efficiency 

is of utmost importance since about 40% of total requirement of phosphorus and the raw material 

required for its production is met through imports causing significant burden on the exchequer. 

Improving fertilizer P use and effectiveness is achievable through the implementation of 

fertilizer best management practices such as balanced fertilization, split application, microbial 

inoculation and so on. Significant research is needed to develop efficient strategies for 

improvingthe efficiencies in different crops/cropping systems. 
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Soil fertility status of Bhopal district in central India using GPS and GIS technique 

R.K.Sahu*, A.K.Upadhyay and S.S.Baghel  

Department of Soil Science & Agricultural Chemistry, JNKVV, Jabalpur (M.P.) 
*Email: rakesh_sahujbp@yahoo.co.in 

 

The investigation is a part of the experiment that was continued during 2009 to 2013 and 

the GPS based survey work Soil Fertility status of Bhopal district in Central India Using GPS 

and GIS technique was under taken during the year 2011-2012. From the whole district forty 

nine  (49 nos.) villages have been covered and 294 soil samples were drawn at the depth of 0-20 

cm. Six soil samples were taken from each village on the basis of land holding having low 

(<1 ha), medium (1-3 ha) and high (> 3 ha) farmer categories along with GPS data and only two 

soil samples were taken from each category. These soil samples were analyzed for different 

parameters viz pH, EC, O.C., available N, P and K. Spatial variability of soil chemical properties 

viz. pH, EC, organic carbon, soil available macronutrients (N, P,K) and the respective surface 

maps were prepared through ordinary kriging. The soils of the area are characterized by neutral 

to alkaline in pH and low to high in organic carbon content. The soil available nitrogen content 

were ranged from 84-447 kg ha-1, available soil phosphorus were ranged from 2.8- 68.8 kg ha-1 

and available potassium were ranged from 94.8-1089 kg ha-1.  Nutrient index were for O.C., N, P 

and K (2.4, 1.8, 1.5 and 2.7 respectively) 

Keywords:  Soil, Fertility, Bhopal, district, Central India 
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Population dynamics of pod fly and its natural enemies on 

Pigeon pea 

N R Patange and S B Kadam 

National Agricultural Research Project, Aurangabad (M.S.) 
 

Population dynamics of pigeonpea pod fly Melanagromyza obtusa (Malloch) and its 

natural parasitization on Cv. BDN-711 revealed that the larval and pupal population of attained a 

peak level during 3rd standard meteorological week (SMW) with 145 larvae and 70 pupae per 

100 pods, respectively. During the same period pod damage was at its peak with 83.00 per cent 

and causing grain damage 55.08 per cent, which subsequently declined to 4.55 per cent during 

7th SMW. During the investigation, parasitoids belonging to four families could be recorded on 

the immature stages of the pod fly. The peak level of natural larval, pupal and total [= overall 

(larvae + pupae)] parasitization of pod fly was observed during 52nd, 5th and 52nd SMW with 

34.00, 36.00 and 31.30 per cent, respectively. 

 

Economics of Raised Bed Planting for Chickpea in Shajapur District of MP 

SS Dhakad
1
*, G R Ambawatia

2
, Kayam Singh

1
, Mukesh Singh

1
 and Gayatri Verma

1 

1Krishi Vigyan Kendra (RVSKVV), Shajapur (MP) 
2 College of Agriculture, Indore (MP) 

*Email: sudhirdhakad@rediffmail.com 
 

Demonstration were conducted in Shajapur district of Madhya Pradesh during 2017-18 

assess the effect of raised bed planting on growth characters and yield of chickpea crop. The 

raised bed planting was found better in term of plant height, number of root nodules per plant, 

seed yield comparison with normal flat sowing for chickpea crop. The net return is the best index 

of profitability of chickpea crop production and highest productivity of 16.92 q/ha observed in 

the raised bed planter (FIRB) whereas it was found lowest under flat sowing for chickpea crop 

(13.44 q/ha). Highest net return (Rs 51720 per ha) were recorded under raised bed planter system 

(FIRB) whereas, the lowest net return (Rs 37240) per ha was recorded under normal flat sowing 

for chickpea crop. 

mailto:sudhirdhakad@rediffmail.com
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Organic Farming for Sustainable Agricutlure 

B.P.S. Raghubanshi, Y.P. Singh, Reeta Mishra, P. P. Singh and S. P. Singh 

RVSKVV- Krishi Vigyan Kendra, Morena (M.P.) 
Email: drbraghu@gmail.com 

 

Organic Farming recognizes the complex relationship that exists between different 

components and the sustainability of these components depends upon the functioning of whole 

integrated and interrelated system. Feed the soil to feed the plant is a basic principle of organic 

farming. 

Indian agriculture sector is in distress with reducing profitability due to rising cost of 

inputs and stagnant output prices. These problems can be effectively tackled by the wider 

adoption of organic agriculture. The Codex Alimentarius commission, a joint body of 

FAO/WHO defined organic agriculture as a unique production management system which 

promotes and enhances agro-ecosystem health, including biodiversity, biological cycles and soil 

biological activity, accomplished by use of on-farm agronomic, biological and mechanical 

methods and the exclusion of all synthetic off-farm inputs. Organic agriculture has its roots in 

traditional agricultural practices that evolved in countless villages and farming communities over 

the millennia. The modern face of organic agriculture emerged in the late 1960s, when farmers 

and consumers began to recognize that the enormous amount of chemicals being used in both 

crop and animal production could have dire consequences for the earth and its people. Organic 

food is also gaining popularity due to its high nutritional benefit. Among these lines, the need to 

produce food locally is also seen as a sustainable solution to the ever increasing food 

requirement. Promoting organic farming techniques only leaves India best poised to cash in on 

immense export potential of these foods. India's organic export markets would grow with the 

support of the industry, the government and NGOs coming together to work with farmers. The 

future tor markets for organic foods is definitely bright, as it is growing rapidly in India, EU, 

U.S. and Canada, and in Japan and Australia as well as in some developing countries. With 

growing consumer awareness of food safety, health, and environmental issues, the organic food 

sector has become an attractive opportunity for export from developing countries. 

Keywords: Agriculture, Organic, Sustainable 
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A critical comprehension of carbon neutral management practices in agriculture by tribal 

farmers of Betul district of M.P. 

Govinda Bihare 
1*

, Golu Uikey 
1
, Prashant Kumar 

2
 and S.K Badodiya 

1
 

1Department of Agriculture Extension, RVSKVV, Gwalior – MP 
2Department of Agriculture Extension, college of Agriculture Indore – MP 

*Email: govindabihare599@gmail.com 
 

The present study was conducted in Bhimpur and Sahapur block were purposively 

selected based on a tribal area of Betul district of M.P. The total sample consisted of 120 

respondents for the study. The finding of the study clearly shows that variables like education, 

social participation, size of landholding, annual income, credit availability, occupation, source of 

information, material possession, extension contact, extension participation, and innovativeness 

were positively and significantly correlated with knowledge about eco-friendly practices at 1 

percent level of significance and education, social participation, credit availability, extension 

participation, extension contact, and innovativeness were positively and significantly correlated 

with adoption of eco-friendly practices at 1 percent level of significance. The majority of the 

respondents suggested making the availability of pest-resistant varieties, followed by three-

fourth of respondents said organizing training on eco-friendly practices to minimize the ill effect 

of agrochemicals as perceived by farmers. Nearly two-thirds of respondents suggested 

encouraging farmers to grow organic Agriculture through subsidies, technical support, etc. 

(69.17%) and ensure quality control measures for pesticides (65.83%). The use of bio-pesticides 

and bio-fertilizers must be increased was suggested by 54.17 percent of the respondents. The 

findings of the study were also indicated that nearly sixty percent of the respondents had a 

medium level of knowledge about environmental hazards by the farmer. The development of 

India is also depending on agriculture and it is engaging about 70 percent of its population 

directly or indirectly. It contributes nearly 37 percent of the net national product. Modern 

agriculture has been successful in meeting the increased food needs of an alarmingly growing 

population. But the problem associated with modern agriculture like the high cost of inorganic or 

chemical fertilizers and plant protection chemicals stagnated yield level. The findings of this 

research have helped a lot in creating awareness among tribal farmers about the side effects 

caused by agricultural chemicals and how to minimize the use of chemicals. 

Keywords- Eco-Friendly Practices, Tribal Farmers, Agrochemical and modern Agriculture 
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Role of plant breeding and genetics in rural and agricultural development 

Akash Khandelwal and S. P. Aishwarya 

Jawaharlal Nehru krishi vishwavidhalaya, Jabalpur (M.P.) 
 

India is the country of villages and most of the rural do faming, around 50% of the 

population is depends on agriculture. Around 80% of farmers have less than 2 hectare of land 

(small farmer) and less resources, inputs. So increasing the profit and production of that rural 

farmers is too much important as well as challenging to scientists, researchers but day by day 

breeders are trying to increase crop production and productivity 

Before green revolution, India was knowing as “begging bowl” With only 50 million 

tonnes of food grain produced in 1950s, which was 79 MT in 1964 and in 1968 it’s about 95.1 

MT and today(2018-19) total production of food grain is 283.37 MT(economics times). Because 

of these much production we not only removed scar of “begging bowl” but now we are totally 

self sufficient even we are exporting agricultural material of billions of rupee and it’s possible by 

introducing High yielding varieties during green revolution, specially of two most important 

staple crops i.e. wheat and rice. Wheat varieties like larma rojo, sonara-64 from CIMMYT, 

Mexico and Rice varieties like IR-8, TN-1 from IRRI, las banos, Philippines. And after primary 

introduction of such varieties many new varieties had been also developed by selection, 

hybridization process like Kalyan sona and sonalika in wheat and miracle rice variety Jaya(TN-

1×Type121), which was one of the most high yielder variety that time and because of such things 

green revolution succeed by cooperative affords of farmers and scientists.  Many notable works 

by plant breeding procedures like development of bt cotton(bollworm resistance), creation of 

submerge rice, Quality protein maize, flavr savr tomato(high storage capacity), man made cereal 

i.e. Triticale, different new species of brassica(presented In nagaheru triangle), Biotic-abiotic 

resistance varieties etc. 

Till today plant breeding and genetics is playing it’s huge and active role in rural and 
agricultural development and everyday there is creation of new genotype by combining desirable 
genes or traits in a single variety, isolation and insertion of a single gene (transgenic plants) by 
which fixing of particular trait is possible, evolution of newly emerging pests resistance varieties 
and so on. By reaching potential level of crop variety or by solving problems of rural, 
agricultural sector only by that development of rural and agriculture is possible because before 
solving any problem, proper knowledge-information about that problem is mandatory. 
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Bio- efficacy of Ready mix Formulation Pyriproxyfen + Bifenthrin against pest complex of 

Chilli 

Shruti Patle*, Bhimrao Jadav, Sreekant Patidar and S. B. Das 

Department of Entomology, College of Agriculture, 
Jawaharlal Nehru Agricultural University, Jabalpur (M.P.) - 482004, India 

*Email: shrutip1705@gmail.com 
 
An experiment was conducted at JNAU, Jabalpur for consecutive two seasons during 

Kharif 2018 and Rabi 2018-2019 to evaluate the bio-efficacy of combine product Pyriproxyfen 

10% + Bifenthrin 10% EC against Mite (Polyphago tarsonemuslatus), Whitefly (Bemisia tabaci) 

and fruit borer (Helicoverpa armigera) of chilli. The test chemical Pyriproxyfen 10% + 

Bifenthrin 10% EC was tested at three doses viz., 1000, 1250 and 2500 ml/ha and compared with 

Pyriproxyfen 10% EC @ 500 ml/ha, Pyriproxyfen 5% EC + Fenpropathrin 15% EC @ 500 

ml/ha and 750 ml/ha as standard check along with an untreated check (control) . The results 

revealed that Pyriproxyfen 10% + Bifenthrin 10% EC@ 1000 ml/ha was equally effective 

against mites , whitefly and fruit borer as the higher dosage 1250 ml/ha and also cost effective as 

compared to the rest of the treatments. Pyriproxyfen 10% + Bifenthrin 10% EC were found to be 

ecosafe as it had no adverse effects on the natural enemies. It can be concluded that Pyriproxyfen 

10% + Bifenthrin 10% EC @ 1000-1250 ml/ha was found to be effective and economic and can 

be recommended to control yellow mites, whitefly and fruit borer in chilli, with significant 

increase in chilli fruit yield. 
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Influence of plant growth regulators (PGRs) on growth parameters and sex ratio in 

cucumber (Cucumis sativus L.) 

Pradeep Garg ,V. K. Singh, K. C. Shukla and Lal Singh 
Jawaharlal Nehru Krishi Vishwa Vidyalaya, College of Agriculture, Tikamgarh. 

 

An experiment was conducted during 2018-19 at JNKVV College of Agriculture, 

Tikamgarh (M.P.) to study the Influence of plant growth regulators (PGRs) on growth 

parameters and sex ratio in cucumber (Cucumis sativus L.)” cv. Kumud f1 hybrid. Total nine 

treatments of the growth regulators viz, GA3 50, 100, 200ppm, NAA 50, 100, 200 ppm, 

Ethrel100, 200 ppm and control were applied in Randomized Block Design with replicates three. 

Out of these treatments GA3 200 ppm had maximum effect on growth parameters viz., vine 

length (132.44 cm), number of branches (6.81), number of nodes (22.67), and number of leaves 

(57.67). Sex ratio was recorded minimum in the treatment Ethrel @ 200 ppm (1.73:1). 

Keywords: Plant growth regulators, GA3, NAA, and Ethrel Growth parameter, Phenological 

parameter, and Sex ratio in Cucumber. 
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An intensive study on the local cultivation species of Dubraj paddy activities in Nagri 

block, Dhamtari district (C.G.)  

Ravishankar guruwansh1* and Jaydev Haldar2 
1Department of agronomy, Indira Gandhi Krishi Vishwavidyalaya, Raipur (C.G.)  
2Department of Agriculture extension, Mahatma Gandhi Chitrakoot Gramodaya 

Vishwavidyalaya, Chitrakoot, Satna (M.P.) 
*Email- guruwansh29@gmail.com 

 

Dubraj is the local aromatic race of paddy. In this village farmers have been cultivating 

this paddy for a long time. the major research problem is the unavailability of farmers. District 

Dhamtari, Chhattisgarh was selected on the critical study for research work, there are 4. block, 

for this study in village chhipli in nagri block was selected purposely, on the basis of Origin of 

Dubraj Paddy according to the local people of nagri block. 12 rural farmer and 5 old age farmers 

were selected from the village with random sampling method. About 60 years ago, big farmers 

used to cultivate this paddy commercially. Dubraj is two local races of rice, one is buffalo 

Dubraj, this rice species is in the bunches and the second local species which is long and curved 

from the edge, this variety is given more importance and the farmer grows in abundance. The 

duration of paddy is 120-160 days. Yield of 10-12 quintals per acre is obtained. There is good 

demand in the market due to its high medicinal properties and aroma compared to other varieties. 

Unfortunately, the farmer almost stopped cultivating Dubraj due to over production of hybrid 

variety.  
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Success story-Kharif Onion Changed the Livelihood 

B.K. Tiwari, Smita Singh, K.S. Baghel, A.K. Patel, Akhilesh Kumar and A.K. Pandey 

JNKVV, Krishi Vigyan Kendra, Rewa (M.P.)-486001 
 

Case study was conducted Shri Akhilesh Pandey, progressive farmer of village Kanoja 

district Rewa (M.P.). Shri Akhilesh Pandey has done his MBA degree from A.P.S.University 

Rewa. He met Mr. Anit Singh a progressive young farmer of Raipur Karchulian block & 

discussed his plan after getting  inspiration from him Sh. Akhilesh Pandey contacted  KVK 

Scientists in view of implementing his management & marketing skill in agriculture field. KVK 

Scientists suggested him to undertake Kharif onion & other vegetable production. Scientists 

visited his field and convinced him to cultivate Kharif onion in 2 ha. Improved Kharif onion 

production technologies & availability of inputs were provided to him. Getting technical support 

and motivation from KVK Scientists he sowed onion variety (Kharif) Agrifound Dark Red 

which adopting proper nursery management, drip irrigation, INM & other technologies in 2 ha 

land.  

 He was too much surprised with great joy by obtaining 448 qtl yield. The total cost of 

cultivation was Rs. 68000 where as the gross return was Rs. 537600 (Rs. 1200 q/ha). Hence 

the net return received by him was Rs. 469600.00. He adopted improved technologies hybrid 

tomato variety H86, Drip irrigation, INM, & IMP in 1.2 ha area. He has invested about 1.5 lacs  

(50,000/acre) in Kharif 2013. He has gained Rs. 3.5 lacs as return till now.   
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Training for gender equality and women empowerment 

Abha Tiwari  

Department of Horticulture and Farm Forestry (MP) 
Email: abhatiwarimphorti@gmail.com 

 

More than half of the labor done by women in India is unpaid and almost the entire 

labor is informal and unsafe. Although women make up 40 percent of the work associated 

with farming, they control only 9 percent of the land in India. Women are also outside the 

formal financial system additionally women are physically more vulnerable. The rate of 

crime against women in India is 53.9 percent. Gender equality is not only a fundamental human 

right, but a necessary foundation for a peaceful, prosperous and sustainable world. Training for 

gender equality is a transformative process that aims to provide knowledge, techniques and tools 

to develop skills  and changes in attitudes and  behaviors’. It is a continuous and long-term 

process that requires political will and commitment of all parties in order to create inclusive 

societies that recognize   the need to promote gender  equality. Training is a tool, strategy, and 

means to effect individual and collective transformation towards gender equality by raising 

awareness and encouraging learning, knowledge-building and skills development. It helps 

women and men to understand the role gender plays and to acquire the knowledge and skills 

necessary for advancing gender equality in their daily lives and work. Training for gender 

equality is part and parcel of delivering our commitments to equal human rights for all. 

Keywords : Gender equality, Women empowerment, Training. 
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Studies of garlic (Allium sativum L.) Cultivar for Morphology, Yield and Yield attributing 

Traits under Malwa Plateau of Madhya Pradesh 

Surendra Ghoshi *, K. C. Meena*, I.S. Naruka*, A. Haldar**, N. Soni* and D.K. Patidar* 

*College of Horticulture, Mandsaur-458001, MP. 
Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, Gwalior, M.P. India 

** Regional Institute of Education, Bhopal- 462013 
 

Garlic (Allium Sativum L.) is the second most widely cultivated bulb crop belongs to the 

family Alliaceae. It has been recognized as a valuable spice and condiment throughout India. 

The performance of genotypes varies with region to region, season and other growing 

conditions. Hence, there is a need to evaluate them for their suitability. 

The present field experiment was conducted at Research Farm, College of Horticulture, 

Mandsaur. This investigation was carried out with 25 genotypes in RBD design during Rabi 

season 2018, with the objective of assessing the variability for growth, yield and quality 

parameters and identifying the superior genotypes. All the characters studied among the 

genotypes viz., plant height, dry weight at 30, 60, 90,120 DAS and at harvest respectively, dry 

weight of bulb, neck thickness, polar diameter, equatorial diameter, number of cloves, clove 

diameter, clove length and bulb yield were recorded. 

The significant variances were exhibited among the genotypes for all the characters 

studied under this experiment. Plant height (87.67 cm/plant), dry weight (41.57 g/plant), dry 

weight of bulb (12.92 g/bulb), neck thickness (1.23 cm/bulb), polar diameter (3.74 cm/bulb), 

equatorial diameter (4.74 cm/bulb), number of clove (29.20), clove diameter (1.41 cm), clove 

length (3.79 cm) and bulb yield (173.04 q/ha) were found highest in genotype G 282. 

On the basis of one year research, it could be concluded that the G 282 was identified to 

be superior with respect to bulb yield and other parameters for Malwa plateau of Madhya 

Pradesh. 
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          Wilt of chickpea caused by Fusarium oxysporum f. sp. ciceri (Padwick) Synder and Hans 

has been found to affect severally and causes accountable qualitative as well as quantitative 

losses, more than 50% in chickpea. Present investigation on Fusarium  oxysporum f. sp. ciceri 

were carried out during Rabi 2010 with the objectives namely isolation, poathogenicity, in vitro 

evolution of fungicides, plant extracts and bioagents (Plate and Pot experiment) at the 

Department of Plant Pathology, College of Agriculture, Latur and in vivo evaluation of 

fungicides, plant extract and bioagents, effect of sowing date on wilt incidence and 

varietal/germplasm screening at A.R.S. Badnapur. The test pathogen was successfully isolated 

on Potato dextrose agar and proved its pathogenicity on chickpea Cv. JG-62 under screen house 

condition by different inoculation method and soil inoculation was found most effective method 

to create disease. 

          Among all the fungicides used in vitro, Carbendazim at 1000 and 2000 ppm inhibited 

growth of F. oxysporum f. sp. ciceri 79.63 and 100.0 per cent, respectively. Bioagents, T. vairide 

(58.82) recorded higest mycelial inhibition i.e. 55.50 and 60.03 per cent. The seed treatement 

with Carbendazim + Thiram (0.2% each) recorded highest disease control in both pot and field 

experiment i.e. 79.60 and 81.42 per cent, respectively. Early sowing of chickpea during first 

fortnight of October is advisable, so as to minimize the wilt incidence. Chickpea germplasm 

screening against Fusarium oxyxporum f. sp. ciceri under field conditions revealed that, out of 

72 genotypes 5 immune/ disease free, 52 resistant, 9 moderately resistant and 8 susceptible lines 

were observed.  

Keywords: Chickpea, Bioagents, Fusarium  oxysporum 
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Discovery and development of broad-spectrum, safe, efficient and low cost antiviral is an 

urgent need to combat the life-threatening viral diseases. Medicinal plants including Morus alba 

are extensively and effectively utilized for treatment of various diseases since historical period. 

State of-the-art computational approaches to drug discovery have now transformed the natural 

product drug discovery as it is cheaper, faster and offer advantage over conventional methods. In 

this study silico tools were used for identification of potential phytocompound of Morus alba 

effective against HIV, Chikungunya (CHIKV) and Dengue (DENV) viruses. Molecular docking 

was performed to predict the interaction between prime receptors of all three viruses and major 

bioactive constituents of Morus alba plant. Simultaneously, biological activity was predicted 

using three dimensional quantitative structure-activity relationships(3D-QSAR). Drug-likeness 

properties of all the ligands were analyzed by ADMET tools. Best common hit-receptor complex 

were subjected to Molecular Dynamics (MD) simulation in order to study conformational 

dynamics and integrity of crucial interaction in the receptor sites. Among all four types of 

mulberrosides, Mulberroside C was the best and common hit against receptors of all three viral 

diseases. This is attributed to the higher binding affinity of Mulberroside C in the binding pocket 

via sharing of electrons or chemical bonding between them. This study would deliver valuable 

indication to consider Mulberroside C as the main drug or as the combination therapy for HIV, 

Chikungunya and Dengue treatment.However, further research is ongoing to substantiate the 

computational results by wet lab experiments. 

Keywords: Antiviral, Phytocompound, Receptor 
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 Rice (Oryza sativa L.) is the most important staple food crop, and it plays a vital role in 

global food and livelihood security. Rice production in the context of climate change is a risky 

venture, and gets influenced due to monsoon variability, rising temperature, changing weather 

pattern, growing incidence of biotic and abiotic stresses etc. To address the interlinked issues of 

food security and climate change, climate-smart agriculture comes to the forefront. More 

emphasis needs to be given on the advanced agronomy for growing climate-ready crops and their 

improved varieties. Climate-smart agronomy is an approach that involves smarter interventions 

for improving crop production and soil management systems with the objectives of enhancing 

system productivity and profitability through inclusion of climate-ready crop varieties along with 

best-bet management options for risk aversion, adapting and building resilience to climate 

change, and reducing and/or removing greenhouse gas emissions as far as possible. The present 

paper deals with multifarious interventions for sustainable rice production by enhancing crop 

productivity and farmers’ profitability in rainfed environment. The important interventions 

include deployment of climate-ready stress-tolerant varieties in rice-based cropping systems, 

appropriate crop establishment methods, scale-appropriate mechanization, efficient input 

management practices, bio-intensive pest management, and weather forecasting as well as 

advisory services. Location-specific climate-smart practices ensure the rice production system 

towards sustainability and improve the livelihood of resource-poor farmers. 
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“Rural” had to be among the foremost concerns of the emerging democratic state of 

India. “Rural” was not merely a site of backwardness. It was where the soul of India lived, in its 

fields, in its working farmers and in its traditional rich heritage. Nearly 70% of India’s 

population continues to be rural. It underlines that “contemporary rural India is vastly complex, 

subject to several new forces of change”. The complex and diverse ground realities of rural 

India today “do not neatly fit” into any popular or simple characterization. Rural change 

happens usually in an uncontrolled way and it’s results can be undesired but in today’s context 

this changes are more concern about sustainable rural change, which results in improving the 

enthusiasm of the rural community to stay in their own settlements. In Rural community many 

things are need to be change like Education, Opportunity for Resources and employment, 

Agricutural practices, Social Participation, Health care and medicines etc. These all are only the 

physical needs but the primary thing is the orthodox psychological thinking towards change. 

Rural change can be possible only with some strategic efforts. Some fundamental approaches of 

Extension Education and Rural Psychological development can play vital role under this 

context of change. Keeping all this in view, in short the key drives to change are : 1. Education, 

for understanding own rights and powers; 2. Access and control over Resources : resources for 

livelihood security, income, communication, information, transportation, social justice, which 

realize them equal in between others; 3. Participation and Leadership : which make them aware 

of social activities around them and feel them an integral part of his/her surroundings, 

strengthen them to become their own voices, 4. Decentralization of Power, the basic philosophy 

of Panchayati Raj should applicable in all dimensions of power distribution in formal as well as 

informal rural organizations, involvement of all caste, category, gender, ages etc. in social 

reformations. Complex and undescribed diversity of our rural community make it difficult to 

classify it in certain defined category, but these above are some common drives of forces which 

can initiate change in our rural community both at physical and psychological level, may result 

in a changed and more developed rural India. 

Keywords : Rural, Rural India, Rural Community, Rural Change 
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Rural Development in India is one of the most important factors for the growth of the 

Indian economy. India is primarily an agriculture-based country. Agriculture and allied sector 

contributes nearly 15.87% of the gross domestic product in India. In order to increase the growth 

of agriculture, the Government has planned several programs pertaining to Rural Development in 

India. The Ministry of Rural Development in India is the apex body for formulating policies, 

regulations and acts pertaining to the development of the rural sector. Agriculture, handicrafts, 

fisheries, poultry, and diary are the primary contributors to the rural business and economy. India  

is approaching a huge globalisation, for this we can say that for the upliftment of the rural 

society, Government has made some mandatory initiatives, start up India,aspire,Pradhan Mantri 

Mudra Yojna, ministry of skill development and entrepreneurship, Atal innovation mission, dairy 

processing and infrastructure fund, single point innovation scheme etc. Objectives of rural 

development initiatives are also considered. What are the consequences of rural developmemt 

initiatives has to be taken are also dealt with full length paper. 

Keywords: Rural, Initiatives, Agriculture, Government and policies.  
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This 21st century is the era of science and technology. Throughout history, scientific and 

technological advances have greatly impacted the agriculture industry. Its role in the quest for 

the best method of improving the yield of crops, protecting crops against diseases and pest, 

making livestock healthy all the time, designing the best method of crops storage and even 

helping in predicting the climate conducive for agricultural practice, is well known. Even role of 

ICT (Indormation and communication Technology has a vast scope in agriculture.  Agricultural 

Knowledge Information System (AKIS system) is one of the facet of ICT. 

An AKIS system is a concept  first introduced and explained by Une Jens Nagel in 1980.  

It is a system which links people and institutions to promote mutual learning and generate, share 

and utilize agriculture-related technology, knowledge and information. The system integrates 

farmers, agricultural educators, researchers and extensionists to harness knowledge and 

information from various sources for better farming and improved livelihood. It provides basket 

of opportunity to farmers and helping them to choose right opportunity for situation and  fills the 

gap between technology generation and technology use in field situation. It is a holistic, 

interactive and integrated system of research, extension, eductaion & farming community, within 

which, farmers are at central position. Thus, AKIS  is an integration  that helps farmers in 

decision making and management of the farm. The basic assumption of this system is that 

information relevant for decision-making is generated by different actors and reaches farmers in 

many different ways.  

Thus, it can be concluded that, AKIS is a system where rural peoples, especially the 

farmers are partners, not simply recipient. This system  could involve providing farmers with a 

basket of opportunities and helping them to choose the right opportunity for their situation, as 

AKIS system respond to technology, knowledge and information needs of farmers helping them 

in decision making and management of their farms.  

 Keywords: AKIS system, Agriculture, Farmers, Decision making 
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The horticulture sector is facing the challenge of improving the productivity to meet 

consumer demand while reducing the environmental impact of the chemical fertilizers on the 

ecosystems and human health by reducing inputs. A promising and environmental-friendly 

innovation is the use of natural plant biostimulants that enhance flowering, plant growth, fruit 

set, crop productivity and nutrient use efficiency, and are able also to improve the tolerance 

against a wide range of abiotic stressors (Colla and Rouphael, 2015). Biostimulants are obtained 

from different organic materials and include humic substances (HS), complex organic materials, 

beneficial chemical elements, peptides and amino acids, seaweed extracts, chitin and chitosan 

derivatives, anti-transpirants, amino acids and other N-containing substances (Nardi et al., 

2016).The mode of action of biostimulants is often unknown and hard to identify, because they 

derive mainly from complex sources containing multiple bioactive components that, together, 

may contribute to specific effects in plants (Ertani et al., 2011). Biostimulant application has 

shown promising positive effects on yield and quality attributes of various horticultural crops. 

The application of triacontanol and sea weed extracts (biozyme) significantly improve fruit 

colour, total sugars and yield of apple cv. Red Delicious (Zubair et al., 2017). Plant derived 

protein hydrolysate improved tolerance to salinity in lettuce plants, increasing yield and dry 

weight (Lucini et al., 2015). In cut gladiolus, humic acid treated plants showed shorter crop 

cycle than untreated plants in concomitance with higher flower production and bigger shoot and 

corms size (Baldotto and Baldotto, 2013). Chitosan induces pathogen resistance by inducing 

several pathogenesis-related defensive genes, like glucanase and chitinase (Pichyangkura and 

Chadchawan, 2015). The biostimulants can partly substitute the chemical inputs (fertilizers, 

pesticides, and plant growth regulators) and can increase the yield and quality of many 

horticulture crops. Additional research is required to understand the underlying mechanisms 

responsible for observed biostimulatory action and to establish the optimal method, time and 

rate of application for different plant species. 

Keywords: Biostimulants, Yield, Quality 
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The availability of green fodder for the livestock of the farmers of arid regions has been a 

challenging task due to the harsh and unpredictable environment of the regions. Providing a 

significant solution for the problem, the ICAR-Central Arid Zone Research Institute, Jodhpur, 

Rajasthan has come up with a new fodder crop, that is, Fodder Beet (Beta vulgaris), a plant that 

produces tubers of an average weight of 5 to 6 kgs. The DMY potential of this crop is reputed to 

be as high as 25–28 t/ha, but common commercial crops are generally less than 20 t/ha.The 

individual root size varies from 2.5-4.5 kg. bigger than this size is also not uncommon. About 

20% fodder is received as leaf foliage. Average fresh fodder yield after following these standard 

practices varies from 65-100 tones/ha. Fodder beet has a number of features which can benefit 

dairy, beef, sheep and deer farmers. Whether grazed in situ, or lifted and fed out, the potential 

yield, feed value, utilization and economics of this crop stack up well in many different farm 

systems. Fodder beet demands good management to reach its potential, and care must be taken 

with animal feeding.Fodder beet forage systems provide a flexible, high quality feed option 

which have the potential to deliver high yields in autumn, winter and early spring with inherently 

high rates of utilization by livestock. Fodder beet has become a popular winter feed for all stock 

classes in India and all around the world. However, poor crop establishment frequently leads to 

either significant loss in yield, through below-target plant populations, weed competition, or crop 

failure. This study demonstrates the various technologies to follow for enhancing crop security.  

Keywords: Crop security, DMY, Fodder beet, Forage 
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India with 2.2 per cent of global geographical area supports more than 15 per cent of the 

total world population, 70 per cent of whom depend on agriculture. As of now, out 328.73 m. ha 

of geographical area approximately 18 per cent is under forest; only 13.5 per cent is not available 

for cultivation. Total problem areas constitute 173.65 m. has which incorporate areas subject to 

wind and water erosion (145 m. ha), water-logged areas (8.53 m. ha), alkali soils (3.58 m. ha), 

saline and coastal sandy areas (5.50 m. ha), ravines and gullies (3.97 m. ha), shifting cultivation 

(4.91 m. ha) and reverie torrents (2.73 m. ha). Integrated farming systems seems to be the answer 

to the problem of increasing food production, for increasing income and for improving nutrition 

of the small scale farmer with restricted assets with no antagonistic impact on a domain and 

agro-ecosystem. In a cropping system, the amount of bi-product can be as higher than marketable 

produce. This paper reviews the various integration of different agricultural allied enterprises 

with crop activity as base. 

Keywords: Agriculture, Cropping, Farming System, Food 
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At present scenario, the world population is increased with a tremendous rate and they 

will be expected to reach more than nine billion by 2050 which will require an increase in 

agricultural production by 70% (FAO). For the fulfillment of these production demand, farmers 

need a new innovative technology likes Drone, mobile application (i.e. E-NAM, Kisan Rath 

etc.), farmbot technology, Blue river technology, Harvest croo robotics and plantix app. Inspite 

of these technology, Indian farmers use in a restricted manner because most of the farmers are 

not much educated so, they need training for potential and efficient use. For a nation that has 

maximum livelihood in agriculture, government policies and acceptance of new technology have 

shown great results. For the growth of agriculture, it is essential to identify factors that can 

contribute to better yield and place of harvest. With Artificial intelligence (AI) tools entering the 

new technology space in agriculture, it becomes possible to reach solutions based data that 

indicates weather conditions, type of harvest a crop would need, the type of soil most suitable, 

etc.  At present senior Government has launched several schemes like Pradhan Mantri Fasal 

Bima Yojana (PMFBY) will be welcoming AI technology to reduce the time consumption in 

settling claims of the farmers. The government also signed an MoU with IBM to monitor the 

agriculture sector with AI. By the 2050, the UN projects that two-thirds of the world’s 

population will live in urban areas, reducing the rural workforce. Therefore, New technologies 

will be needed to ease the workload on farmers: Operations will be done remotely, processes will 

be automated, risks will be identified, and issues solved. In the future, a farmer’s skills will 

increasingly be a mix of technology and biology skills rather than pure agricultural. 

Keywords: AI, E-NAM, IBM, Farmbot 
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Vigna radiata (L.) Wilczek, generally called as Greengram or Mungbean. Summer 

Mungbean is most important pulse crop of Harda district in Madhya Pradesh. The major reason 

for the low yield is the sensitivity of the crop to sucking insects; which substantially decreases 

the yield of the crop. They cause serious diseases and economic losses in Mungbean by 

decreasing seed yield and quality. Mungbean yellow Mosaic Virus (MYMV) is transmitted by 

the vector, whitefly (Bemisia tabaci). Though there is large area under mungbean cultivation in 

Harda district and the productivity levels are lower, because of MYMV infection. Even though, 

strategies for management of MYMV disease include planting of resistant or tolerant varieties, 

vector management, management of alternative weeds or hosts of viruses and modifying the 

cultural practices of the crop which are lesser supportive for disease development and are not 

effective in managing the disease. Therefore, there is need to develop a better Integrated 

management practices which may include Balanced dose fertilizers, resistant varieties like 

P.D.M 139, Pusa vishal, T.M.V.- 37 and Hum-16, Seed treatment with thiamethoxam 70 WS @ 

3 gm per kg Seed, followed by foliar application of imidacloprid 17.8 SL, profenophos 50 EC, 

thiamethoxam 25 WG,  instalment of Yellow sticky traps @ 15-20 per hectare. 

Keywords: Mungbean, MYMV, Management, Whitefly 
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The word gender describes the socially constructed roles and responsibilities that 

societies consider appropriate for men and women. Gender equality is result of absence of 

discrimination on the basis of person’s sex in opportunities and allocation of resources. Women 

empowerment is the critical aspect of achieving gender equality. It includes increasing a 

women’s sense of worth, her decision-making power, her access to opportunities and resources, 

her power and control over her own life inside and outside home, her ability to affect change. 

Empowerments midway in the change processes that benefit women simply by improving their 

well being in terms of health, nutrition, income, life span. Beyond vital improvements is in well 

being, changes can result in women’s empowerment, where women gain agency and resources to 

make decisions, build confidence and act in their own interest. Deeper and truly transformative 

changes reshape social norms, attitudes and institutional practices. Greater gender equality in 

markets, political institutions, family systems and social roles provide and ongoing foundation 

for sustaining women’s well being and empowerment. Innovative, expansive efforts are needed 

to address the fundamental challenges achieving women’s empowerment and gender equality in 

developing countries. The Millennium Development Goal also puts emphasis on the gender 

equality and empowerment of women. It is widely accepted that gender equality and womens 

empowerment are fundamental cornerstones for achieving development results. 

Keywords: Gender, Gender Equality, Millennium Development Goal, Women Empowerment 
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Methane (CH4) is the second most prevalent greenhouse gases with an estimated 

contribution to the enhanced greenhouse effect is about 15-20%. Rice isone of the most 

important food crops in the world, grown approximately one-third of the world’s irrigated 

cropland. The Wetland rice fields are important anthropogenic sources of atmospheric methane, 

accounting for approximately 20% of the global anthropogenic methane emission. Anaerobic 

decomposition of organic material by methanogenic bacteria in flooded rice fields produces 

methane, which escapes to the atmosphere primarily by plant media transport (90 %), ebullition 

(9 %) and diffusion (1%). Field studies indicate the cumulative methane emission from the 

tropical rice ecosystem can be lowered by slight modification inthe current cropping technique. 

In this respect system of rice intensification (SRI), has found an efficient establishment technique 

in the reduction of methane emission. Alternate wetting and drying (AWD), mid-season drainage 

and intermittent drainage were found to be highly effective in mitigating methane efflux from 

paddy fields,which can reduce methane emission by 50, 36.7 and 41 percent respectively as 

compared to continuous flooding. Increase in percolation rate or drainage may supply enough 

oxygen to the soil to raise redox potential (Eh) and also transport organic solutes and dissolve 

gases into the subsoil or groundwater, which increases the activity of methanotrophs results in 

more oxidation of methane into CO2 and H2O at the soil water interface in submerged rice fields. 

Addition of nitrate as chemical fertilizer to flooded soil suppresses methane production due to 

changes in the redox potential of soil, use of nitrification inhibitors (Nimbin or placement of urea 

supergranules), ammonical form of fertilizer inhibit methane uptake in terrestrial ecosystems. 

Other feasible management practices like selecting suitable rice cultivars, application of 

mycorrhiza and methanotrophs, crop diversification and cultural practices that significantly 

reduced methane emission from flooded paddy fields by decreasing methanogens, without 

enhancing nitrogen losses and increasing rice yields, must be integrated for successful reduction 

of methane emission. 

Keywords: Alternate wetting and drying (AWD), Drainage, Methanogenic bacteria, Nitrification 
inhibitor, Methanotrophs, System of rice intensification (SRI) 
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Indian Scenario of Start ups with their Role in changing Lives of Rural Poor 

Sarvesh Kumar*, MK Bankoliya andRC Sharma 

JNKVV-Krishi Vigyan Kendra-Harda (MP) 461331 

*Email: sarveshkvkharda@gmail.com 

 

There are many ways that dedicated and contributed in the countable change of rural 

livelihood in India since independence. The numerous rural and agricultural development plans 

and schemes were started and implemented by the Government of India and other rural 

development functionaries in India that joint effort undoubtedly made positive change in life 

sand living aspects of rural community. Now a day’s many programmes related to rural 

development are still running and implemented in the rural setting but few new initiatives like 

start-up are also playing very big role in changing rural life of the rural people by giving them a 

ray of hope for living and social respect in the society. India has become one of the fastest 

growing start-up hubs in the world in recent years. There are tens and thousands of start-ups in 

the country across various sectors, including technology, media, healthcare and financial 

technology, business services among others. Startup India Scheme is an initiative by the 

Government of India for generation of employment and wealth creation. The goal of Startup 

India is the development and innovation of products and services and increasing the employment 

rate in India. Benefits of Startup India scheme is simplification of work, finance support, 

Government tenders, networking opportunities which may improve the life of rural India by 

assuring them financial and social strength.  

Keywords: Rural development, Employment, Social respect, Start-ups, Rural people. 
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Effect of varieties and row spacing on growth and productivity of Urdbean 

Balram Singh Parihar and U.K. Tiwari 

Jawaharlal Nehru Krishi Vishwa Vidyalaya, College of Agriculture, Tikamgarh (M.P.) 

 

Field experiment was conducted at Farm of College of agriculture, Tikamgarh JNKVV 

Jabalpur (M.P.) UP during Kharif season of 2017-18. The experiment was carried out in a 

Factorial randomized block design (FRBD) with 12 treatment combinations comprising of four 

varieties KU 96-3, PU-31, JU-3 and Azad urd-1 and three row spacing 20 x 10, 30 x 10, and 40 x 

10 cm. All the treatment combinations were replicated three times. The maximum plant height 

was recorded in JU-3 that was significantly superior over PU-31,Azad urd-1 and KU 96-3 with 

row spacing 30 x 10 at 20, 40, 60, days after sowing and at maturity stage of crop growth which 

was significantly higher over 40 x 10 cm, and 20 x 10 cm row spacing at all the stages of crop 

growth and other growth attributes viz branches, nodules, dry weight of nodules LAI and total 

branches/plant were also significantly superior in JU-3 under plant geometry of 40 x 10 cm at all 

growth stages. Number of pod plant-1 and number of seeds pod was significantly increased in JU-

3 under plant geometry 40 x 10 cm which led to significantly maximum seed yield of urdbean 

superior to other treatments. 

Keywords: Growth, Spacing, Urdbean, Varieties, Yield 
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Integrated weed management and Conservation tillage effects on weeds and productivity of 

cowpea (Vigna unguiculata) 

D. S. Sasode*, Ekta Joshi, Varsha Gupta, Neelam Singh,Roop Singh Dangi and Namrata 

Chouhan 

Rajmata Vijyaraje Scindia Krishi Vishva Vidyalayas, Gwalior, Madhya Pradesh 474 002 
*Email:dsingh.jnkvv@rediffmail.com 

 

Studies were conducted from 2014 to 2018 to find out the effect of conservation tillage 

and weed management methods on weed flora, growth and yield of cowpea (Vigna 

unguiculatacv. RC 101) under pearlmillet-mustard-cowpea cropping system at the research farm, 

College of Agriculture, Gwalior. The initial N (237 kg/ha) content of soil was low, P (19.7 

kg/ha) and K (277 kg/ha) were medium and organic carbon in the top 15 cm of soil (0.51%) was 

high with sandy clay loam texture. The experiment was laid out in a strip plot design, replicated 

three times, with 12 treatments. The four treatments were of tillage practices viz. conventional 

tillage in pearlmillet followed by zero tillage in both mustard and cow pea (C1); zero tillage in 

pearlmillet, mustard and cow pea (C2); zero tillage in both pearlmillet and cow pea, zero tillage 

with crop residues in mustard (C3); zero tillage with crop residues in pearlmillet, mustard and 

cowpea (C4) in combination with three weed control measures viz. Imazethapyr + Imazamox 80 

g/ha PoE (W1), pendimethalin + imazethapyr 1.0 kg/ha as PE with one HW at 20 -25 DAS (W2) 

and weedy check (W3) for comparison. Amongst tillage treatments, zero tillage with residue 

application during both kharif and rabi season and only during rabi for four years significantly 

increased the grain yield by 49 and 18%, gross returns by 43 and 14% and reduced the total weed 

biomass by 48 and 32%, respectively with higher WCE compared to zero tillage without residue 

application. Among different weed flora, zero tillage with residue application during both kharif 

and rabi season and only during rabi reduced the narrow-leaved weeds population by 40 and 

19%, broad-leaved weeds by 23 and 8%, respectively but not significantly controlled sedges. On 

the other hand, the pre-emergence application of pendimethalin + imazethapyr 1.0 kg/ha with 

one hand weeding at 20 -25 DAS resulted in the significant reduction of total weed biomass, 

highest grain yield, WCE and gross returns. The integrated weed management approach reduced 

the narrow-leaved weeds by 49%, broad-leaved weeds by 52% and sedges by 59% compared to 

herbicides application alone.  

Key words: Conservation tillage, Cowpea, Productivity, Weed flora, Weed management 
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Tendu in assuring Livilihood of Forest Dwellers in Madhya Pradesh 

Dishant Dongre* and Satyajeet Kar
 

Department of Forestry, JNKVV, Jabalpur, Madhya Pradesh-482004 
*Email: dishantdongre77@gmail.com 

 

Tendu (Diospyros melanoxylon) leaf used in beedi making is one of the most socially and 

economically important NTFPs. Tendu is a slow growing plant and is pruned to maintain the 

bushy nature. Semi-matured leaves are collected from the first week of April to June. It is widely 

smoked in the India and gaining popularity globally, particularly in the United States, Germany, 

Middle East, Eastern Europe, and Japan. In 1980s, the World Bank emphasized the development 

of sub-national and national level policies and joint forest management programs which 

promoted tendu trade. In March 2011, the Union Ministry of Environment and Forests 

announced the formation of a one-man committee i.e.Haq Committee, to recommend a minimum 

support price for tendu. The annual national production of tendu leaves is 4.5 lakh tonnes / year. 

The collection and sale of non-timber forest products is an important part of the livelihood of 

forest-fringe communities in India, comprising an estimated 10–27 million people. Madhya 

Pradesh produces the largest quantity of tendu leaf in the country, accounting for more than 25% 

of national production. Tendu leaves are used to make beedi, a leaf-rolled cigarette made from 

uncured tobacco, tied with coloured string at one end. The first beedi factory was established in 

1911 in Jabalpur (Madhya Pradesh), where tendu was the most abundant available. Beedi gained 

widespread consumer acceptance, particularly during the ‘Swadeshi Aurolan’ which was 

launched in 1920 by Mahatma Gandhi. According to the Madhya Pradesh State Small Forest 

Produce Federation, a body that collects tendu leaves in the state, the collection rate of tendu 

leaves is Rs. 1,250 per standard bag or 50,000 leaves in 2016. As India entered a new system of 

taxation, the Goods and Services Tax (GST), a centralized tax was levied on the tendu leaf for 

the first time. GST on the leaf is set at 18 percent. The study conducted using cost-benefit 

analysis of various income generating activities through tendu leaf collection suggests that 

limited household income always became a decisive factor behind opting tendu leaf collection as 

a major source of livelihood. It outlines other non-timber forest products collected in Madhya 

Pradesh and gives an assured employment opportunity and livelihood security for rural people as 

a part of rural economic development programme. 

Keywords: Cost-Benefit analysis, Employment, Livelihood, Rural economy, Tendu 
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Performance of Rhizobium japonicum inoculated in Black gram (Vigna mungo) in Rabi 

Season and sub-tropical region of Odisha 

Bidwan Ranjan Sahoo
1*
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, Sandeep Rout

2 
and Satyajeet Kar

3 

*1Department of Plant Pathology, Naini Agricultural Institute, Sam Higginbottom University of 
Agriculture, Technology and Sciences, Prayagraj-211007, Uttar Pradesh, INDIA. 

2M.S.Swaminathan School of Agriculture,Centurion University of Technology and Management, 
Parlakhemundi, Odisha-761211 

3Department of Forestry, JNKVV, Jabalpur, Madhya Pradesh-482004 

*Email: sahoobidwanranjan02@gmail.com 
 
 

Black gram (Vignamungo)belongs to the family Fabaceae and the genus Vigna. Black 

gram is native to India. Being a proper leguminous crop, it is itself a mini-fertilizer factory, as it 

has unique characteristics of maintaining and restoring soil fertility through fixing atmospheric 

nitrogen in symbiotic association with Rhizobium bacteria, present in the root nodules. A field 

plot experiment was conducted in Ganjam district, Odisha, India in Rabi2019 by taking two plots 

(1000 m2 each). Where one plot was taken as control (untreated) and the seed material of another 

plot treated with Rhizobium japonicum to studyperformance of Rhizobium japonicum inoculated 

in Black gram. Maximum no of leaves (8.1), leaf length (6.2 cm), plant height (25.3 cm), root 

length (6.1 cm), total plant length (31.4 cm) and yield (54.20 kg) were recorded in treated field 

as compared to control. There is significant result of the work and can be recommended to the 

farmer of this area. 

Keywords: Biofertilizer, Rhizobium japonicum, Yield, Vigna mungo 
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Effect of temperature on germination of vegetables in Dindori District 

Avdhesh Kumar Patel
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Gautam
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1JNKVV, Krishi Vigyan Kendra, Dindori (M.P.) 

2JNKVV, Krishi Vigyan Kendra, Narsinghpur (M.P.) 

*Email: avdhesh.jnkvv@gmail.com 

 

The effect of temperature on germination has received much attention. Some vegetable 

seeds such as onion, will germinate at freezing temperatures but the rate of growth is extremely 

slow. At 32 oF, it takes 135 days for the appearance of an onion Seedling when planted one-half 

inch deep. This emphasizes that some seeds can withstand cold temperatures and the seed will be 

alive when the soil temperature increase. Some seeds, such as sweet corn and beans will rot if 

planted at low temperatures for long period of time. The minimum temperature of germination of 

some vegetable seeds are 32oF – 65oF. This minimum temperature can be used as an indication 

of when to plant the crops in the spring. When the temperatures have reached the minimum, the 

vegetables may be planted. It is assumed that the soil temperatures will continue to increase, 

however, planting vegetables before the minimum temperature required to germination is 

reached, does not produce an earlier crop. Instead, the seed will not Germinate and it will give 

more time for soil organism to destroy the seeds, resulting in reduced stand. 

There is a maximum temperature at which vegetable seeds will germinate and high 

temperature may kill many vegetable seeds. High soil temperature is also damaging at the time 

of Seedling emergence, and Seedling may die due to heat injury at the soil surface. Lettuce and 

endive, however, will not germinate at high temperature and if the soil temperature has not 

reached the maximum and killed the seed, the seeds will germinate when the soil temperature has 

cooled. This is particularly important in summer planting for a fall crop. 

Keyword : Vegetable, Temperature, Germination 
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Utilization of Sources of Agricultural Information by Maize Growers of Middle Gujarat 

U. M. Patel
1
 and J.K.Patel
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1Veterinary Extension Education, College of Veterinary & Animal Husbandry, AAU, Anand, 
2Krishi Vigyan Kendra, AAU, Arnej Distt: Ahmedabad (Gujarat) 

 

Effective source of Information is pre-requisite for adoption of technology. The present 

study was undertaken to study the sources of agricultural information used by maize growers in 

tribal areas of middle Gujarat. The 140 maize growers from Panchmahals and Dahod district 

were interviewed. The findings revealed that personal localite source like family members, 

neighbours and friends were playing major role in transfer of maize production technology. In 

case of cosmopolitans, Village Level Worker, Agricultural Research Station and K.V.K. 

Scientist were playing major role. In case of Mass media exposure, printed literature (leaflets and 

folders), news paper and television had played major role and In case of Commercial agencies 

maize growers were always used fertilizer and chemical dealers and cooperative society as the 

source to get agricultural information. It was important to note that family members, neighbours 

and friends were perceived best by tribal maize growers to get agricultural information. 
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Scope Of Fruit & Vegetable Processing In Madhya Pradesh 

Dr Vijay Agrawal 

Department of Horticulture & Food Processing , M.P., Bhopal 
 

Processing is on the most effective solutions to reduce wastage. In India processing of 

fruits and vegetables is extremely low and is below 2.2%. Value addition to the raw produce is 

only 7% compared to as much as 23% in china, 45% in the Philippines and 88 % in UK. It is 

estimated that a one per cent growth in food processing has the potential to generate an 

additional direct employment for five lakh people, and indirect employment for 15 lakh 

individuals (Rana kapoor 2010). Thus the processing industry holds tremendous  potential not 

only for contributing to the GDP but also for generating employment in rural areas and business 

opportunities for entrepreneurs.  There are various fruit and vegetable processing technologies 

such as drying, dehydration, Powdering, flaking, canning, pickling, provisional preservation, 

bottling etc. With the advent of technology and preservatives, shelf life of such products has 

gone up and they can be preserved for many months with proper packing. Global fruit and 

vegetables industry trends reflect that sales of processed commodities has increased in absolute 

number in last five years.  A trend shows that about 40% of the processed food industry revenue 

comes from canned fruit and vegetables. Whereas, frozen fruits and vegetables, Juices and dried 

and dehydrated foods contributes 36%, 14% and 10% respectively. In Madhya Pradesh 

perspective, the area under fruits is 3.61 lakh haand vegetables is 8.67 lakh ha with production of 

75.45 lakh MT and 172.81 lakh MT respectively. Madhya Pradesh is the 3rd largest producer of 

Vegetable and 7th rank in fruit production in India.  The Oranges, Guava, Lime & Lemon, 

Banana, Mango, Custards apple are major fruits grown in M.P. State ranks 1st in production of 

Orange (20.39 lakh MT) with 60% of surplus production. Guava ranks 2nd in production (6.68 

lakh MT) with 62% surplus. In vegetables, state is the leading producer of Tomato crops in India 

with 27.88 lakh MT production with 63 % surplus. To boost the food processing sector, Ministry 

of Food Processing Industries (GOI) under Pradhana Mantri Kisan Sampada Yojna providing 

financial assistance through various schemes for setting up of Mega food parks, Agro Processing 

Clusters, Creation and Expansion of food processing industries in India. In M.P, 02 Mega food 

parks are established under this scheme. As in M.P. have Government of Madhya Pradesh also 

encouraging large & MSME food processing industries by providing financial assistance of 15% 

to 60% in plant and machineries along with several other incentives. 
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Soil organic carbon dynamics under long term nutrient management in soybean based 

cropping systems 

Priyanka Jain*, Brijlal Lakaria, Durga Bhurial, Vikash Singh, Divya bhayal, Kiran Patel 

and Vivek singh 

Department of soil science & Agriculture Chemistry, JNKVV, Jabalpur (M.P.) 
Email: pj958602@gmail.com 

 

An investigation was carried out on “Soil organic carbon dynamics under longterm 

nutrient management in soybean based cropping system” at the Indian Institute of Soil Science, 

Bhopal on an ongoing research project on organic farming. The effect of organic, integrated and  

inorganic nutrient management was assessed in three cropping systems viz. soybean (JS 335)-

wheat (Malwa Shakti), soybean-mustard (Pusa Bold) and soybean-gram (JG 130) on aggregate 

size fractions, carbon content in aggregate as well as soil organic carbon pools dynamics on a 

split plot experimental design with three replications. The study revealed higher proportion of 

large size macro aggregates (>2 mm size) under organic nutrient management than integrated 

and inorganic nutrient management all the soybean based cropping systems in surface soil which 

decreased with soil depth. The mean large size macro aggregates under organic, integrated and 

inorganic nutrient management were recorded to be 6.22, 6.06 and 5.77, respectively in surface 

0-5 cm soil depth. However, the proportion of small size macro aggregates was the maximum 

among all the four aggregate size fractions, while the effect of nutrient management was more 

pronounced with organic nutrient management. The organic nutrient management practice 

registered relatively lower micro aggregates on account of formation of large size macro 

aggregates under this treatment. The organic nutrient management also resulted in higher water 

stable aggregates, mean weight diameter but lower bulk density in all the soil layer although the 

effects were more pronounced in surface soil. Dynamics of soil organic carbon pools revealed 

higher content of soil organic carbon, labile carbon, water soluble carbon, SMBC as well as 

dehydrogenase activity that varied between1.04 and 0.86 percent; 440 and 538 mg kg-1, 52.97 

and 70.43; 288 and 375 mg kg-1, 88 and 137 µg TPF g-1 soil d-1, respectively in surface 0-15 

cm soil under organic nutrient management. Carbon content in aggregates was also higher under 

organic nutrient management followed by integrated and inorganic nutrient management. Large 

size macro aggregates registered highest carbon content as compared to small size macro 

aggregates and it decreased from 0-5 cm soil depth to 15-30 cm soil depth.  

Keywords: Carbon Storage, Organic manure, Soil organic carbon 
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Screening of different germplasm lines of sesame against leaf roller and capsule borer 

(Antigastra cataunalis Dup.) 

S R Thakur*, M K Nayak, Shiv Ratan and Manisha Shyam 

AICRP on Oilseed Sesame, College of Agriculture JNKVV, Jabalpur (M.P.) 
*Email: 1978srthakur@gmail.com 

 

Sesame, Sesamum indicum Lin. known as the queen of oilseed is one of oldest oilseed 

crops grown in India. India ranks first in area under cultivation representing 40% but the crop 

has very poor average productivity of 456kg/ha as compared to the world average productivity 

518kg/ha. Damage due to insect pest is one of the major factors causing low productivity. The 

crop is attacked by 29 different species of insect pest in different stages of the plant growth of 

which leaf roller and capsule borer (A. cataunalis Dup.) is one of the major pest of sesame. It 

damages the crop during vegetative to flowering and maturity stages of crop growth. In the 

present investigation there are 188 entries including two checks SI-250 (resistant checks and TC-

25 (susceptible checks) were screened out under natural condition during Kharif season, 2015 at 

AICRP on Oilseed Sesame Centre of College of Agriculture, JNKVV, Tikamgarh (M.P.). The 

results expressed that the flower and capsule damage were ranged from 2.70-51.00% and 0.00-

16.70%, respectively on susceptible and resistance checks against A.cataunalis. Further, all the 

screening lines were categorized on the basis of level of resistance. Among the 188 entries, 53 

entries observed resistance, 87 entries moderately susceptible, 14 susceptible and one entry 

highly susceptible to A. cataunalis at flowering stages whereas, at maturity stages of the crop 

140 showed less than 5% capsule damage. Hence, among 188 entries, 140 entries were found 

resistant, 44 entries moderately resistance, 2 entries moderately susceptible, 2 entries susceptible 

to A.  catalaunalis. It is revealed that these germplasm lines could be a possible best source of 

resistance and it can be used in breeding programme to develop resistance varieties against A.  

catalaunalis. 
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“Impact assessment of the Farmer Producer Company on farmers.” 

Kulraj Raghuwanshi and Seema Naberia 

Department of Extension Education, College of Agriculture Jabalpur, Jawaharlal Nehru Krishi 
Vishwa Vidyalaya, Jabalpur, Madhya Pradesh, India. 

  

The instrument of Farmer Producer Company (FPC), registered under Companies Act, is 

emerging as the most effective means of Farmer Producer Organization (FPO) to cater to the 

needs of farmers at the grass root level. FPCs offer a wide range of benefits compared to other 

formats of aggregation of the farmers. FPC members are able to leverage collective strength and 

bargaining power to access financial and non-financial inputs and services and appropriate 

technologies leading to reduction in transaction costs. Members can also collectively tap high 

value markets and enter into partnerships with private entities on equitable terms. The 

Department of Agriculture and Cooperation, Ministry of Agriculture and Farmer Welfare, Govt. 

of India has identified farmer producer company registered under the special provisions of the 

Companies Act, 1956 (As amended in 2002), now Companies Act, 2013, as the most appropriate 

institutional form of aggregation of farmers. The main objective of mobilizing farmers into 

member- owned producer organizations, or FPCs, is to enhance production, productivity and 

profitability of agriculturists, especially small farmers in the country. In India 479 districts of 30 

states 2095 FPCs are functioning and around 82 lakh farmers have become as member of FPCs. 

Madhya Pradesh is a leading agriculture state of country and contributing substantially in 

Agriculture GDP of India. In Madhya Pradesh there are 160 FPCs running presently consisting 

more than 72 thousand farmers. (m.economictimes.com 2019) Under the DPIP (District Poverty 

Initiative Project) project 17 producer companies formed in 14 district of MP. It was an 

ambititious project of M.P. Government to alleviate poverty. At present there are 18 producer 

companies (15 agriculture, 02 dairy and 01 poultry) with the establishment of a new dairy based 

company at Shivpuri – Hardol Milk Producer Company Ltd. Most of the producer companies are 

in agribusiness and its core activities are quality seed production, farm produce trading and agri-

input supply. They are also engaged in capacity building and strengthening of community by 

organizing training in different fields. The size of operational holdings in India is continuously 

declining further with every successive generation. The big challenge under these conditions 

would be to integrate these small holders with the agricultural markets so that benefits from 

transforming agriculture, trade environment and growing economy may be optimized and help in 
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realizing higher income of small and marginal farmers and lead to more inclusive growth. 

Realizing the role of FPC in socio economic and technological upliftment of small and marginal 

farmers, Government of India is planning to set up a Rs- 6,660 crore fund to nurture 10,000 

Farmer Producer Company (FPCs) across the country over the next five years, Hence 

considering the contribution of Farmer Producer Company in improving standard of living of 

small and marginal farmers, it has been felt-worthwhile to undertake a research work on Impact 

Assessment of Farmer Producer Company on its members. Farmers organizations were collapsed 

due to the lack of ownership group management skill and inability to link with market, the 

business skills, technical skills and organizational management skills of ARC (Agri Resource 

Centers) members were not promoted parallel. The small and marginal farmers faced several 

constraints, which included the inability to create scale of economies, low bargaining power 

because of low quantities, scarcity of capital, lack of market access, lack of knowledge and 

information, market imperfections, poor infrastructure and communication after adoption of LPG 

policy. The effective linkage of small producers with market and concluded that farmer producer 

organizations are important means to bring the small and marginal farmer together in local 

communities to build their own enterprice, managed by professionals, FPOs is the best way of 

linking producer to market for getting fair prices for produce as it helps in giving market 

information on different markets. 

Keywords: Farmer Producer Company, Farmers, Productivity, Profitability 
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Perception Of Farmers Towards PradhanMantriFasalBimaYojana At Sehore Block Of 

Sehore District (M.P.) 

Nishi jain, K.N.Pathak, Abhilasha Sharma and Dharmendra Patel  

RVSKV, R.A.K. College of Agriculture, Sehore, Madhya Pradesh 
 

The PradhanMantri Fasal Bima Yojana was launched by Prime Minister of India on 18 

February 2016. It envisages a uniform premium of only 2 per cent to be paid by farmers for all 

the kharif crops, 1.5 per cent for all rabi crops and 5 per cent to be paid by farmers for all 

Horticulture crops. Crop insurance is a shield to protect farmers against losses caused by crop 

failure and thereby ensures stability in farm income. This investigation gets importance to know 

the socio-economic aspects and perception of beneficiary farmers. It is hoped that these findings 

will be helpful to the Government, to researcher and extension agencies to decide appropriate 

strategy to encourage more and more farmers to become beneficiaries of this scheme to mitigate 

losses occurred in Agriculture. 

       Looking to this fact, the present study was conducted to find out the Perception Of Farmers 

Towards Pradhan Mantri Fasal Bima Yojana and relationship in between socio economic profile 

and perception of farmers, by selecting 120 farmers randomly from 10 villages of sehore block 

of sehore district M.P. The statistical test use for the study were mean, percentage and chi square 

test. 

The study concluded that most of the respondents had medium perception towards 

PradhanMantri Fasal Bima Yojana (52.50 per cent) followed by low perception (30.84  per cent) 

and  high perception (16.66 per cent). It was also concluded that the characteristics namely 

education, size of land holding, experience of farming, annual income, extension contact, risk 

orientation and level of awareness regarding crop insurance, source of information and economic 

motivation had significant relationship and age, caste and social participation of the farmers did 

not establish significant relationship with their perception regarding PradhanMantri Fasal Bima 

Yojana. 
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Adoption level of improved soybean production technology in Sehore block of District 

Sehore, Madhya Pradesh 

Rahul Sikarwar, K.N.Pathak, Abhilasha Sharma, Rohan Sharma and Suresh Dangi
 

Department of Agril. Extension & Communication 
RAK College of Agriculture, Sehore, M.P. 

RVSKVV, Gwalior M.P. 
 

Soybean is known as the “golden bean”, “miracle crop” etc, because of its several uses. It 

is an excellent source of protein and oil. It contains about 43 per cent of good quality protein 

(43%), carbohydrates (21%), minerals (5%), moisture (8%), fat (20%), fiber (4%) and reasonable 

amounts of vitamins .The area under the crop in the Madhya Pradesh state during 2017-18 was 

54.09 lakh hectares and the production was 59.17 million metric tons with rank first followed by 

Maharashtra area under 36.39 lakh hectare and production was 38.52 million metric tons and 

Rajasthan area under 9.21 lakh hectare and production was 9.45 million metric tons (Source: 

SOPA Databank orhttp://www.sopa.org).The adoption of a new technology may have 

implications for the rest of the farming system, and these attendant changes may be examined in 

an adoption study.  The present study was conducted in the Sehore district of Madhya Pradesh in 

the year 2018-19.Sehore block was selected purposely for the study,10 village from block and 12 

farmers from each village were selected, total 120 farmers were randomly selected .Statistical 

tools like mean,median, standard deviation, chi square test and coefficient of association analysis 

were used for analyzing and interpreting the data. Major findings of the study were that the 

majority of the respondents 61.67 had partial adoption, whereas23.33 per cent had complete 

adoption and 15 per cent of the respondents had low adoption about improved soybean 

production technology and other findings were,the independent variables viz., education (0.333) , 

occupation(0.245), annual income (0.268), size of landholding (0.312), sources of information 

(0.222), mass media exposure (0.282), cosmopolitans (0.234), scientific orientation (0.265) and 

attitude towards improved production technology (0.246) were positively and significantly 

related with adoption level about soybean production technology at 0.01 level of significance ,on 

the other hand farming experience (0.198) and material possession (0.202) were positively and 

significantly related with adoption level about soybean production technology at 0.05 level of 

significance whereas, age (0.128) was found to be not significant respectively. 
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Evaluation of post-emergence micro-herbicides in Kharif maize (Zea mays L.): 

weed management, productivity and profitability 

Radheshyam*, Shanker Lal Jat and C M Parihar  

ICAR-Indian Agricultural Research Institute, New Delhi-110012 
ICAR-Indian Institute of Maize Research, Pusa campus, New Delhi-110012 

*Email: radheshyamsihag01@gmail.com 
 

The field study of ICAR- Indian Agricultural Research Institute, New Delhi, India during 

Kharif 2017. The experiment was laid out in randomized block design with three replications and 

12 treatments are evaluated viz.,  T1: Weedy check, T2: Weed-free check, T3: Atrazine 1000 g/ha 

(PE) fb hand weeding at 25 DAS, T4: Topramezone 30 g/ha at 25 DAS, T5: chlorsulfuron 75 g/ha 

at 25 DAS, T6: tembotrione 150 g/ha at 25 DAS, T7: Topramezone 25.2 g/ha + atrazine 750 g/ha 

at 15 DAS, T8: chlorsulfuron 67.5 g/ha + atrazine 750 g/ha at 15DAS, T9: Tembotrione 120 g/ha 

+ atrazine 750 g/ha at 15 DAS, T10: Atrazine 750 g/ha (PE) fb topramezone 25.2 g/ha at 25 DAS, 

T11: Atrazine 750 g/ha (PE) fb halosulfuron 67.5 g/ha at 25 DAS, T12: Atrazine 750 g/ha (PE) 

fbtembotrione 120 g/ha at 25 DAS. The tank-mix application of post-emergence herbicide viz., 

tembotrione (120 g/ha) or topramezone (25.2 g/ha) at 15 DAS with 75% recommended dose of 

the atrazine (750 g/ha) or as a sequential application at 25 DAS after PE 75% dose of atrazine 

gave significantly better weed control in the term of dry weight and density at different stages in 

Kharif maize.The early postemergence tank-mix application of these pre and post-emergence 

herbicides and their sequential application increased maize grain yield to the tune of 9.2 to 14.6 

and 17.5 to 20.0% over recommended practice (atrazine fb hand weeding), respectively. The 

significantly higher weed control efficiency and weed control index was found in weed-free 

check (T2), which was at par with T3 and the application of post-emergence herbicide viz., 

tembotrione (120 g/ha) /topramezone (25.2 g/ha) as tank-mix with 75% atrazine as early post-

emergence at 15 DAS or as the sequential application of this combination.Significantly lowest 

weed index also observed in the sequential application of tembotrione/topramezone at 25 DAS 

after 75% atrazine as PE. Also found the significantly higher herbicide efficiency index and 

lower weed persistence index under the application of post-emergence herbicide viz., 

tembotrione (120 g/ha) /topramezone (25.2 g/ha) as tank-mix with 75% atrazine as early post-

emergence at 15 DAS or as the sequential application of this combination.Significantly highest 

net returns, additional net returns (53.09 thousand/ha) and BC ratio (1.59) in Kharif maize 
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obtainedby 75% atrazine as PE followed by topramezone (25.2 g/ha) at 25 DAS which was at 

par with the application of 75% atrazine as PE followed by at tembotrione (120 g/ha) 25 DAS 

and with early post-emergence tank-mix application of these combinations.However, 

significantly highest net returns to additional Rupees/Rupees invested was found with 

tembotrione along with atrazine as tank mix application at 15 DAS.It was concluded that the 

application of post-emergence herbicide viz., tembotrione (120 g/ha) /topramezone (25.2 g/ha) as 

tank-mix as early post-emergence at 15 DAS with 75% recommended dose of the atrazine (750 

g/ha) or as a sequential application at 25 DAS after 75% atrazine as PE may be adopted for better 

weed control, higher yield and net return in Kharif maize.  

Keywords: Post-emergence, weed index, weed control efficiency, herbicide efficiency index. 
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Assessing the knowledge of rural women regarding health care practices in Nainital district 

of Uttarakhand 

Tara Koranga
1
 and Dhriti Solanki

2
 

1Uttarakhand Open University and 2MPUAT, Udaipur 
 

The present study was conducted with the objective to assess the knowledge of rural 

women regarding selected health care practices. The investigation was carried out in four 

villages of Ramnagar and Haldwani Panchayat Samiti of Nainital district of Uttarakhand state, 

covering 200 rural women by random sampling. Personal interview along with participatory 

rural appraisal techniques and discussion with rural women were used as a technique to collect 

the information. The results indicate that rural women  knowledge on adolescent health care 

revealed that they had almost full knowledge on personal hygiene, use of clean cloth or sanitary 

pad during menstruation and seeking medical help in case of improper menstruation. But nearly 

34 per cent of them did not have adequate knowledge on the issue of providing adequate 

information to their girl, before they start menarche. About 85 per cent of respondents had 

almost full knowledge antenatal medical check-ups, taking two tetanus toxoid injections during 

the pregnancy, taking iron and calcium tablets and awareness of intranatal care. About 37 per 

cent of rural women did not possess adequate knowledge of the balanced nutrition diet and 

adequate rest for the pregnant women for safe motherhood and delivery. The results of new baby 

care revealed that 20 per cent each of the rural women respondents did not possess adequate 

knowledge of the importance of breast feeding, especially collustrum immediately after birth and 

continuously breast feeding up to two years for adequate nutrition to the infant child. Only 68 per 

cent of rural women were aware of the actual size of ideal family. It was observed that nearly 50 

per cent of rural women respondents were not aware of the risks and dangers involved in late age 

(beyond 35 years) pregnancies and in having fourth or fifth pregnancy. 

Keywords: Health care, Knowledge and Rural women 
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Effect on Yield attributes, Yield and Economics of different Soybean varieties for 

Bundelkhand region in M.P. 

Sourabh Chaturvedi, U.K. Tiwari and K.C. Shukla 

College of Agriculture, JNKVV, Tikamgarh (M.P.) 472001 

Email: soransh554@gmail.com 

 

The experiment entitled, “Effect on Yield attributes, Yield and Economics of different 

Soybean varieties for Bundelkhand region in M.P” was conducted in kharif 2018-19 at Research 

Farm, J.N.K.V.V., College of Agriculture, Tikamgarh (M.P.). The experiment was laid out in 

Randomized block design allocating fourteen varieties of soybean. 

For yield attributing character the variety NRC 37 gave the significantly higher number 

of pods and seeds than most of the remaining varieties. However, this was followed by JS 20-69. 

The variety JS 20-34 showed poor yield attribute characters. The variation in pod bearing ability 

among the varieties may be due to variability in the varietal’s inheritance. The varieties NRC 37 

recorded significantly higher seed index (13.03 g) showed bigger seed size than other tested 

varieties. Thereafter, the varieties JS 20-69 and JS 90-41 performed equally well in this 

parameter (12.00 to 11.02 g). Almost the significantly lowest seed index was noticed in varieties 

JS 93-05 and NRC 86 (7.92 to 7.93 g). 

For yield and economics study the variety NRC 37 produced significantly higher seed 

and Stover yield and proved drought tolerant at flowering and pod formation stage than that of 

other tested varieties. However, the secondbest variety was JS 20-69.The other varieties viz. JS 

335, JS 95-60, and JS 20-29, also yielded the lowest, because these were adversely affected due 

to drought. Accordingly, the variety NRC 37 resulted in significantly. The highest harvest index 

(28.60%) as compared to the remaining varieties of soybean. However, the next best varieties 

were JS 20-69 (27.36%) and the lowest harvest index is JS 20-29 (25.53%). Amongst the 

fourteen varieties under test, NRC 37 gave the maximum net monetary return and B:C ratio 

followed by JS 20-69. 
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Commercial Mushroom Cultivation To Empower The Rural Community 

Prathibha Das, Arathy.J, Gladish Mary Joy and Josiya Joy  

Email: prathibhadas711@gmail.com 
 

Expansion of commercial mushroom cultivation to rural area is an effective way to obtain 

an additional income to improve the economy of the farming community. If the functioning of 

the production units are apportioned to the womenself-help groups, then it will be a better plan 

for the rural women empowerment too. Provision of appropriate guidance and knowledge 

regarding the preparation of substrate or bedding material, availability of spawn and spawning of 

mushroom, casing, harvesting, necessity of maintaining hygiene, scope and importance of the 

business, marketing strategies and the new trends out there in the market along with the 

allowance of special schemes by the government to assist the business are certain basic 

requirements every starter is in need of. Button mushroom (Agaricus bisporus), oyster 

mushroom (Pleurotus spp.) and straw mushroom (Voluariella uoluacea) are a few major 

cultivating varieties in India. It is really amazing to see a small quantity of spawn when planted 

in suitable growing medium, develops into a highly profitable crop, that too inside a small room 

within almost six weeks. The first flush of the pin heads become visible after 15-20 days of 

casing or 35-40 days after spawning. The typical morphology is attained after 5-6 days of the pin 

head stage and the crop can be harvested by cutting with a sharp knife or by twisting off with the 

fingers when the caps are still tight over the short stem. An average yield of 3-4 kg per tray is 

normally expected which can sometimes go up to 5-6 kg depending upon the favourable factors. 

Mushroom is a crop having multiple uses. It fulfills almost all dietary requirements of children 

and thereby flattening the malnutrition curve. Commercial mushroom cultivation adds to the 

income and improve the living standards of growers especially those who with insufficient land. 

The waste from other crops can be productively used as the bedding material. Besides the normal 

fresh or dried forms available in the markets, nowadays a traditional touch is brought to these 

mushrooms by adopting some basic tips from Indian cuisine. Pickles, mushroom fortified 

cookies, pappad, bread, cake, and drinks are some of the value added products which will extend 

the shelf life of the mushrooms. The demand and possibilities of these mushroom products in the 

market is very high since the fresh form is easily perishable. This is a simple profitable business 

for the rural community, especially for women, since it deals with minimal efforts and risks. 

Keywords: Mushroom, spawn, market, rural community, women empowerment 
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Agro-morphological Characterization and Association Studies for Yield Attributing Traits 

in Wheat  

Sanjay Hingve, R.S. Shukla, Vinod Kumar Goyal and Suneeta Pandey* 

Department of Plant Breeding and Genetics,  
Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur 

Email: suneetagen@gmail.com 
 

Present study was carried out with forty seven promising wheat genotypes to characterize 

and selection strategies to improve the grain yield in wheat using association analyses. Genotypes 

were evaluated using a randomized complete block design with two replications at the Seed 

Breeding Farm, Department of Plant Breeding and Genetics, College of Agriculture, Jabalpur 

(M.P) during Rabi 2017-18.  Observations were recorded on randomly selected plants for fourteen 

morphological traits viz., plant growth habit, foliage colour, ear time of emergence, ear waxiness, 

flag leaf length, ear shape, ear density, awns presence, awns length, awn colour, ear colour, grain 

colour, grain shape and seed size and nineteen quantitative traits viz., days to 50% heading, days to 

maturity, plant height, number of tillers/plant, number of ear/plant, number of spikelets/ear, ear 

length, ear weight, peduncle length, biological yield/plant, 1000-grain weight, grain yield/plant, 

harvest index, canopy temperature, chlorophyll content, relative water content, protein content, 

starch content and sedimentation value.The genotypes revealed significant amount of variation for 

most of the studied traits. The results revealed that maximum variation was recorded for growth 

habit, foliage colour, ear waxiness, ear density, awns length, awn colour, ear colour, grain colour 

and grain shape. Positive and highly significant correlation of grain yield/plant was recorded with 

plant height, number of tillers/plant, number of ear/ plant, ear weight, peduncle length, biological 

yield/ plant, thousand grain weight, harvest index and chlorophyll content. Path coefficient 

analysis revealed maximum positive direct contribution towards grain yield/ plant via. harvest 

index, which was followed by biological yield/plant and number of tiller/plant. Hence, emphasis 

should be given to select these traits to increase the production and productivity of wheat. 

Keywords: Wheat, morphological variation, correlation and path-coefficient 
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Physiological Response of Lentil (Lens Culinaris Medik.) Genotypes to Salinity Stress and 

its Mitigation through Microbial Inoculation 

Usharani Ediga 

Department of Plant Physiology, College of Agriculture, Orissa university of agriculture and 
technology, Bhubaneswar, 751003  

Email: usha048.ediga@gmail.com 

 

Lentil is an important legume crop which is highly sensitive to salinity which is a severe 

land degradation problemthat adversely affects crop in terms of growth and yield. Inoculation of 

plants with microbes such as Trichoderma viride, Bacillus, and Pseudomonas can enhance plant 

growth during salt stress, which is an eco-friendly approach to sustainable agriculture. The 

genotypes were screened under control and salinity stress (4.0 and 8.0 dSm-1) about a week 

forphysiological parameters viz. germination, seedling length, seedling dry weight, germination 

relative index, vigour index-І and vigour index-II were observed.  

Contrasting set of genotypes i.e., tolerant (RLG-234 and RLG-254) and susceptible 

genotypes (LL-931 and SJL 7-2) were primed with different commercial formulation of 

microbes (Trichoderma viride(T), Pseudomonas fluorescence (P), Bacillus subtilis (B), 

Trichoderma viride + Pseudomonas fluorescence (T+P), Trichoderma viride+Bacillus subtilis 

(T+B), Pseudomonas fluorescence+Bacillus subtilis (P+B) and Trichoderma viride+ 

Pseudomonas fluorescence + Bacillus subtilis (T+P+B). Results showed that morphological 

(root length, shoot length, root dry weight, shoot dry weight), physiological (relative water 

content, membrane stability index, total chlorophyll content) biochemical (proline, soluble 

protein, total free amino acids) and antioxidant enzymes (catalase, peroxidase, superoxide 

dismutase) were significantly increased in all the treatments over control (without microbial 

inoculation), whereas lipid peroxidation and protease activity was significantly decreased in all 

the treatments. Nutrtional content(Na and K) Sodium content was decreased while potassium 

content was significantly increased in both root and shoot. Potassium- sodium ratio was higher in 

shoot than in root.These parameters were improved under salinity stress with the combined 

application of Pseudomonas fluorescence, Bacillus subtilisand Trichoderma viride showing 

synergistic response in ameliorating salinity stress. 
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Effect of Mushroom (Agaricus Bisporus) and Probiotics (Saccharomyces Cerevisiae) 

Supplemented Diets on Growth Performance of Broiler Chicks 
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1*School of Agriculture Science, Raffles University, Neemrana, Alwar (Raj)-301705 
2Sardar Vallabhbhai Patel University Of Agriculture And Technology, Meerut- 250 110,  

3Department Of Animal Husbandry And Dairying, R.B.S. College, Bichpuri, Agra-283105, India 
 

An experiment was conducted to evaluate the effect of mushroom (Agaricus bisporus) 

and probiotics (Saccharomyces cerevisiae) on broiler performance. 360 day-old broiler chicks of 

strain (Cobb 400) reared in deep litter system at PRTC of SVPUA&T Meerut. The chicks were 

divided randomly into eight groups of 45 chicks each group having 3 replications consisting of 

15 broiler chicks each. The experimental diets were designed as, T1: control, T2: 0.4% mushroom 

powder, T3: 0.8% mushroom powder, T4: 1.2% mushroom powder, T5: 0.1% probiotics, T6: 

0.2% probiotics, T7: 0.3% probiotics and T8: 0.8% mushroom powder + 0.2% probiotics levels. 

The initial body weight of chicks at day old stage did not differ significantly (P>0.01) amongst 

few treatments though they were selected randomly. At 6th week of age the body weight for all 

treatment groups were 1795.53 g, 1857.02 g, 1944.11 g, 2007.38 g, 1918.44g, 1910.29 g, 

1976.36 g and 1981.87 gm for group T1, T2, T3, T4, T5,  T6, T7  and T8.   The body weight gain of 

broiler birds at different ages from day old to the 6th week were found to be significantly 

(P<0.01) affected by treatments. The average body weight gain of broiler chicks during sixth 

week of age were 414.07 g, 413.67 g, 444.09 g, 428.76 g, 504.13 g, 428.02g, 381.00 g and 

484.78g for treatment T1, T2, T3, T4, T5, T6, T7 and T8 respectively and  the feed conversion ratio 

of broiler chicks during entire experimental period (1-6th week) were 1.97, 1.91, 1.82, 1.77, 1.87, 

1.87, 1.81 and 1.80 for group T1, T2, T3, T4, T5,  T6, T7  and T8 respectively where mushroom 

supplemented (T4) was having significantly (P<0.01) better FCR than all other treatments. In 

conclusion, the results showed that the supplementation of mushroom and probiotics at different 

level improved the growth performance in commercial broiler. However, body weight, body 

weight gain and feed conversion ratio (FCR). 

Keywords: Broiler, Feed, FCR, Mushroom, Performance, Probiotic 
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Role of Education in Empowering Women 

Vineeta Pandey* and Kshitij Parmar 

Department of Agriculture, GLA University, Mathura, U.P. 
 

Education is one of the most important means of empowering women with the 

knowledge, skills and self-confidence necessary to participate fully in the development process. 

Discrimination of women from womb to tomb is well known. There is a continued woman 

oppressed in all spheres of life. In order to fight against the socially constructed gender biases, 

women have to swim against the system that requires more strength. Such strength comes from 

the process of empowerment and empowerment will come from the education. About one-third 

of India's population is currently functionally illiterate and about 50% of the entire adult female 

population cannot read or write. The rate of illiteracy is particularly high in rural areas, 

especially among women. Women can be empowered only when they are literate and educated. 

Being literate or having only primary education is not enough to enhance productivity or to 

obtain better-paying jobs but it is essential for women to pursue the higher education. Even 

beyond literacy there is much that education can do for women’s rights, dignity and 

security.There is no denying of the fact that women in India have made a noteworthy progress 

since independence. However, even today, they still have to fight back against many evil acts in 

the male-dominated society. It is rightly said that educate women in the family and whole family 

will be educated. Thus, with a strong educational background, women have the capacity to 

achieve their goals and create financial freedom for both themselves and their families. Educated 

women are assets to the society as they are more innovative and can optimize resources in a 

better way.  
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Microbes Mediated Stress Management of Plants for Sustainable Agriculture in Present 

Scenario 

Ritesh Kumar 
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Email: riteshkmr130@gmail.com 
 

Agricultural crops are confronting a persistent stressdue to various biotic and abiotic 

factors in these days. These sort of factors are an aftereffect of progress change in pattern of 

global climate as well as the resultant of human obstructions to the nature, as COVID-19 is a big 

example of disturbance of nature by humans. The variation in the genome of plant pathogens and 

the unstable abiotic factors are nearly unpredictable. These pressures confine the plant efficiency 

and in this manner the food security. In any case, the nature has given us a lot of assets to handle 

the issues. Plant roots pulls in a few sorts of microorganisms that beneficially affect them. Plant 

Growth Promoting Rhizobacteria (PGPR) are a heterogeneous groups of microscopic organisms 

that can be found in the rhizosphere, at root surfaces and in relationship with roots, which can 

improve the degree or nature of plant development. PGPR assume an immediate job in keeping 

up better plant health by phytohormone production, phosphate solubalisation, nitrogen fixation 

etc. and indirectly by ACC deaminase activity, antibiotic production, siderophore production and 

Induced Systemic Resistance etc. The utilization of PGPR is consistently expanded in agriculture 

and offers an appealing method to supplant hazardous agro-chemicals and their high cost. The 

detail investigations on these microorganisms can permit to find new plan of their bioactive 

mixes. Simultaneously, the use of this imaginative information will encourage their utilization in 

farming, with apparent advantages on soil fruitfulness, regular assets sparing, sanitation and 

human health. In this manner, microbes mediated stress management should gain popularity as it 

has the potentiality to serve the purpose. 

Keywords: Biotic and Abiotic stress, Climate, PGPR, Stress management 
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India Climate smart agriculture is an integrated approach to managing landscapes-

cropland, livestock, forests and fisheries-that address the interlinked challenges of food security 

and climate change. It is an agriculture that sustainably increases productivity, enhances 

resilience(adaption), reduces or removes GHG’s(mitigation) where possible, and enhances 

achievement of national food security and developing goals. Soil and water management under 

changing climate for agriculture, food, environmental and energy and livelihood security is a 

prerequisite for sustainable agricultural production. With the degradation of our natural 

resources, soil and water have become a matter of serious concern for the farmers, researchers, 

academicians, scientists and policymakers as these in turn affect issues like upliftment of rural 

people, food, security, and livelihood. By providing farmers with access to water, irrigation has 

been a key factor in the intensification of agricultural production. The high level of pressure on 

water resources has had serious repercussions for water users and the environment. Competition 

over water use is growing in river basins where there are no measures in place for arbitrating 

conflicts. Biodiversity is declining more rapidly for species that depend on fresh water 

ecosystems than for species from other types of ecosystems. Healthy soils for healthy life-soils 

provide global community with the space to increase the awareness and understanding of the 

importance of soil for food security and essential ecosystem functions. Managing soils is key to 

addressing climate change. Advanced water irrigation techniques have improved the lives of 

pastural communities.  

Keywords: Agriculture, Climate, Irrigation, Natural Resources, Management 
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India Green revolution in India converted Indian agriculture into an industrial system due 

to the adoption of modern methods and technology.Though these technologies partly solved food 

problems but had several impacts on the environment and several living beings too .Modern 

farming methods demands anything that comes in the way of crop production needs to be 

uprooted and destroyed which to the loss of many wild species from their natural habitats.The 

chemicals used in the farm are becoming a greatest threat to environment and becoming 

responsible for climate change .Under these situations ITK’s are the possible solutions to the 

problem at hand. Indigenous technical knowledge is a cumulative body of knowledge and 

practices maintained and developed by people with expanded histories of interaction with the 

natural environment. Climate smart agriculture (CSA) is an approach that helps to guide actions 

needed to transform and reorient agricultural systems to effectively support development and 

ensure food security in a changing climate .Sustainably increasing agricultural production, 

adapting to climate change and reducing emissions are the main points of climate-smart 

agriculture.Therefore reverting back to indigenous knowledge and practices can help us in 

achieving our objective of climate smart agriculture and also preserves and mobilizes local 

knowledge. 

Keywords: Green revolution, Climate change, Indigenous Technical Knowledge, Climate Smart 

Agriculture 
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Climate and agriculture are vital for survival and well being of humankind. Both 

influence each other, though the impact of climate is very gradually visible on the performance 

of agriculture in the usual course. However, in recent times it is being realized that the climatic 

effects have become severe and frequent, affecting agricultural production adversely in various 

parts of the world. Climate change has thus become a global event. The major facet of climate 

change is increase in concentration of greenhouse gases, chiefly carbon dioxide, methane and 

nitrous oxide. Increase in CO2 from 280 ppm to 369 ppm, methane from 700 ppb to 1750 ppb 

and nitrous oxide from 270 ppb to 316 ppb between 1750 and 2002 has been reported. Perhaps 

the most prominent facet of climate change over the last century is global warming. The mean 

global annual temperatures increased between 0.4 to 0.7oC during the last 100 years. The 

agriculture sector additionally contributes to gas emissions. The IPCC (1996) estimates that 

globally agriculture emits about 30 per cent of the green house gases, which constitute 

approximately 50% of the total methane, 70% of nitrous oxide, and 20% of carbon dioxide. 

Sources of methane emissions include rice, ruminants and manure. Nitrous oxide emissions 

come from manure, legumes, and fertilizer use. In view of agriculture being one of the sources 

for the enhanced greenhouse effect, it is conceivable that a paradigmshift in the conventional 

agriculture can bring about large reduction in the greenhouse gas emissions and thus prevent 

possible adverse environmental effects on food security of the country.  

Keywords: Biomass, Conventional Agriculture, Climate Change, Global Warming 
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India In this era of climate change the major challenge in front of global community is to 

feed the growing population of human. The food demand of a global population expected to 

reach 9.1 billion in 2050 and over 10 billion by end of this century, which will require a major 

change in food production system. Climate smart agriculture (CSA) is an approach for 

transforming and reorienting the agricultural production system to ensure food security under the 

new realities of climate change. Climate change poses challenges to agriculture, particularly in 

developing countries through wide spread changes in rainfall and temperature patterns which 

threaten agricultural production and increase the vulnerability of people dependent on agriculture 

for their livelihoods. Threats can be reduced by increasing the adaptive capacity of farmers as 

well as increasing resilience and resource use efficiency in agricultural production systems 

through adoption of climate smart agriculture technologies like direct seeded rice, ICT services 

to access weather and agro advisories, zero tillage, laser land leveling, residue 

management/mulching, crop diversification, nutrient expert decision support tool, precision 

nutrient management, Green Seeker etc. The CSA approach follows the triple objectives 

adapting to climate change, reducing greenhouse gas emissions and of sustainably increasing 

productivity and incomes. It seeks promote synergies by taking these objectives into 

consideration to inform decisions from the local to the global scales and over short and long time 

horizons, to derive locally-acceptable solutions and to reduce trade-offs.  

Keywords: Climate change, Climate smart agriculture, Food security, Technologies. 
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Parboiling is partial cooking of rice within the husk.  Breakage during milling can be 

reduced and nutrients preserved in rice grain by prior gelatinization of starch.Parboiling of paddy 

results in reduction of breakage. The improvement in milling quality is due to hardness imparted 

to kernels because of gelatinization of starch. Parboiling of paddy is carried out in 3 steps i.e. 

soaking, steaming, and drying. The objective of this study was to develop an ohmic heating 

model for parboiling of paddy and optimize time-temperature combination of ohmic heating 

model for parboiling of paddy. Ohmic heating is a resistance heating technique. It consists of 

equipment for passing alternative current through the fluid between electrodes.  This technique 

works on the principle of Ohm’s law of electricity.. Considering all the important factors CPVC 

pipe was used for construction of the ohmic heating chamber.  PVC caps, SS electrodes, Wires, 

C PVC solvent, Wooden box and wooden platform, PT-100 temperature sensor, Temperature 

controller, stabilizer and multifunction meter were used for designing the ohmic heating set up. 

The sample of paddy (MTU1010) and water mixture was used in the ratio of 1:3.  Process time 

of parboiling was reduced from 44-24 min with respect to increase in the voltage gradient of 

24.44 -26.67 V/cm. Heating rate increased considerably as the voltage was Increased. Brown rice 

obtained from parboiled paddy sample which was sun dried for one hour head yield was 88.09 % 

and in the five hours sun dried sample brown rice head yield was 85.36 %. Thus, brown rice 

head yield of parboiled paddy was found higher (27-24%) than that of raw paddy for the voltage 

gradient of 26.67 V/cm.  
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Agricultural development facilitates the farming community to adjust quickly whenever 

challenges happen and to react energetically whenever opportunities arise as they definitely will, 

in light of the fact that the physical, social and monetary condition of agribusiness changes 

continually.With the adjustment in context of agricultural development, the innovation 

approaches have likewise changed. Various approaches specifically National Agricultural 

Research System (NARS), Agriculture Knowledge and Information System (AKIS), and Public 

Private Partnerships (PPP) have come up to mitigate quick changes throughout the years. The 

present farming efforts are not able to achieve the social and monetary changes because of either 

reasons.To adapt, contend and get rid of these rising difficulties, it gets important to develop new 

methodologies. In this way, the primary focal point of AIS on fortifying the abilities and 

mentalities of the partners to empower development, sustain an institutional domain which is 

strong to the progression of information, just as make approaches and practices that decide how 

well these connections work. In this manner, the innovation system approach not just spotlights 

on the important partners in a framework but also their system to comprehend the progression of 

data among them. The concept of innovation has changed in recent times from a research-driven 

process to an interactive process with a much broader range of activities, actors, practices, 

policies and context. AIS work as a driver of social and economic change, which can bring 

significant development in the rural areas of developing countries.  

Keywords: AIS, AKIS, innovations, NARS, PPP 
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Women form the backbone of agriculture comprising the mejority of agricultural labourer 

in India. Women constitute atleast one third of country’s economically active population, 

particularly in the unorganized sector and specifically in the agrarian sector. In India only 8 to 10 

per cent of the small scale manufacturing units are run exclusively by women entrepreneur that is 

proportionately very small as compared to other developed or developing countries. There is 

commonly held belief that women play a marginal role in agriculture. It was found, for instance, 

that women produced most of the food in Africa. Womens participation in post harvest 

management is a common practice. It starts from harvesting/picking, threshing, winnowing, 

curing etc. and continues till its storage and preservation. Food processing and preservation is an 

area offering immense scope for income generation and prevention of post harvest losses to farm 

families. Farm women are confronted with the triple burden of work, household duties and child 

rearing. Considering this and keeping in mind the potential areas as well as limitations of farm 

women, the technologies will have to be simple without involving highly complicated 

procedures, introducing the machinaries with the ease of handling, operating and maintaining 

which encourages the users to get experience and realize its utility and potency, low cost, 

inland/internally generated technologies have added advantages over those imported, user 

friendly and  interesting to the users. 

The extension strategies would be to create capacity that would enable safe handling of 

produce to process, package and transport to remunerative markets so as to minimize post 

harvest loss and improve net availability of quality saleable produce to consumers and net return 

to growers. Extension professionals will need to exercise more proactive and participatory role 

serve as knowledge information agents, initiating and facilitating mutually meaningful and 

equitable knowledge based transaction among the agricultural researchers, extension workers 

and farm women. 

Keywords : Skillls, Mamagement, Strategy, Women, Empowerment 
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Black gram (Vigna mungo)belongs to the family Fabaceae and the genus Vigna. Black 

gram is native to India. Being a proper leguminous crop, it is itself a mini-fertilizer factory, as it 

has unique characteristics of maintaining and restoring soil fertility through fixing atmospheric 

nitrogen in symbiotic association with Rhizobium bacteria, present in the root nodules.Bio 

fertilizers are commonly known as microbial inoculants which have capable of restricting 

nutritional elements in the soil from unavailable to available form by the crop plants through 

their biological processes. A field plot experiment was conducted on Ganjam district, Odisha, 

India in Rabi 2019 by taking two plots (1000m2 each). Where one plot was taken as control 

(untreated) and the seed material of another plot treated with Rhizobium japonicum to study 

Performance of Rhizobium japonicum inoculated in Black gram. The morphological parameters 

of Black gram along with yield were found as excellence result as compared to control. 

Keywords: Biofertilizer, Rhizobium japonicum, Yield, Vigna mungo. 
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Yield being a complex entity is influenced by several components and environments. 

PCA is a well-known method of dimension reduction that can be used to reduce a large set of 

variables to a small set that still contains most of the information in the large set (Massay, 1965; 

Jolliffie, 1986).It is a mathematical procedure that transforms a number of (possibly) correlated 

variables into a (smaller) number of uncorrelated variables called principal components. It was 

calculated using Ingebriston and Lyon (1985) method. In present study, PCA performed for 

phenological and economics traits revealed that out of sixteen, only four principal components 

(PCs) exhibited more than one eigen value, and showed about 74.79 % total variability among 

the traits studied under stress condition. Scree plot explained the percentage of variance 

associated with each principal component obtained by drawing a graph between eigen values and 

principal component numbers. Under stress condition, PC1 showed 30.49% variability with 

eigen value 4.87.  

 Graph revealed that the maximum variation was observed in PC1 in comparison to other 

three PCs. The PC1 was more related with traits such as number of primary branches per plant, 

number of pods per plant, number of pod clusters per plant, number of seeds per plant, biological 

yield per plant, 100 SW, harvest index, seed yield per plant. PC2 was related with the traits days 

to flower initiation, days to 50 % flowering, days to maturity, number of nodes per plant, number 

of secondary branches per plant, while PC3 consisted of mainly two traits viz., plant height at 30 

days and plant height at maturity whereas PC4 was related with number of seeds per pod. A high 

value of PC score of a particular advanced line in a particular PC denotes high value for those 

variables.  On the basis of PCA analysis under stress condition soybean genotypes namely; TGX 

852-3D, MACS 58 and YOUNG have been selected for all the economic traits under study. This 

will help in the further improvement of genotypes for post anthesis drought stress breeding. 

Keywords: PCA, eigen value, Scree plot, 100 Seed weight 
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Agriculture portal is a specially design website that brings information from diverse 

sources. In specific terms it is an information platform for people practicing agriculture. 

Although the information regarding various aspects of agriculture is now easy available with the 

help of websites but that information would not useful until the users can access it and 

understand it. One of the most important aspects of understanding is readability i.e. if the 

information available in these web portals is readable by the users or not.  Readability is what 

makes some texts easier to read than others. Present study was conducted in randomly selected 

three website namely e-NAM, APEDA.gov.in and TNAU agriportal. The results revealed that all 

the websites under study are hard to read that reduces the accessibility of the websites. It can be 

seen that the overall FOG index of all the websites varied between 10 – 15, that means all the 

websites are difficult to read. 

Keywords: Readability, content analysis, e-NAM, APEDA and TNAU agriportal. 
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Ayushman Bharat Pradhan Mantri Jan Arogya Yojana (AB PMJAY) was launched on 

23rd September 2018, by the Prime Minister at Ranchi. By providing health assurance cover for 

more than half a billion people in one go, it has emerged as the biggest government-funded 

healthcare scheme on the planet. Despite India having the largest number of stakeholders 

contributing to the human footprint around the globe, there was no national health protection 

scheme available for most of the population. There was of course private insurance and other 

limited government-aided health insurance schemes. The scheme colloquially referred to as 

“Modicare” after Indian Prime Minister Narendra Modi aims to build on existing schemes to 

provide a publicly funded health insurancecover of up to 500,000 Indian rupeesper family per 

year to about 100 million families. The existing Rashtriya Swasthya Bima Yojna, started by the 

United Progressive Alliance government has been incorporated into AB PMJAY. To get the 

maximum number of beneficiaries, no criterion has been fixed for the size of the family or the 

age of members. Since its launch in September 2018, there have been over 5 million 

hospitalizations in over 18,000 impanelled hospitals throughout the country.The government has 

so far allocated 100 billion rupees to the program for 2018– 2019 and 2019–2020. Currently, the 

country spends about 4846 rupees per person on healthcare, two-thirds of which is privately 

financed by user fees. As such, current UHC initiatives in India centered on AB-PMJAY 

alongside state-based programs such as those in Andhra Pradesh, Telangana, Tamil Nadu, 

Karnataka, and Kerala represent, as a whole, one of the most ambitious ever health and, one 

could argue, poverty-alleviation programs ever launched. More recently, government guidelines 

for implementing different parts of the scheme have been released. Eligibility for the scheme is 

determined based on deprivation criteria measured in the 2011 Socio-Economic Caste Census. 

This means that a beneficiary will be allowed to take cashless benefits from any public or 

impanelled private hospital across the country. This masterstroke initiative should improve the 

access to quality health services and help fulfilling Modi’s stated goal to build a new India by 

2022 supplementing its economic progress. 
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Spodoptera litura  is a serious polyphagous pest distributed throughout the tropical and 

subtropical regions of the world including India, Japan, China and South East Asia.It causes 

damage to more than 150 species of host plants of which 40 species are known from India. 

Spodoptera litura has been reported as an increasingly important pest causing heavy yield loss 

throughout India .Since it is a major polyphagous pest on soybean, cotton, groundnut, chilly, 

tobacco, castor and pulses. The use of synthetic organic insecticides in crop pest control 

programs around the world has resulted in damage to the environment, pest resurgence, pest 

resistance to insecticides and lethal effects on non-target organisms. Moreover, majority of the 

strains of Spodoptera litura becomes resistant to many commonly used insecticides, particularly 

pyrethroids and carbamates, resulting in failure of effective controls.Hence, it is difficult to 

manage this pest with synthetic insecticides. The absence of resistance to Spodoptera litura in 

host plants and the lack of adequate control measures make it difficult to manage this pest in the 

fields. In order to search an environmentally safe alternative, scientists considered the plant 

products (bio-pesticides) in the place of synthetic insecticides.Azadirachtin, an environmentally 

safe botanical pesticide, has been used as an antifeedant and pest growth regulator in integrated 

pest management .NSKE 5% and Neem oil 5% were found significantly effective in reducing the 

feeding activity of Spodoptera litura. 

Keywords: Spodoptera litura, India, Botanical, Soybean, Bio-Pesticides 
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Adolescent girls’ under- nutrition still remains our major public health problem. Mean 

age of adolescent menarche in both groups was 13 year. 42.6 per cent rural and 36 per cent urban 

adolescent girls were more moderately malnourished. About 80per cent of both groups were 

moderately anemic and had 60 per cent percent clinical symptoms of anemia.  Both rural and 

urban adolescent girls consume less food. Compare to urban rural adolescent girls intake of food 

and nutrients was less. Consumption of blood forming nutrients rich foods were less in both 

groups (20%). Common ailments such as cold, cough, fever and head ache were seen in both 

groups. Compare to urban prevalence were more in rural adolescent girls. Therefore it is 

essential to provide nutritional education to adolescent girls especially in rural areas and to the 

weaker sections of the society and to implement adolescent friendly health services at primary 

health care level with emphasis on nutritional counseling component. This will decrease the 

poorly nourished mothers in future, who are more likely to give to low birth- weight babies, 

perpetuating a cycle of health problems which pass from one generation to another.  

 



380 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Potentiality of the nanoparticle to manipulate different biological parameters and melanin 

biosynthesis in Bipolaris sorokiniana 

Anshu Kumar
1*

and Abhijeet Ghatak
2
 

1Department of Plant Pathology, BCKV, Mohanpur, WB – 741252,  
2Department of Plant Pathology, Bihar Agricultural University, Sabour – 813210 

*Email: anshu.goons@gmail.com 
 

The use of chemicals disrupts the balance of environment through bioaccumulation and 

biological magnification. There is an urge to develop alternative, safe, sustainable, eco-friendly 

and biological solutions to tackle the problem. Melanin is a dark-pigment polymer  which allow 

the fungi to withstand various environmental stresses by protecting it from oxygen free radicals, 

ultraviolet (UV) radiation, lysis in natural soil and cell wall degrading enzymes produced by 

antagonists. Due to this, melanin acts as ‘Fungal shield’. Bipolarissorokiniana are high melanin 

producer and account a greater part in crop loss. 

The current investigation is therefore designed to know the effect of nanoparticle towards 

various biological parameters and melanin biosynthesis alteration in B.sorokiniana.Zinc and 

Titanium nanoparticles were assesd against different parameters in B.sorokiniana. Eight isolates 

were collected. On the basis of screening, molecular analysis and difference in colony growth 

characters, two isolates SboBB2 and SboBL3 were selected to perform the analysis. An 

inhibition  (65-100%) of spore germination was recorded in cavity slide experiment at 150 ppm 

concentration of zinc nanoparticle and 200 ppm of titanium nanoparticle. The poisoned food 

reveals that a concentration of 100 ppm or 200 ppm of zinc nanoparticles and 150 ppm of 

titanium nanoparticles check the growth of pathogen. Average size of lesion in nanoparticle 

applied at 100 ppm leaves was reduced by ~45% during detached leaf assay as compared to 

pathogen inoculated leaf paving way for nanoparticle to be used in future. Moreover, Zinc and 

titanium nanoparticle reduced the sporulation intensity by 25%. We observe a continuous decline 

in dry weight of mycelium with increase in concentration of both the nanoparticle. The relative 

melanisation decrease at 150 ppm concentration of titanium nanoparticle and 100 or 200 ppm of 

zinc nanoparticle as compared to control were no nanoparticles was added. There is regular 

decrease in relative  melanin content with the increase in nanoparticle concentration in broth. 

The information generated in this study may open a new-vista in melanin production system in 

B. sorokinianaand can act as a strong tool for development of agriculture sector. 

Keywords: Cavity slide, Melanin, Nanoparticle, Relative melanization, Spore density.  
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Indian agriculture are  more mechanized and science are increasing  the possibilities for 

using different inputs for production enhancing and food safety, the importance of plant growth 

regulators becomes more vital; plant growth regulators provide an immediate impact on crop 

improvement programmes and  they are less time consuming, applications of plant growth 

regulators may lead to quantifiable advantages for the user plant growth regulators must be 

specific in their action and toxicologically and environmentally safe. Vegetables crops are rich 

sources of vitamins and minerals. Use of growth regulators in vegetable production may be 

specific their action and toxicologically and environmentally safe. The physiological activity of 

vegetable crops regulates and after the application of growth regulator finally enhances the 

vegetable production. Plant growth regulators in vegetables provides professionals and 

researchers with the information needed to effectively tap these versatile resources to enhance 

vegetables production. Most of the physiological activates and growth in plants are regulated 

through action and interaction of some chemical substance and they are called hormones and via 

some naturally occurring inhibitors. Plant growth regulators are among of them; plant growth 

regulators has quicker impact on vegetative and yield of the crops. It has various advantages like 

less time consuming to treat the plant and environment friendly.  
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“Mulberroside C” identified as a hit for HIV, CHIKV and DENV using computational 

screening 
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*Email: madamankit1997@gmail.com 
 

Discovery and development of broad-spectrum, safe, efficient and low-cost antiviral is an 

urgent need to combat the life-threatening viral diseases. Medicinal plants including Morus alba 

are extensively and effectively utilized for treatment of various diseases since historical period. 

State of-the-art computational approaches to drug discovery have now transformed the natural 

product drug discovery as it is cheaper, faster and offer advantage over conventional methods. In 

this study silico tools were used for identification of potential phytocompound of Morus alba 

effective against HIV, Chikungunya (CHIKV) and Dengue (DENV) viruses. Molecular docking 

was performed to predict the interaction between prime receptors of all three viruses and major 

bioactive constituents of Morus alba plant. Simultaneously, biological activity was predicted 

using three-dimensional quantitative structure-activity relationships(3D-QSAR). Drug-likeness 

properties of all the ligands were analyzed by ADMET tools. Best common hit-receptor complex 

was subjected to Molecular Dynamics (MD) simulation in order to study conformational 

dynamics and integrity of crucial interaction in the receptor sites. Among all four types of 

mulberrosides, Mulberroside C was the best and common hit against receptors of all three viral 

diseases. Thisis attributed to the higher binding affinity of Mulberroside C in the binding pocket 

via sharing of electrons or chemical bonding between them. This study would deliver valuable 

indication to consider Mulberroside C as the main drug or as the combination therapy for HIV, 

Chikungunya and Dengue treatment. However, further research is ongoing to substantiate the 

computational results by wet lab experiments. 

Keywords: Antiviral, Phytocompound, Receptor. 
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Food Processing: A innovative avenue for youth 

Amit Kumar* and Mohni Parmar 
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Food processing has become an integral part of the food supply chain in the global 

economy, and India has also seen growth in this sector in the last few years. The sector 

contributes around 11% of agricultural value-added and 9% of manufacturing value-added. 

According to the ministry of food processing industries annual report, the sector employs 12.8% 

of the workforce in the organised sector (factories registered under Factories Act, 1948), and 

13.7% of the workforce in the unorganised sector.Food processing is a large sector that covers 

activities such as agriculture, horticulture, plantation, animal husbandry and fisheries. Agro 

based food processing is defined as a set of techno-economic activities, applied to all the 

products, originating from agricultural farm, aqua cultural sources, livestock and forests for their 

conservation, handling and value addition to make them usable as food, feed, fiber, fuel or 

industrial raw materials. In the food processing various steps included such as backing, drying, 

fermentation, malting and other packaging techniques but it should be reasonable so that 

economic cost will not much increase, are discussed. There are many advance techniques also 

used in this new era that is much effective in the case of production and to maintain hygiene 

because it is also a big problem in the food processing. Sometimes, pesticide which is used 

against pest needed dissipation of residue part of pesticide from crops which make it hazardous 

for human and animal, for this we can use prodrug type substances for pest control. For the 

specific food processing, we can use the recombinant enzyme which isolate by various methods 

and used for increasing production. Agro based industries are so much beneficial for our country 

because it has less investment cost and give beneficial products. We use waste material as a 

substrate and that waste material give valuable product and help in economy of country, are 

described. 

Keywords: Food processing, entrepreneurship and value addition 
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Cottage Industry of Fish Scale Ornaments and Decorative Items: A New Era for Women 

Empowerment in Rural Area 

Tanushri Ghorai* and Adita Sharma 

College of Fisheries, Dholi, Muzaffarpur, Bihar 
*Email: tanushri.cof@rpcau.ac.in 

 

Seafood industry is playing a very important role in global economy. It also takes part in 

the improvement in social wellbeing of nations. One of the major food processing occupations of 

mankind is to capture of fish from marine sector or farming of fish in both fresh and brackish 

water. So fish processing industry also growing worldwide. During fish processing a huge 

amount of solid waste generates and disposes with minimum treatment causing environmental 

pollution. Waste utilization is an important issue for the seafood industry from both a regulatory 

standpoint as well as one that has potential economic impacts. Currently fish wastes are being 

utilised for the preparation of fish meal, oil, fish protein concentrate, enzymes, colourants, 

gelatine, glue, chitosan so on which are mainly prepared from bycatch, small fish, skin, liver, 

exoskeleton etc. But fish scale is very ignorant in this issue. Fish small is a rigid plate that grows 

out of the skin of a fish and generally constitute 1-2% of the body weight. During processing 

scales are just been thrown as solid disposal and create unhygienic condition in market area. Fish 

scales are used for the preparation of pearl essence and collagen, sometimes glue in some extend 

but the thick and attractive scales of various fishes like catla, mahseer and grass carp can be used 

for ornamental and other purposes. Fish scales can be a very good raw material for cottage 

industry where women can be involved to prepare various types of beautiful ornaments, home 

decorative items, and dress designing materials very easily in simple way just by washing, 

drying, colouring and cutting the scales in desirable shape. This cottage industry does not require 

any machineries and can be run well with very low capital investment. This work is considered 

as a potential way to empower rural women socially and economically by involving them in such 

a creative and interesting work. 

Keyword: Fish Scale Ornaments, Waste Utilization, Woman Empowerment 

   

mailto:tanushri.cof@rpcau.ac.in


385 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Irrigation Scheduling in Wheat for Optimization of Yield 

Sanjeev Singh
1*

, Adesh Singh
1
, Mohammad Hasanain

2
, Gaurav Shukla

1
, Durgesh 

Kumar Maurya
1
 and Yakshi Agrawal

3 

1Department of Agronomy, Sardar Vallabhbhai Patel University of Agriculture and 
Technology, Meerut, 250110 

2 ICAR–Indian Agricultural Research Institute, New Delhi–110012 
3Department of Soil Science, Sardar Vallabhbhai Patel University of Agriculture and 

Technology, Meerut, 250110 
*Email: sanjeevsingh0590@gmail.com 

 

Wheat yield sustainability is highly dependent on water availability. There are two 

approaches to solve the issue of water shortage: engineering based approach (construction of 

water reservoirs) and agronomy based approach (on farm water management). Focusing on 

agronomy based solution, either we have to cultivate low water requiring crop or apply less 

water to the crop. Irrigation scheduling becomes a crucial element in reducing deep percolation 

and improving water quality downstream (Bashir et al., 2016).  

 The relationship between yield and crop water use has been investigated by many 

researchers. Information on the optimum time to apply limited amounts of water to obtain the 

maximum yield of high quality crops is essential for efficient use of irrigation water (Matsunaka 

et al., 1992). Studies show that proper irrigation management is critical to spring wheat yield 

quantity and quality. Sharma et al. (1990) found that when the same amount of water was 

applied at different growth stages, there was a significant difference in productive tillers. 

Chaudhary and Kumar (1980) reported that maximum reduction of productive tillers was 

obtained when moisture stress occurred at the tillering stage. Grain yield of wheat was 

significantly increased with increasing irrigation frequency. Soil moisture conditions affect 

nutrient availability to the crops. Optimum irrigation increases N absorption by the crop, leading 

to a greater number of wheat tillers and a greater yield (Matsunaka et al., 1992). 

 Therefore it is concluded that wheat development, growth and yield responded 

significantly to irrigation scheduling (based on critical growth stages).Water shortage, irrigation 

at tillering is strongly recommended to reduce drastic loss in biomass and grain yield. 

Keywords: Growth stages, Irrigation scheduling, Wheat and Tillering 
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Integrated Indigenous Farming Systems: A potential way to food and nutritional security 

and income generation for rural people 

C. Thatchinamoorthy and J. Meenambigai 

Ph.D.Research Scholar and Associate Professor 
Department of Agricultural Extension 

Faculty of Agriculture, Annamalai University 
 

Agriculture is socially, economically and culturally entwined with the lives of people of 

rural area in India. It is the means agriculture is the principal source of livelihood for half of the 

rural population of the country. According to the Socio-Economic and Caste Census, SECC in 

2011, out of 24.39 crore households in the country, 17.9 million households live in villages and 

are mostly dependent on agriculture. The Indian economy is predominantly rural and agricultural 

and agriculture has responsibility of providing national as well as household food and nutritional 

security to its spilling over millions. The current situation in the country COVID-19’s economic 

implications has catapulted agriculture into the mainstream discourse, corona virus impact 

directly affecting our farming and food supply.Further, COVID 19 impacts increase 

unemployment for rural areas because already migrated village people return to the village from 

the city. In this situation, our people need food and nutritional security and also employment. 

Ensuring food and nutrition security and creating employment is a challenge for India, given its 

huge population and high levels of poverty and malnutrition. Considering the above facts the 

researcher has chosen this topic, the main aim of this paper ensuring food and nutritional security 

and solving the unemployment problem. The information collected from the primary and 

secondary sources, primary information collected previously year and secondary information 

collected currently through social media.Conclusion of this paper, the solution for the above 

problems, Integrating Indigenous Farming Systems, it is a potential way to food and nutritional 

security and will create employment opportunities for rural people.Further, it can also be helpful 

in soil amelioration,stabilization of degraded lands and mitigation of the impacts of climate 

change. Hence, emerging need more research this aspect and also promoting strategies and 

policy recommendation. 

Keywords: COVID 19 impact, Integrated Indigenous Farming System, Food and Nutritional 

Security 
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Youth and Agriculture 
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Amid the COVID-19 lockdown, all the sectors of the economy including agriculture has faced a 

setback. The regular day-to-day activity has come to a halt as safeguarding human-life is given utmost 

importance. The agriculture sector provides employment to >50 per cent of the population in India, which 

is mostly comprised of the youths aged 15-24 years. Even before the lockdown, there were burning issues 

in agriculture, pertaining to youths as two out of every five farmers wanted to quit farming if provided 

with an alternative (MOSPI, 2003). The average age of Indian farmers has gone up to 50.1 years. The 

government has made efforts to attract youth via schemes like ARYA, NAHEP, STUDENT-READY, 

ACABC, etc. but these efforts are no more sufficient. Food is one of the essential commodity required for 

survival and without the engagement of youths in agriculture, it would be difficult to carry on the farming 

activity in the near future. Therefore post-lockdown, considerable efforts should be taken up by the 

government in imparting knowledge and technical skills for providing more employment to youths in the 

agriculture sector because economy as a whole is near to crashing down. There is no doubt that India has 

achieved self-sufficiency in food-grain production but problem lies in the post-production process like 

processing and supply chain management. This paper tries to analyse the situation of youth in agriculture 

during pre-lockdown days and tries to explore the possible way forward. It concludes that the need of the 

hour is to shift the orientation of agriculture from production-led to market-led approaches.  

Keywords: COVID-19 lockdown, Employment, Knowledge and Technical skills 
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Integrated Farming Systems; Research, Extension and scope in Punjab 
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Integrated Farming System is a judicious mix of two or more enterprises having 

minimum competition and maximum complementarity to increase environment friendly 

production, farm income and family nutrition. Preservation of bio-diversity and maximum 

recycling of farm-residues by using recyclable output of one enterprise as input for other 

enterprises and there by provides eco-system services. In Punjab, crop + livestock (cow, buffalo 

etc) based farming system is pre-dominant to which 80 % of farm households practicing it. 

Although, natural integration of components exists, but it lacks much needed recycling with in 

farm for reducing external dependence on market for inputs thus reducing the net income. 

Integrated farming system model mainly comprises of several modules such as cropping 

systems, fruit orchards, dairy, goatary, poultry, piggery, aquaculture, mushroom, apiary, bio-gas, 

roof-top gardening, compost yards, kitchen garden, boundary/bund plantation, and processing 

and value addition of marketable surplus products. These modules can be selected by the farmers 

based on the resource availability such as land, labour and capital for investment. The system as 

a whole provides opportunity to make use of the produce/waste material of one component as 

input on another component and reduce cost of cultivation. Thus by reduction of cost of 

production of component and extending similarly on other components linked, the profitability 

per rupee invested are being enhanced by eliminating the interference of middle man in most of 

the inputs used and working out the net income for the farm as a whole, the benefit cost ratio is 

increased. By this way, the income of farmers can be easily doubled. In IFS, resources are 

allocated by giving top priority for meeting the household demand of food, fodder (round the 

year), feed, fuel, fibre and fertilizer. After allocating the area for these objectives, remaining area 

is allocated for commercial activities for enhancing and providing round the year income of the 

household. The IFS model thus, provides income on daily basis. 

The study was conducted at Punjab Agricultural University, Ludhiana under “All India 

Coordinated Research Project on Integrated Farming Systems (ICAR)” during 2018-19. The 

Integrated Farming System model experiment was initiated during Kharif 2010. The study was 
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conducted on a 1.0 ha model (10000 sq m area) farm comprises of crops-horticulture-

aquaculture-dairy-agroforestry components. In kharif crops grown in the 6400 sq m area were 

paddy, maize and turmeric and in the following rabi and summer season potato, berseem, wheat, 

gobhi sarson, onion, pearlmillet and spring maize were grown. Around 1600 sq m area was 

utilized for horticulture practices comprising guava and citrus plantation and the inter row 

spacing of 1500 sq m area was utilized for raising vegetable crops while 200 sq m, 1000 sq m 

area, 300 sq m was meant for dairy, aquaculture and agro-forestry, respectively. In addition to 

this, boundary plantations with craneberry (Karonda) and galgal were also done. The integrated 

farming system generated employment of 280 man days/ha. The total value of recycled farm 

products was Rs 84514/ha/annum amounting to 29.6 % saving of recycled farm products of input 

cost. The data from the study indicated that adoption of integrated farming system by inclusion 

of crop based enterprises, horticulture, dairy and aquaculture have recorded overall average net 

returns of Rs 479827 with the highest been contributed by dairy (Rs 282944) followed by crop 

(Rs 117523), horticulture (Rs 37137), aquaculture (Rs 20500), boundary plantation (Rs 13050), 

kitchen gardening (Rs 5750), and agro-forestry (Rs 2923). Hence, the 1.0 ha model developed 

for marginal and small farmers gave gross returns of Rs 774229/ha, costs incurred were Rs 

294402/ha and net returns by deducting all variable costs were Rs 479827/ha which were far 

higher than the prevailing rice- wheat cropping system. The IFS models have been demonstrated 

at various Krishi Vigyan Kendras of state. Many agro-processing techniques have been 

developed by PAU, the farmers can further enhance their income with value addition.  
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Agricultural production is an important contributor to India economy and providing 

nearly 67% of the country‘s employment. About 72.2% of population in our country has been 

residing in rural sector in which maximum population directly and indirectly depends upon 

agriculture. Economic development in rural areas is one of the main goals of the rural planning. 

Over the past few years, horticulture has made remarkable progress in terms of expansion in area 

and production under different crops, increase in productivity, crop diversification, technological 

interventions for production and post-harvest and forward linkages through value addition and 

marketing. Horticulture is not merely a means of diversification but forms an integral part of 

food, nutritional security and poverty alleviation, and also an essential ingredient of economic 

security. India, like many other countries, is very concerned about food security, thus rural 

development has become primary area of focus in the current agricultural and horticultural 

development programs. India has achieved self-sufficiency in agricultural production, but a 

considerable amount of food product gets spoiled in every year due to improper postharvest 

operations. Today consumers demand food products, which are nutritious as well as convenient 

to use. Lot of focus has been given to the food products having some additional health benefits 

rather than the conventional products. Fruit and vegetable powders contain the natural flavour 

and health benefits rather than artificial food flavouring substances and they can be used as 

natural food additives. A value added horticultural product can ignore the risk of seasonality in 

crop availability and market vagaries. A tremendous development in rural economy can be seen 

hence through value addition. 

Keywords: Rural Development, Horticulture, Value Addition 
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Conservation Agriculture (CA) deals with tillage, residue and crop diversification. It is 

economic and viable to farmers, and appropriate to our farming system that addresses our 

livestock, fish, and soil. This will make our farming system more resilient, save energy for our 

future generation, create a cleaner environment, and bring biodiversity back in our soil and thus 

in our ecosystem. Besides, it brings more income to the farmers, improves the nation’s economic 

condition, improves our livelihood, increases our food security and we get better nutrition. 

Cultivation and tillage play an important role in agriculture. The benefits of tillage in agriculture 

are explored before introducing conservation tillage (CT), a practice that was borne out of the 

American dust bowl of the 1930s. This paper describes the benefits of CA, a suggested 

improvement on CT, where No tillage (NT), mulch, and crop rotations significantly improve soil 

properties and other biotic factors. Benefits in terms of greenhouse gas emissions and their effect 

on global warming are also discussed. This paper concludes that agriculture in the next decade 

will have to sustainably produce more food from less land through more efficient use of natural 

resources and with minimal impact on the environment to meet growing population demands. 

Promoting and adopting CA management systems can help meet this goal. 

Keywords: Conservation Agriculture, Environment, Tillage 
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Abstract 

In the present study an attempt has been made to manage the major soil borne maladies using eco-

friendly and safe practice as against the toxic and expensive chemical means being practiced by majority 

of farmers of western U.P. In this, through extensive surveys around vegetable growing area, heavy 

infestation of root knot nematode and root rot fungus was recorded on okra resulting remarkable 

damage to the crop. The management of the above maladies has been carried out through integrated 

approach of neem oil seed cake, fungal bio agents viz. Trichoderma harzianum and AM fungus Glomus 

etunicatum on okra, the host plant being grown as main vegetable in the region. In vitro studies with 

fungal bioagents against pathogenic fungus and root knot nematode clearly  showed a high 

mycoparasitic nature of T.harzianum against R. solani while remarkably  high egg parasitic nature  

against root knot nematode, Meloidogyne incognita. The results of pot culture/glass house studies on 

okra Cv. Arka anamika carried out with safe and cost effective management components showed 

outstanding results in respect to plant biomass and also reducing incidence of rot fungus R. solani with 

significant  reduction of both root and soil population of M. incognita as compared to all other 

treatments including uninoculated control  

     

Key Words: - Root Knot Nematode, Egg parasitization, T. harzianum, Mycoparasitic, Glomus etunicatum,  
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PROBLEMS FACED BY THE TRAINEES IN ADOPTION OF VERMICOMPOST 

TECHNOLOGY IN REWA (M.P.) 
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E mail: reemakhobragade15@gmail.com 

 

Abstract 

The present study was conducted in Rewa district of Madhya Pradesh.  Rewa block was 

selected for the present study on the basis of maximum number of training on vermi-compost have 

been conducted in this block comparison to other blocks.The major constraints  experienced by the 

respondents were arranged in descending order on the basis of rank order as the various problems 

reported by the trainees, 76.36 per cent lack of availability of earthworms, 70.90 per cent trainees 

regarding in storage and marketing of vermicompost, 64.54 per cent reported attack of birds/ 

predators/ insects, especially ants, 68.18 per cent told that training should be practical-oriented, 

54.54 per cent regarding the removal of vermicompost isolation of un-decomposed material and 

earthworms, 40.00 per cent trainees reported lack of transportation facilities for supply of 

vermicompost and 32.72 percent trainees reported lack of proper communication regarding training 

schedule.The finding support from the Kamla and Raju (2003). 

Key words:- Vermi- compost, trainee, technology and adoption 
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Abstract  

The experiment was conducted to know the Performance of Kadaknath birds and non-descript 

Desi birds reared as backyard system of farming in Keymore Plateau region of Madhya Pradesh at KVK, 

Jabalpur. Day old twenty female with five male chicks of Kadaknath were randomly distributed to five 

tribal farmers (One hundred and twenty five chicks) and were reared as backyard system of farming and 

data were recorded and compared with the non-descript Desi birds. The birds were vaccinated against 

Ranikhet disease (F1 -strain) and Gumboro disease and were given commercially available feed. From the 

experiment, it may be concluded that body weight gain was significantly higher in Kadaknath birds. 

However, egg production was similar in Kadaknath and non-descript Desi birds. The age at 1st laying, 

hatchability and mortality data were non-significant among each other. The egg selling rate and meat of 

Kadaknath birds fetch high price due to its medicinal uses and rearing of Kadaknath birds in the backyard 

system of farming is profitable to the poultry farmers. 

 

Key words: Body weight gain, egg production, Kadaknath, mortality, non-descript Desi birds  
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Success story-Kharif Onion Changed the Livelihood 
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JNKVV, Krishi Vigyan Kendra, Rewa (M.P.)-486001 

 

Case study was conducted Shri Akhilesh Pandey, progressive farmer of village Kanoja 

district Rewa (M.P.). Shri Akhilesh Pandey has done his MBA degree from A.P.S.University 

Rewa. He met Mr. Anit Singh a progressive young farmer of Raipur Karchulian block & 

discussed his plan after getting  inspiration from him Sh. Akhilesh Pandey contacted  KVK 

Scientists in view of implementing his management & marketing skill in agriculture field. KVK 

Scientists suggested him to undertake Kharif onion & other vegetable production. Scientists 

visited his field and convinced him to cultivate Kharif onion in 2 ha. Improved Kharif onion 

production technologies & availability of inputs were provided to him. Getting technical support 

and motivation from KVK Scientists he sowed onion variety (Kharif) Agrifound Dark Red 

which adopting proper nursery management, drip irrigation, INM & other technologies in 2 ha 

land.  

 He was too much surprised with great joy by obtaining 448 qtl yield. The total cost of 

cultivation was Rs. 68000 where as the gross return was Rs. 537600 (Rs. 1200 q/ha). Hence 

the net return received by him was Rs. 469600.00. He adopted improved technologies hybrid 

tomato variety H86, Drip irrigation, INM, & IMP in 1.2 ha area. He has invested about 1.5 lacs  

(50,000/acre) in Kharif 2013. He has gained Rs. 3.5 lacs as return till now.   
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Floriculture has emanated as the sunshine industry of India, as it offers excellent self 

employment and good remuneration for the small and marginal farmers making them involved in 

multifarious business opportunities. Today’s science-based techniques in flower cultivation have 

given an impetus to the growth of this industry in various parts of the India as well as in West 

Bengal and its major contributing district, Purba Medinipur. In recent years, Cut greens are 

emerged as one of the important component of the floricultural industry largely used for 

decoration as fillers in floral compositions. They provide freshness, colour and variety to 

arrangements and bouquets. Cut greens are not less valuable than the flower materials, even 

more than that in some instances but being a new component, standard cultivation practices, 

processing and packaging facilities are not established yet. KVK is trying to fix up this problem 

through providing the farmers with training on organic cultivation of cut greens under hi-tech 

shade net.  

For better prediction of the viability of this venture, we have conducted both economic 

and social impact study. We recorded that farmer can earn a sum of Rs. 147700.00 against his 

yearly investment of Rs. 55,000.00 and thus his net profit from this shade net comes to Rs. 

92700.00 with B: C ratio of 2.68.From the survey study it reveals that cut green production under 

shade net is getting higher impact score than any other open-field flower cultivation as it is 

having higher degree of advantages for the tested parameters on cultivation, environmental and 

social aspects. Thus, finally we can conclude that the cut green production under shade net can 

be taken as a sustainable and profitable alternative for new comer in the floriculture sector at 

Purba Medinipur. This is more effective for small land holder in generating guaranteed income 

escaping all climatic and market uncertainties if he /she can ensure proper market channels for 

selling their produce.  

Keywords: Cut green, Hi-tech shade net, organic and sustainable  
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Bihar is agriculture based state and about two-third population lives in the rural areas and 

depends on agriculture for their livelihood. Because most of the people have marginal 

land,migration of rural people is major problem. The role of agricultural extension in the 

sustainable development of rural areas has not been fully exploited to realize sustainable rural 

development. An effective extension system plays prime role in the developmental process that 

could promote sustainable agriculture and address the rural development issues. However, 

various government schemes are being implemented in agriculture and allied sectors by central 

as well as state agriculture department for bringing the desired positive changes in the rural 

livelihood whereas Agricultural Universities, ICAR institutes and Krishi Vigyan Kendras 

situated in different districts are disseminating essential agricultural technologies though 

trainings, on farm trials on location specific problems, front line demonstrations on proven 

agricultural technologies for faster adoption of scientific and improved agricultural practices to 

increase income of rural people.  New initiatives in the form of participatory approaches to 

extension and the use of new information and communication technologies (ICT) like use of 

various agriculture based mobile apps, crop and weather related mobile advisory services via 

what’s app groups as well as e-messaging, e- marketing and many more have been taken to 

improve the efficiency and effectiveness of the agricultural extension services and updating the 

farmers with current advances in agriculture to boost  their income through enhanced crop 

production and better market price of the produce.  

Keywords:  Extension, Rural development, Sustainable agriculture, ICT 
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Ten genotypes of fenugreek (Trigonella foenum-graecum L.)evaluated for genetic 

variability grown under salinity conditions in the laboratory of department of plant breeding of 

SKN College of agriculture, Jobner in the Rabi season of 2016-17.  They used  five different 

levels of NaCl salinity viz. 0.0 mM, 40 mM, 80 mM, 120 mM and 160 mM induced by 

supplementing 0.0, 584.4, 1168.8, 1753.2 and 2337.6 mg NaCl in 250 ml double distilled water, 

respectively. Data were recorded for nine seedling traits to determine genetic variability. The 

genotypes exhibited significant differences for all the characters (except in germination 

percentage at 0.0 and 40 mM salinity level) in each of the salinity level. The highest GCV and 

PCV values were observed in radicle fresh weight followed by plumule dry weight and radicle 

dry weight indicating that variation was high for these characters. Heritability in board sense 

was generally high for plumule and radicle fresh weight, plumule dry weight, radicle length, 

plumule to radicle length ratio and seedling length across the salinity levels. Hence, it is 

suggested that major emphasis should be given on these characters. Selection of these traits 

would be rewarding for frontier area of research in salinity conditions.  

Keywords: Fenugreek, genetic variability, salinity 
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EFFECT OF GA3 AND STAGE OF FOLIAR APPLICATION ON GROWTH, FLOWERING 

AND CORM PRODUCTION OF GLADIOLUS (Gladiolus hybridus Hort.) cv. Oscar. 
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ABSTRACT 

Gladiolus (Gladiolus spp.) generally known as “sword lily or corn flag” is ornamental 

cormelous plant. It being a potential cut flower is grown globally for its attractive spikes. Its cut 

flowers is increasing day by day owing to long self life of its beautiful flowers use to on tables in 

vases and in the decoration of house and also used in bouquet to offering. Knowing these facts 

the present investigation entitled, “Response of GA3 and stage of foliar application on growth, 

flowering and corm production of gladiolus (Gladiolus hybridus Hort.) cv. Oscar.” was 

conducted during 2017-18 at The Department of Horticulture, Raja Balwant Singh college, 

Bichpuri, Agra. The experimental cultivar Oscar was planted at 40 cm. (row to row)× 20 cm. 

(plant to plant) apart. 

The experiment was conducted under Randomized Block Design having 12 treatments 

combinations including 4 concentration of GA3 i. e. (G0 -0 ppm, G1-50 ppm, G2-100 ppm and 

G3-150 ppm) and 3 stages of foliar application i. e. (N1 -4 weeks after planting of corms, N2-6 

weeks after planting of corms and N3-8 weeks after planting of corms). Which were replicated 

thrice. On the basis of recorded data during experimentation, it was found that significant effect 

of among treatments and maximum plant height (48.62cm), total number of leaves per plant 

(11.75 cm), maximum spikes per ha. (212566.67), maximum length of spike (100.10 cm), 

maximum florets per spike (15.49), maximum number of corms per ha. (212500), maximum 

weight of corms per ha. (54.27q) and maximum cormels per ha. (449166) were recorded with 

foliar spray of 100 ppm GA3 (G2) at 6 weeks after planting of corms (N2).  
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ABSTRACT 

Onion (Allium cepa L.) belongs to class monocotyledon and family Alliaceae. It is a 

shallow rooted, cross-pollinated, long day and cool season vegetable crop. The edible part of 

onion is modified stem known as bulb. The onion crop is widely use through the year as 

salad and culinary purpose for flavouring sauce and vegetables. Onion has strong flavour 

due to presence of sulphur containing compound (about 0.005%) in the form of volatile oil 

“allyle propyl di-sulphid” (C6H12O6) responsible for distinctive smell and pungency acts as 

gastic, stimulant and also promotes digestion. Onion bulbs is a rich source of minerals like 

phosphorus, calcium and carbohydrates. Keeping these facts in mind the present experiment  was 

conducted during the Rabi season of 2017-2018 at Agriculture Research Farm, Raja Balwant 

singh College, Bichpuri, Agra, U.P. to find out the response of different levels of sulphur and 

zinc on the growth, yield and quality of onion(Allium cepa L.) cv. AFLR. The experiment 

comprised of four levels of sulphur (0, 25, 50 and 75 kg S ha-1) and three levels of zinc (0, 15 

and 30 kg Z ha-1) was laid out in Randomized Block Design with three replications. On the basis 

of analysed data recorded during experimentation, the significant effect was found among 

between the treatment combinations. Sulphur @ 50 kg ha-1 gave the highest yield of bulb (414.52 

q ha-1) and Zinc @ 30 kgha-1 produced the highest yield (412.93q ha-1). However, a combined 

application of sulphur and zinc produced higher yield bulb (471.61qha-1)  than sulphur and zinc 

alone. The maximum height of plant (56.18cm), width of longest leaf (1.54cm), fresh weight of 

tops (60.30gm), fresh weight of bulb (66.98gm), diameter of pseudo stem (1.44cm), diameter of 

bulb (5.25cm) and yield of onion bulbs (471.61q/ha.) were recorded with S2Z2 (application of 50 

kg sulphur along with 30 kg zinc) treatment combination. 
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Abstract:  

Indian agriculture is a backbone of Indian economy. Majority of the population is still depending 
upon agriculture and its development. The whole Indian economy is based on the law of demand 
and supply. As and when the chain of demand and supply main weaken whether of side than 
whole scenario is generally disturbed. Agriculture is still an important part of the GDP of India. 
But Indian agriculture and its economy are still depending upon the mood of monsoon. There is 
lot of changes in agriculture of India from conventional way of agriculture modern one. But still 
there is a long way which is to be cover up by the agriculture to be completed. Green, white and 
blue revolutions really changes lot in the agriculture of India. 
Green revolution play the very important role for the self sufficient food grain position of India 
but the significant achievement of green revolution was in the field of wheat the rest of cereal 
crops doesn't make significant achievement. White revolution was again a major breakthrough in 
the field of milk and certain areas was really having a lot of advantage to boost up the economic 
standard of the villagers. Cooperative moment it was not is successful movement in India but 
exception was Amul in Gujarat. The blue revolution was in the field of fisheries and villages 
took advantages of their ponds. But comparative study clear cut shows that the economical 
condition of the villagers are not matching the economical growth of urban population. So there 
is lot of work to be required to fulfil the needs of villages in economics and social upliftment. 
The scientific and environmental friendly agriculture may be a boon for the farmers of India. 
 

Key words:  Sustainability, Green revolution, White revolution, socioeconomic status.  
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To Study the Influence of Training Programme under Agricultural Technology 

Management Agency at Chhindwara District in (M.P.) 
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Abstract 

This paper evaluated the influence of India's Agricultural Technology Management Agency 

(ATMA) by means of study the Chhindwara district of Madhya Pradesh state. Agricultural Technology 

Management Agency (ATMA) has now become the most important institutional mechanism at the district 

level for the step-in-aid of the execution of agricultural extension reforms.  The study was convened in 

Chhindwara District to measure the Influence of training programs under ATMA execution in Madhya 

Pradesh. Primary data were collected from Ninety ATMA farmers and Ninety non-ATMA farmers were 

randomly selected from the district. Capacity building of farmers through the organization of training is 

one of the most important strategies for the execution of ATMA. The results showed that animal 

husbandry & dairy, Wheat crops, vegetable cultivation were the major areas in which most of the farmers 

attended training and thus there was a high Influence index compared with that of the non-beneficiary 

farmers. A majority of trainees perceived that knowledge and skills were enhanced as a result of training. 

The Overall Influence of training was found to be 54.6 percent which came under medium influence 

category. 

Keywords: Influence, Execution, Training, Chhindwara.  
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FAQ: A Peep in to farmers mind 

Kinjulck C Singh, Seema Naberia and Chandrajiit Singh 

Jawaharlal Nehru Krishi Vishwa Vidyalaya 

There is a gradient of information and knowledge between researchers and farmers as 

well as between extension worker and farmers. It was observed that on the basis of season and 

crop information and knowledge exchange is repetitive or somewhat similar to previous season. 

There may be few exceptions undoubtedly. If a list of such question may be prepared to address 

farmers’ queries then it would be beneficial and rewarding to the KVKs in general and university 

in particular. An inventory based on date of sowing in specific agro-climatic zone may be 

prepared in printed as well as digital form to serve the purpose. FAQ stands for “Frequently 

asked Questions”. This term was primarily used by management person and in modern age of 

digitalization it has become an important page of different business websites. A FAQ is usually a 

list of common questions people have asked about a specific product or service or problem 

encountered. Preparation of FAQs will help in saving time and money of farmers as well as 

researcher and extension workers. It may be upgraded after every crop season in order to cover 

major aspects. Later on it will help to develop expert system. On an average it was observed that 

about 32 questions per crop help to serve the purpose. Answering these FAQs and their 

frequency may help to prioritize research as well as extension strategies. 
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Constraints perceived by the vegetable growers in Rewa block of Rewa District 

Vishal Jaiswal, Kinjulck C Singh and Shivpal Singh 

COA, Rewa, JNKVV 

 

Vegetable production in India is increasing day by day in area as well as in volume. 

Increasing consumer demand and profit are major reason behind this. This study was conducted 

in Gangeo block of Rewa district. This  block has maximum vegetables growers in comparison to 

other blocks. Ten villages, on the basis of large area of vegetable cultivation were selected for the 

present study. A list of vegetable growers was prepared. From this list the farmers were selected 

from each village through proportionate random sampling method to make a sample of 120 

respondents. Study shows that major constraints reported by vegetables growers in production is 

“Non availability of improved seeds” (I Rank). The data further indicated that, in case of market 

level constraints lack of minimum support price ranked first whereas amongst storage level 

constraints perishable nature of vegetables secured first rank. To remove these constraints 

farmers feel that hybrid seeds should be produced by government agencies so that demand of 

seed can be fulfilled on time with lower prices. In their opinion a policy should be made to secure 

minimum support price and include different vegetables under crop insurance as well. 

Availability of cold storage on subsidized rates was found an urgent need to cope up with 

perishability of vegetables. 
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Abstract 

 

Rice (Oryza sativa L.) is one of the most important crop, feeding more than half the 

world's population. Asia, Sub-Saharan Africa, and South America are the largest consuming 

regions. In this study, sixty-seven JNPT rice lines were evaluated for twenty-eight morphological 

and quality traits planted in RCBD with three replications. The experiment was conducted during 

kharif seasons of 2018 at Seed Breeding Farm, Department of Plant Breeding and Genetics, 

College of Agriculture, JNKVV, Jabalpur (M.P.), India. Analysis of variance revealed that there 

was maximum amount of variability present in the genotypes for all the characters because mean 

sums of squares due to genotypes were highly significant. The values of PCV for all the traits 

were found to be more than GCV and very small difference was present in between GCV and 

PCV revealing little influence of environment for their expression. High heritability 

accompanied with high genetic advance was observed for the traits thousand grain weight (g), 

head rice recovery (%), spikelet fertility (%), harvest index (%), number of spikelets/panicle, 

fertile spikelets/panicle, spikelet density, grain yield /plant (g), panicle weight/plant (g), number 

of tillers/plant and number of productive tillers/plant. Based on the results from correlation and 

path coefficient analysis, it is concluded that number of tillers/plant, spikelet fertility and panicle 

weight/plant showed positive correlation with grain yield and at same time exhibited high 

positive direct effect towards yield. Therefore, they seem to be primary yield contributing 

character and thus can be used as direct selection to improve genetic yield potential of rice. 

Key Words: Genetic variability, heritability, genetic advance, correlation and Path coefficient 

analysis. 
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Abstract 

A mechanism was developed and preliminary trial was taken for its performance to separate the seeds 

and pulp. It was based on compression and shearing force. The average value for the capacity of the 

developed custard apple de-pulper machine in terms of Custard apple processed per hour and pulp 

processed per hour was found to be 724.61 and 209.61 kg/h respectively. The average value for the 

segments recovery of the developed custard apple depulper machine was calculated to be 59.55 

percent. It was inferred from the performance trials that machine capacity decrease with a decrease in 

the gap between two adjacent brush tips. While there is also a significant effect on the segment 

recovery with increase in gap segment percentage in the pulp collected at outlet was increased. It is 

found that the developed mechanism maybe very useful to increase the income of rural custard apple 

growers and farmers. 
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Abstract 

Climate change is a major concern for agriculture globally. Dynamic climatic parameters 

including increased temperature and carbon dioxide have greatly affected crop production. As a 

consequence of climatic uncertainties, new insect pests have emerged, the crop cultivation 

practices have changed, and drought and floods have created havoc around the globe. Besides, 

plant and insecticidal resistance against insects and diseases has got compromised, the diversity 

and abundance of arthropods has changed, geographical ranges of insect pests have extended far 

beyond their existing limits and new biotypes have evolved. Natural enemies of insects are likely 

to undergo diverse effects due to changes in atmospheric CO2 levels, increase in temperatures 

and shifts in precipitation. Plants respond to elevated levels of CO2 with higher biomass. As a 

result there would be a dilution effect on nitrogen levels and those chemical constituents that 

require nitrogen. Lower nutritional value of plants adversely impacts insects that feed on them 

directly and also their parasitoids and predators indirectly. Increased temperatures can alter both 

plant and herbivore phenology with likely impact on synchronization between the two again 

indirectly influencing the activity of natural enemies and the effectiveness of their natural 

control. Hymenopteran wasp parasitoids which are relatively host-specific are likely to be 

influenced more than tachnid flies which generally survive by feeding on a variety of insects. 

Higher minimum temperatures in temperate regions can lead to expansion of geographical range 

of insect pests which are currently intolerant to low temperatures. This may result in pest 

outbreaks in the newer areas if natural enemies fail to track and follow their hosts. Variability in 

rainfall reportedly has an adverse influence on parasitism levels of several caterpillar pests. All 

these have led to the reduced efficacy of crop protection technologies, huge crop losses, thereby, 

food insecurity. Adaptation and mitigation practices to combat climate change such as 

conservation agriculture practices are likely to have a positive effect on parasitoid and predator 

abundance with resultant benefits on natural pest control. In addition, simulation models has to 

be developed to mitigate the climate change effects on plants, and to account for losses due to 

pests, weeds and diseases. 

Keywords: Climate change, natural enemies, parasitoids, predators, food security 
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Insect pests have been a constant threat to the crops are one of the important global problems. 
Increased demand for food to feed the ever-growing population led to development and adoption 
of synthetic chemicals as a quick and effective strategy of managing crop pests and diseases. One 
of the most significant worldwide issues is protecting crops from insect pests. With ever 
increasing population the demand for food is increasing leading to use of synthetic pesticides for 
quick management of insect pests. The ill-effects of these synthetic chemicals and their residues 
on environment and human health has led to a need for adoption of effective alternate strategies 
that include the search of new types of chemicals or pesticides that are efficacious against 
specific target species, are biodegradable into non-toxic products, are not harmful to the non-
target species. The natural plant products from plants successfully meet this standard and can 
possibly impact present day agrochemical research. The utilization of botanical pesticides is 
currently emerging as one of the prime way to ensure crop protection and their products and the 
protection of environment from the pollution by pesticide. The degradation of botanicals are 
more quicker than most chemical pesticides, sometimes with in a few hours and are, therefore, 
considered relatively environment friendly. The botanicals are used in elimination of insects in 
different ways, namely repellents, feeding deterrents/antifeedants, toxicants, growth retardants, 
chemosterilants, and attractants. Their varied modes of action are attributed to the phytochemical 
composition in different plants. So, it is preferable to use the botanical insecticides instead of 
synthetic insecticide into integrated pest management systems and contribute to sustainable 
agricultural production. 
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ABSTRACT 

Marginal and small farmers, in general, are uneducated, financially weak, their holding are small 
and scattered which is not suited for high-tech agricultural machinery. They work in resources 
poor and risk-prone diverse conditions. M.P. consists of 11 Agro-climatic zones with diverse soil 
and climate conditions which help to support the cultivation of a wide range of crops with 
diversified cropping pattern. Caritas India with the help of Smallholder Adaptive Farming & 
Biodiversity Network (SAFBIN) program in M.P., initiated dialogue with smallholder 
collectives, civil society organisations, agriculture research, extension agencies & academic 
institutions to discuss potential Integrated Farming System (IFS) model for smallholder farmers 
in context of production, income, nutrition, resilience and farmer control. IFS are a holistic 
approach and farming practices meant for all round development of agriculture with animal 
husbandry and other occupations related to core agriculture practices. The IFS can enhance 
farmer’s income if we provide a well-designed system. In the context of Madhya Pradesh, major 
challenges and issues in agriculture are the occurrence of drought, low fertility, water scarcity as 
well as high cost and meagre availability of quality seeds, fertilizers, irrigation, lack of marketing 
facilities, low storage and processing facilities etc. Therefore, there is an urgent need of 
transformation in agriculture production combined with integrated farming system (IFS) 
approaches that involves crop cultivation, dairy, poultry, fishery, mushroom cultivation, agro-
forestry, piggery, beekeeping, vegetable and fruit production, use of renewable energy source 
(i.e. Solar energy, Biogas) etc. For doubling of the farmer's income few vital strategies need to 
be adopted considering the basic requirements of the farmers. These strategies might be massive 
investments in agricultural research and development, adoption of Good Agricultural Practices 
(GAP), conservation agriculture technology, implementation of farmers friendly policies, 
judicious use of available resources and inputs, along with improved market and transportation 
facility, minimum support price (MSP) reform, supported by adequate and timely availability of 
bank credits. It has been reported that a rise in MSP will raise farmer income by 13-26 per cent. 
Smart farming and credit supporting smart farming are other possible strategies in doubling 
farmer’s income.
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Micogreens are usually harvested at the stage of 1 to 3 inches height combined 

with the cotyledons leaves sometimes with one set of true leaves. Microgreens have 

acquireda state of current vogue as a potentnutritional option, trending over the past few 

years.Young and tender edible seedlings possess an aromatic essence and rich in nutrient 

content, available in a variety of colors and textures in market.These small greens are 

usually used in gastronomic purpose for its intense flavors, vivid colors, crisp textures 

and also can be served as an edible garnish in salads, soups, sandwiches and platesor a 

new salad ingredient. Assessment of phytonutrient value of microgreens throughscientific 

approach paved the defended microgreenscultivation and contributes to food composition 

database. By taken up the growing of microgeens by using small resource, marginal 

farmer also enable to stabilize their economic security by selling that products among 

upscale grocers and contemporary markets avoiding middle man. 

Keywords: Economic stability;Microgreen; Nutritional security; Rural area 

 

Introduction  

Microgreens are elaborated as the vegetable greens which are harvest harvested during 

the fully developed cotyledon leave stage along with the one pair of very small, partially 

originated true leaves.These aromatic greens, also used to describe as micro herbs or vegetable 

confetti These greens are primarily used as flavouring agents packed with highly nutritive value. 

In fine dining restaurants it is presented as both for visual and flavor assistance. These special 

genre of greens are utilized for colorful appearancestrike impact on the attractiveness and taste of 

meal preparation with distinct delicate textures and unique flavors, amalgamation of sweet and 

spicy. Microgreens are smaller than “baby greens” (e.g. spinach, kale, arugula, radicchio), but 

mailto:nilanjanad1991@gmail.com*
mailto:tstapassarkar91@gmail.com*
https://en.wikipedia.org/wiki/Cotyledon
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harvested later than sprouts (e.g. broccoli, mung bean, soya bean, wheat, and sunflower).In 

marketing terms Baby greens are harvestable when the plants are 15 to 40 days old . 

According to the USDA National Nutrient Database the microgreen cotyledon leaves 

possessed higher nutritional concentrations than mature leaves. All small seedlings of edible 

vegetableand herbs possess nutritional potentiality of 25% protein,copiousportions of vitamins 

A, D, E, and B complex along with potassium, calcium, magnesium, and iron. Lavish amount of 

nutritional prospective results from germination process activates the energy stored in the plant’s 

seed. As because sprouting ignites the enzymatic reaction in the plant, those enzymes make it 

easier for the body to digest the proteins. 

Edible young greens are mayproduce from different types of vegetable seeds or herbs. 

Height of the microgreens ranges from 1 to 3 inches (2.5 to 7.5 cm), including 

the stem and leaves at the time of harvest. The stem along with leaves is cut just above the soil 

line during harvesting. The average life span for most microgreens is 10–14 days from seed 

sowing to harvest. Taste of these small greens varied from neutral to spicy, slightly sour or even 

bitter, depending on the variety of the seeds of microgreens used. 

Different Types of Microgreens 

The most popular varieties of Microgreensproduced using seeds belonging to different families 

(Renna et al., 2017). 

Brassicaceae family: Cabbage, Watercress, Radish Cauliflower, Broccoli and Arugula 

Asteraceae family: Lettuce, Endive, Chicory and Radicchio 

Apiaceae family: Dill, Carrot, Fennel and Celery 

Amaryllidaceae family: Garlic, Onion, Leek 

Amaranthaceae family: Quinoaswiss chard,Amaranth, Beet and spinach 

Cucurbitaceae family: Melon, cucumber and squash 

 

 

 

 

https://en.wikipedia.org/wiki/Sprouting
https://en.wikipedia.org/wiki/Wheat_sprout
https://en.wikipedia.org/wiki/Plant_stem
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Some popular grown microgreens 

Microgreens Preffered 

media type 

Pre- soaking of 

seed 

Cover lid/no 

cover lid 

Days to 

germinate 

Days to 

harvest 

Alfalfa Hydroponic  No  Blackout 3-5 

days 

1-2 days 8-12 days 

Beet  Soil  Yes (8-12 hours in 

cold water) 

Blackout 6-8 

days 

3-4 days 10-12 

days 

Buckwheat  Soil  Yes (8-12 hours in 

cold water) 

Blackout 3-4 

days 

1-2 days 6-12 days 

Clover  Hydroponic No  Blackout 3-5 

days 

1-2 days 8-12 days 

Collards  Hydroponic No   1-2 days 10-12 

days 

Kale  Hydroponic No  Blackout 3-5 

days 

2-3 days 8-12 days 

Kohlrabi  Hydroponic No  Blackout 3-6 

days 

2-5 days 8-12 days 

pea Soil  Yes (8-12 hours in 

cold water) 

Blackout 3-5 

days 

2-3 days 8-12 days 

Sunflower  Soil  Yes (8-12 hours in 

cold water) 

Blackout 3-5 

days 

2-3 days 7-8 days 

Broccoli  Hydroponic No  Blackout 3-4 

days 

2-3 days 7-8 days 

Cress  Hydroponic Yes (8-12 hours in 

cold water) 

No cover 

necessary 

2-3 days 7-8 days 

Radish  Hydroponic No  No cover 

necessary 

1-2 days 5-12 days 

Swiss chard  Soil  Yes (8-12 hours in 

cold water) 

Blackout 3-5 

days 

2-5 days 8-12 days 

 

Nutritional security 

Micogreen in the regular diet has great potential to combat malnutrition and improve overall 

health of the rural people. Lower income groups of people can easily afford these indigenously 

grown nutrient packed green in their own garden which in turns benefit greatly the nutrional 

status.  



413 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

1. Most variety of microgreens are rich in potassium, iron, zinc, magnesium, calcium, 

sodium, manganese and copper specially crops belonging to the Brassicaceae family 

(Weber, 2017)  

2. Brassicaceaemicogreens are good source of essential elements(Xiao et al., 2016) 

3. It possess higher vitamin, mineral and antioxidant levels than the exactly same proportion 

of mature parts (Xiao et al., 2012) 

4. nutrient levels in microgreens nine times higher than those found in mature greens (Pinto 

et al., 2015) 

5. Also recorded that vitamin and antioxidant levels microgreens were up to 40 times higher 

than mature leaves (Xiao et al., 2012) 

6. Microgreens are packed with wider variety of  polyphenols and other antioxidants than 

their mature parallel. (Sun et al., 2013) 

7. According to a study which deals with the comparisons of nutrient levels in sprouts, 

microgreens and fully grown amaranth crops. It noted that the fully grown crops often 

contained as much, if not more, nutrients than the microgreens (Ebert, et al., 2015) 

A study conducted by Zhenlei et al., detailed that microgreens with the nutrition punch of 

Total ascorbic acid contents of 20.4 to147.0 mg per 100 g fresh weight, β-carotene, 

lutein/zeaxanthin, and violaxanthin concentrations ranged from 0.6 to 12.1, 1.3 to 10.1, and 

0.9 to 7.7 mg/100 g FW, respectively. Phylloquinone level varied from 0.6 to 4.1 μg/g FW; 

meanwhile, α-tocopherol and γ-tocopherol ranged from 4.9 to 87.4 and 3.0 to 39.4 mg/100 g 

FW, respectively assessed from 25 commercially available microgreens. Among these 25 

microgreensvariety, red cabbage, cilantro, garnet amaranth, and green daikon radish had the 

highest concentrations of ascorbic acids, carotenoids, phylloquinone, and tocopherols, 

respectively.  

Health interest of Microgreens 

Microgreens accommodate vitamins, minerals and beneficial plant compounds resembles 

with the mature greens often greater in amounts. Health benefits of microgreens reduce the 

risk of the following diseases: 
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Heart disease: Microgreens are a rich source of polyphenols, a class of antioxidants linked 

to a lower risk of heart disease. (Tangney and Rasmussen 2013, Huang et al., 2016 and 

Xiaojinget al., 2016) 

Alzheimer’s disease: Antioxidant-rich foods, including those containing high amounts of 

polyphenols,may be linked to a lower risk of Alzheimer’s disease(Gordon, 1996 and 

Thenmozhi et al., 2016)  

Certain cancers:  Polyphenol-rich microgreens lower the risk of various types of cancer 

(Yueet al., 2016) 

Diabetes: Antioxidants helps to reduce the type of stress that can prevent sugar from 

properly entering cells. In studies it is showing that, fenugreek microgreens appeared to 

enhance cellular sugar uptake by 25–44% (Wadhawan et al.,  2018) 

Homestead cultivation of Microgreens 

Microgreens are uncomplicated and convenient to grow in homestead gardening with 

minimum requirement of equipment and time. It is possible to maintain year-round 

production of  these small greens, either indoors or outdoors. 

Requirement  

 Good-quality seeds from authentic and registered source. 

 A nutrient enrich growing medium (peat, compost, coir, sphagnum moss) collected 

followed byfilled with potting soil or homemade compost container. Alternatively, a 

single-use growing mat specifically designed for growing microgreens. 

 Proper lighting, which is of prime importance provide either by sunlight or ultraviolet 

lighting, ideally for 12–16 hours per day. 

Instructions: 

 Fill the container with soil, making sure that don’t over-compress it, and water lightly. 

 Sprinkle the seed of grower’s choice on top of the soil as evenly as possible. 
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 Lightly mist the seeds with water and cover the container with a plastic lid. In some 

special variety of microgreens needed external pressure onto the container for early and 

uniform germination 

 Examine the tray daily and mist water as needed to keep the seeds moist. 

 A couple of days after the seeds have germinated, may remove the plastic lid to expose 

them to light. 

 Water once a day while microgreens grow and gain color. 

 After 7–10 days, microgreensare ready to harvest depending on the crop species. 

 Recycle the used soil with the spent roots in your garden or composter. 

Economical stability 

Microgreensoffer  avocation market  for  growers  and  can  easily be producegwith 

minimal resource and technical knowledge.Microgreen cultivation make it possible to fetch 

money within extremely short time span to sell them in restaurants, urban shops, grocery store, 

Shopping mall and multidisciplinary market. Among rural community microgreen cultivation 

offer a constant, year-round source of money. In that context it helps to upliftment of social and 

economic status of rural clique. These fresh and nutrient-concentratedgreens also serve as 

educational and therapeutic tool for children in the homestead. It also play as women 

empowerment tool as it is easily accessible and they can achieve these cultivation parallel with 

their regular work. As a result of extremely short growth  cycle,  microgreens  can  easily be 

grown organically, without external inputs like fertilizers and pesticides. 
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Generally, women’s health receives attention only during pregnancy and the 

immediate post-partum period. A women’s health agenda was first articulated at the 

Fourth World Conference on Women held in Beijing in 1995. In the resulting Beijing 

Declaration and Platform for Action, a roadmap for gender equality and women’s 

empowerment was outlined, with a major focus on reproductive and sexual health (SRH) 

issues, which were the main killers of women then. Present study was carried out in order 

to find out the reasons of Reproductive Health and wellbeing problem in women children 

between the age group of 1-6 years and to provide results based remedial solutions and 

interventions. For this purpose, samples were selected from different  villages of nine states 

in India which includes Assam (Jorhat), Andhra Pradesh (Hyderabad), Haryana (Hissar), 

Himachal Pradesh (Palampur), Uttar Pradesh (Pantnagar), Rajasthan (Udaipur), 

Maharashtra (Parbhani), Punjab (Ludhiana), Karnataka(Dharwad) Tamil Nadu 

(Madurai), Meghalaya (Tura) . The wellbeing of women covers five major aspects on 

physical, social, emotional, spiritual and intellectual. Data analysis was done using 

frequency, percentage distribution. Results revealed that in the maximum states, the 

reproductive factor was average only two state were having good reproductive 

health.Parbhani, and all the states were having average wellbeing of women.  

 

Introduction 

Reproductive health is a state of complete physical, mental and social well-being and not merely 

the absence of disease or infirmity, in all matters relating to the reproductive system and its 

processes. Reproductive health therefore implies that people are able to have a satisfying and 

safe sex life and that they have the capability to reproduce and the freedom to decide if, when, 

and how often to do so. Implicit in this last condition are the right of men and women to be 

informed and to have access to safe, effective, affordable and acceptable methods of family 

planning of their choice, as well as other methods of their choice for the regulation of fertility 

mailto:tiwarigaytri@gmail.com
mailto:snehajain8349@gmai.com
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which are not against the law, and the right of access to appropriate health-care services that 

enable women to go safely through pregnancy and childbirth and provide couples with the best 

chance of having a healthy infant. … It also includes sexual health, the purpose of which is the 

enhancement of life and personal relations, and not merely counselling and care related to 

reproduction and sexually transmitted diseases. Linking fertility regulation to other positive goals 

of reproductive health was seen as a call for change in the focus of population policy and for 

commitment of resources to meet previously neglected health needs. The Programme of Action 

entails both expansion and reform of health services, as well as action by sectors other than 

health to create the supportive environment for improvements in reproductive health. 

Implementing the Programme of Action will require improvements in the quality and range of 

existing services, as well as basic and applied research on new services. It will also require 

information on the magnitude of reproductive health problems, the effectiveness and feasibility 

of alternate  

actions to overcome the problems, and the resources needed to do so. Good mental health and 

wellbeing is an important part of our physical health, our relationships, our education, our work 

and to achieving our potential. It can help us to cope with life’s problems and to enjoy the good 

things that life has to offer.Mental health problems can affect anyone, regardless of age, race, 

gender or social background and mental health disorders take many different forms and affect 

people in different ways. If you are concerned about your mental health you should see your GP 

for advice and treatment.There are solutions that can be built into our lives to help promote our 

mental wellbeing. Building these solutions into your life can be fun and they may help to protect 

your wellbeing at times of stress. 

 

OBJECTIVES 

1. To assess knowledge/practices among married women regarding reproductive health. 

2. To find out the psychological well being of married women. 

MATERIAL AND METHODS 
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Locale of the study:The married women from the eleven states of India were randomly 

selected.Sample having children below 6 years of age (185-325 from each centre) belonging to 

the operational villages of AICRP on Home Science.  

 

 

TOOL AND IT’S DESCRIPTION  

1. Reproductive Health Knowledge Checklist consists of 33 questionswas administered on 

the selected subjects.The summarized score is categorized as poor knowledge, average 

knowledge, good knowledge.   

2. The Psychological wellbeing scale, developed by Chassney (2014) consists of 50 

questions on five dimensions namely physical, social, emotional, spiritual and intellectual 

was used. The summarized score is categorized as good, average, below average and 

poor. 

PROCEDURE OF DATA COLLECTION  

The tools were administered on the subjects in the presence of the investigator after getting 

consent from selected sample. To respond, the subjects were required to tick mark any one 

alternative from the choices given, which they found most appropriate in their cases. Although 

clear instructions were given for each tool yet, the investigator always remained available for 

further clarifications. The respondents were requested to give accurate information and the 

assurance for the confidentiality of the information was given 

 

RESULTS AND DISCUSSSION  

Reproductive Health 

  Reproductive health implies that people are able to have a responsible, satisfying 

and safer sex life and that they have the capability to reproduce and the freedom to decide . One 

interpretation of this implies that men and women ought to be informed of and to have access to 

safe, effective, affordable and acceptable methods of birth control; also access to 

appropriate health care services of sexual, reproductive medicineand implementation of health 

education programsto stress the importance of women to go 
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safely through pregnancy and childbirthcould provide couples with the best chance of having a 

healthy infant 

 

 

 

 

 

Table 2. Knowledge regarding Reproductive Health 

Knowled

ge 

regardin

g 

Reprodu

ctive 

Health 

 

Centers  

AAU, 

Jorha

t 

(N=3

25) 

 

 

PJTS

AU, 

Hyde

raba

d 

(N=3

00) 

CCS

HAU, 

Hisar 

(N=3

00) 

 

 

CSKHP

KV, 

Palamp

ur 

(N=304) 

GBPA

UT, 

Pantna

gar 

(N=30

0) 

MPUA

T, 

Udaip

ur 

(N=30

0) 

 

 

VMNK

U, 

Parbha

ni 

(N=300) 

 

PAU, 

Ludhi

ana 

(N=18

5) 

 

 

UAS, 

Dharw

ad 

(N=30

0) 

TNA

U 

Tami

l 

Nadu 

(N=3

00) 

 

CAU 

Tura 

(N=300

) 

 

Poor 

Knowledg

e 

0 

(0.00) 

115 

(38.0

0) 

7 

(2.33) 

0 

(0.00) 

0 

(0.00) 

105 

(35.00) 

0 

(0.00) 

0 

(0.00) 

34 

(11.3) 

0 

(0.00) 

0 

(0.00) 

Average 

Knowledg

e 

75 

(23.0

8) 

101 

(34.0

0) 

293 

(97.7) 

0 

(0.00) 

189 

(63.00) 

122 

(40.66) 

287 

(95.66) 

58 

(31.4) 

168 

(56.00) 

105 

(35.0

0) 

139 

(46.33) 

Good 

Knowledg

e 

250 

(76.9

2) 

84 

(28.0

0) 

0 

(0.00) 

304 

(100) 

111 

(37.00) 

73 

(24.33) 

13 

(4.33) 

127 

(68.6) 

98 

(32.7) 

195 

(65.0

0) 

161 

(53.66) 

 

 



422 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

 

 

Table 2 Knowledge on reproductive health women’s from majority of the centers specifically 

Jorhat (23.08%), Hisar (97.07%), Pantnagar (63.00%), Udaipur (40.66%), Parbhani (95.66%) 

and  Dharwad (56.00%), were having average knowledge on reproductive health. Only in  

Hyderabad (38%) women’s were having poor reproductive knowledge whereas in two centers 

that is Palampur (100%) and Ludhiana (68.6%) women’s were having good knowledge on 

reproductive health.    

Wellbeing Assessment Tool 

Wellness refers to diverse and interconnected dimensions of physical, mental, and social well-

being that extend beyond the traditional definition of health. It includes choices and activities 

aimed at achieving physical vitality, mental alacrity, social satisfaction, a sense of 

accomplishment, and personal fulfillment.  

Table 4 Psychological Wellbeing Assessment  

Sr. 

No. 

Centre Category Areas 

Physical  Social  Emotional Spiritual  Intellectual  

1. AAU, 

Jorhat 

Very Good  5 

(1.54) 

156 

(48.00) 

76 

(23.38) 

142 

(43.69) 

56 

(17.23) 
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(N=325) Good 59 

(18.15) 

10.5 

(32.31) 

173 

(53.23) 

125 

(38.46) 

130 

(40.00) 

Average  228 

(70.16) 

63 

(19.38) 

74 

(22.77) 

58 

(17.85) 

139 

(42.77) 

Poor   33 

(10.15) 

1 

(0.31) 

2 

(0.62) 

0 

(0.00) 

0 

(0.00) 

2. PJTSAU, 

Hyderabad 

(N=300) 

Very Good  40 

(14.00) 

78 

(26.00) 

63 

(21.00) 

76 

(25.00) 

39 

(13.00) 

Good 135 

(45.00) 

109 

(36.00) 

36 

(63.00) 

125 

(42.00) 

98 

(33.00) 

Average  100 

(33.00) 

113 

(38.00) 

122 

(41.00) 

99 

(33.00) 

121 

(40.00) 

Poor   25 

(8.00) 

0 

(0.00) 

7 

(2.00) 

0 

(0.00) 

42 

(14.00) 

3. CCSHAU, 

Hisar 

(N=300) 

Very Good  5 

(2.00) 

56 

(19.00) 

27 

(9.00) 

49 

(16.00) 

33 

(11.00) 

Good 24 

(8.00) 

91 

(30.00) 

56 

(19.00) 

63 

(21.00) 

101 

(33.00) 

Average  230 

(76.00) 

148 

(49.00) 

198 

(66.00) 

168 

(56.00) 

158 

(53.00) 

Poor   41 

(14.00) 

5 

(2.00) 

19 

(6.00) 

20 

(7.00) 

8 

(3.00) 

4. CSKHPKV, 

Palampur 

(N=304) 

Very Good  0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

85 

(27.96) 

0 

(0.00) 

Good 0 

(0.00) 

221 91 7 48 
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(71.69) (29.93) (2.3) (15.78) 

Average  252 

(82.89) 

83 

(27.3) 

213 

(70.06) 

297 

(97.69) 

256 

(84.21) 

Poor   52 

(17.1) 

0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

5. GBPAUT, 

Pantnagar 

(N=300) 

Very Good  0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

Good 0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

Average  3 

(1.00) 

14 

(5.00) 

12 

(4.00) 

9 

(3.00) 

16 

(5.00) 

Poor   297 

(99.00) 

286 

(95.00) 

288 

(96.00) 

291 

(97.00) 

284 

(95.00) 

6. MPUAT, 

Udaipur 

(N=300) 

Very Good  4 

(1.3) 

82 

(27.33) 

10 

(3.33) 

30 

(10.00) 

38 

(12.66) 

Good 12 

(4.04) 

82 

(27.33) 

114 

(38.00) 

110 

(36.66) 

80 

(26.66) 

Average  166 

(55.33) 

82 

(27.33) 

74 

(24.66) 

104 

(34.67) 

118 

(39.33) 

 

Poor   118 

(39.33) 

54 

(18.01) 

102 

(34.01) 

56 

(18.67) 

64 

(21.35) 

7. VMNKU, 

Parbhani 

Very Good  0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

0 

(0.00) 
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(N=300) Good 0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

25 

(8.33) 

95 

(31.66) 

Average  0 

(0.00) 

300 

(100) 

75 

(25.00) 

100 

(33.33) 

205 

(68.33) 

Poor   300 

(100) 

0 

(0.00) 

225 

(75.00) 

175 

(58.33) 

0 

(0.00) 

8. PAU, 

Ludhiana 

(N=185) 

Very Good  0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

40 

(21.62) 

0 

(0.00) 

Good 0 

(0.00) 

50 

(27.02) 

0 

(0.00) 

35 

(18.91) 

0 

(0.00) 

Average  104 

(56.21) 

80 

(43.24) 

130 

(70.27) 

50 

(27.02) 

72 

(38.91) 

Poor   81 

(43.48) 

55 

(29.72) 

55 

(29.72) 

60 

(32.43) 

113 

(61.08) 

9. UAS, 

Dharwad 

(N=300) 

Very Good  1 

(0.34) 

24 

(8.00) 

4 

(1.3) 

1 

(0.3) 

11 

(3.7) 

Good 37 

(12.4) 

56 

(18.7) 

24 

(8.00) 

24 

(8.00) 

13 

(4.7) 

Average  188 

(62.7) 

189 

(63.00) 

233 

(77.7) 

185 

(61.6) 

212 

(70.7) 

Poor   74 

(24.6) 

31 

(10.3) 

39 

(13.00) 

90 

(30.00) 

64 

(21.3) 

10.  NAU Very Good  0 

(0.00) 

4 

(1.33) 

1 

(0.33) 

0 

(0.00) 

0 

(0.00) 



426 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Tamil Nadu 

 (N=300) 

Good 26 

(8.87) 

111 

(37.00) 

0 

(0.00) 

11 

(3.67) 

9 

(3.00) 

Average  212 

(70.67) 

162 

(54.00) 

289 

(96.33) 

226 

(75.33) 

266 

(88.67) 

Poor   72 

(20.67) 

23 

(7.67) 

10 

(3.33) 

63 

(21.00) 

25 

(8.33) 

11. CAU 

Tura 

(N=300) 

 

Very Good  7 

(28.00) 

80 

(26.66) 

12 

(4.00) 

110 

(36.66) 

0 

(0.00) 

Good 209 

(69.66) 

217 

(72.33) 

238 

(79.33) 

188 

(62.66) 

254 

(85.00) 

Average  84 

(2.33) 

3 

(1.00) 

50 

(16.66) 

2 

(0.66) 

46 

(15.33) 

Poor   0 

(0.00) 

0 

(0.00) 

0 

(0.00) 

0 

(0.66) 

0 

(0.00) 
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Table 4Results on aspect wise Psychological well being clearly represent that majority of the 

respondents from Jorhat (70.16%), Hisar (76%), Udaipur (55.33%), Dharwad (62.7%) and Tamil 

Nadu (70.67%) were having average physical well beingand Palampur (53.94%), Pantnagar 

(99%), Parbhani (100%) and Ludhaina (60%). Hyderabad (45%) lies in good physical wellbeing. 

Followed by Jorhat, Hisar, Udaipur and Dharwad where the respondents were having average 

physical wellbeing. It’s disheartening to share that in spite of the efforts done by Go’s and 
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NGO’s the samples from four centers namely Palampur, Pantnagar, Parbhani, and Ludhaina 

were having poor physical wellbeing. In case of social wellbeing it’s good to note that Jorhat is 

ahead among all the centers with (48%) of the samples fallen into the category of very good 

followed by Hisar, Parbhani and Dharwad where the subjects were having average social 

wellbeing. It’s very discouraging that the respondents from Palampur ,Lundhaina, Pantnagar 

were having poor social wellbeing. Its interesting to note that the respondents were somewhat 

equally representing in three categories at Udaipur that is very good, good and average. In case 

of emotional wellbeing only two centers were having subjects with good emotional wellbeing 

that is Jorhat and Hyderabad. Results indicating a dire need for the intervention to improve 

emotional and psychological wellbeing of women particularly in Palampur ,Pantnagar, Udaipur 

and Parbhanicenters. The respondents from remaining four centers were belonging to average 

category which is also on the urge of intervention. With regard to intellectual wellbeing only 

two centersPalampur and Pantnagar were having poor category and remaining all centers were 

fallen in average category.  

RECOMMENDATIONS  

The diversity of rural communities necessitates local solutions to local problems. The study 

recommends formulation and implementation of effective strategies to improve reproductive 

health status of the rural women. Health care professionals should be aware of this issue and 

advocate for reducing health discrepancy in rural women. Government and concerned 

organizations should promote and strengthen various health education programmes to focus on 

reproductive health, especially among women in rural area. The results could be used as an 

important guide to assist policy makers and administrators in evaluating and designing the 

programmes and strategies for improving reproductive health services in various dimensions 

with a special consideration for rural married women. There is a need to encourage research on 

the education, employment and poverty divergence that affect the overallwellbeing of women. 

CONCLUSION  

The findings of this study indicated the need for planning the programs targeted toward the 

improvement of sexual and reproductive health among women. Further studies are recommended 

to investigate the needs of sexual and reproductive health in women in several provinces using 

complementary diagnostic tests. 
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IMPLICATIONS OF THE STUDY  

The results will help policy makers and human development professionals to gain a deeper 

understanding of the underlying reproductive health and wellbeing among rural women. It would 

be helpful for all the counsellors and other professionals dealing with women suffering from 

reproduction problem and wellbeing. This study will serve as a useful reference material for 

future studies in this field. The data of the study would be highly useful for the women.  
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FODDER BANK –LITTLE INTERVENTION MIGHTY INCOME 

P. Veeramani, S.Joshua Davidson and G.Anand 

ICAR- Krishi Vigyan Kendra, Tamil Nadu Agricultural University,  

Virinjipuram – 632104, Tamil Nadu
 

 

 In Vellore, majority of the farm holding are small and marginal (358590 nos). The 

fragmentation of land, low level of socio-economic status and rainfed farming led them to 

dairy farming with external source of feed. Fodder production is still demand (36 to 42 per 

cent) secondary to agricultural production. Fodder production in the district is well below 

the requirement and gap between demand and supply is increasing every year. Therefore, 

it becomes clear that there is a definite need to increase the area under fodder cultivation to 

meet the fodder deficit. In this perspective, a study has been carried out in Vellore district 

through establishment of fodder bank at farmers through KVK interventions of livestock 

farmers.  Fodder bank was raised in the KVK farm for demonstration and multiplication 

of seeds to provide as input source for the farmers. On and off campus training were 

conducted on fodder bank cultivation to cattle growers, village youths and animal 

husbandary officials. In order to spread the cultivation of fodder bank technologies, field 

days and exhibitions were conducted and cuttings, seeds were distributed to livestock 

farmers. Fodder bank technologies reached 5305 farmers through KVK interventions from 

2013 to 2017. External feed cost reduction by 21 percent  by using of fodder bank. The 

average milk yield has increased from 5.5 litre/day/animal to 6.2 litre/day/ animal. Gross 

income/ha/yr was Rs. 3, 28,000/ha with an expenditure of Rs.77, 393/ha.  The net income 

recorded per year is Rs. 2, 50,607/ha with a BCR of 4.23. Improved the knowledge, skill 

and socio-economic condition of the farmers. Indirect employment of all fodder cultivators 

and their family members. Utilization of uncultivated land for fodder bank cultivation will 

bring major change in dairy sector. Fodder bank established would serve the major source 

for fodder production in Vellore District. 

 Key Words : Fodder bank, livestock, employment   
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INTRODUCTION  

 Livestock play an important role in most small scale farming systems throughout the 

Tamil Nadu. They provide traction to plow fields, manure which maintains crop productivity, 

and nutritious food products for human consumption. In most small scale farming systems 

livestock graze in pastures or woodlands feeding on grass and other herbaceous plants. During 

the wet season these lands provide adequate forage to maintain productive animals. In the dry 

season however, the quantity and quality of forage greatly decreases and is generally low in 

nutritional value. Livestock sustained on such diets often lose weight and productivity. 

 To avoid these problem farmers must provide their animals with quality feeds to augment 

dry season forages. One option is to supply expensive concentrates or supplemental feeding. For 

most small scale farmers this is not possible due to high costs and limited availability of 

supplements. A more practical option is for farmers to establish fodder banks. Fodder banks are 

plantings of high-quality fodder species. Their goal is to maintain healthy productive animals. 

They can be utilized all year, but are designed to bridge the forage scarcity of annual dry 

seasons. Fodder banks do not provide 100% of feed requirements, but supplement the available 

dry season forage (Paterson et al. 1987). Fodder bank plants are usually trees or shrubs, and 

often legumes. The relatively deep roots of these woody perennials allow them to reach soil 

nutrients and moisture not available to grasses and herbaceous plants. This characteristic enables 

these plants to retain fresh foliage into the dry season. The ability of some legumes to fix 

atmospheric nitrogen makes them protein rich feeds. Forage intake by ruminants is reduced 

severely when the crude protein content of the herbage is less than 7% (Crowder & Chheda, 

1982). Although selective grazing can increase the nutrient intake of the animals, most of the 

herbage available during the dry season comprises physiologically mature grasses of low 

nutritive value. Including forage legumes in the diet would be of value, in that they tend to 

contain more protein than grasses at comparable stages of growth. 

 In Vellore, majority of the farm holding are small and marginal (358590 nos). The 

fragmentation of land, low level of socio-economic status and rainfed farming led them to dairy 

farming with external source of feed. The fodder deficit in Vellore is 36 to 42 per cent. Efforts 
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are being made to reduce the yield gap between the requirement and availability of feeds and 

fodder which include technological interventions to increase the yield, bringing more are under 

fodder crops, conservation of feeds and fodders, improving the nutritive value of poor roughages, 

formation of fodder bank, feeding of unconventional feeds etc.  

Need of Fodder Band in Vellore District  

 Reduction in grazing area to cattle  

 Land holding were too small to take up large scale green fodder cultivation  

 No good quality seed materials was available as per the demand and time 

 Lack of awareness on new varieties, nutritive value of the fodder 

 Financial support to have mechanized greed fodder cultivation  

 More cost of concentrated feeds to animals  

 

METHODS ADOPTED FOR HORIZONTAL SPREAD OF THE TECHNOLOGY  
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ECONOMIC ADVANTAGE OF THE TECHNOLOGY ADOPTED  

 With the support of Dept. of Animal Husbandry and Dairy Co-operative Societies, 

Vellore we could achieve the desired results of fodder bank in Vellore district. Amonum et al. 

(2009) desribed protein banks (or fodder banks) as enclosed areas of forage legumes, reserved 

for dry season supplementary grazing for cattle. Woody perennial vegetation judiciously grown, 

helps to supply forage during dry seasons or years of low rainfall, create a more efficient on-farm 

nutrient cycle and reduce off-farm inputs. In addition, fodder trees also supply more protein than 

grass. Fodder bank technologies help to conserve some of the higher nutritional value plants for 

use in the dry season helping to improve the quality of feed in times of shortages. Fodder trees 

hold the ability to produce biomass through the dry season and the deep root systems act as 

nutrient pumps drawing nutrients and moisture from deep down where other plants are unable to 

reach (Bayer and Waters-Bayer, 1998). 

 Fodder bank technologies reached  5305 farmers through KVK 

 Gross income/ha/yr was Rs. 3,28,000/ha with an expenditure of Rs.77,393/ha 

 The net income recorded per year is Rs. 2,50,607/ha with a  BCR of 4.23.  

 The average milk yield has increased from 5.5 litre/day/animal to 6.2 litre/day/ animal. 

Similar to the use of a fodder bank is a very useful and productive method but has some 

upfront costs of development. The banked areas are planted to forage legumes for 

conserved use during the dry season or can be grazed year round. Fodder banks can 

increase milk production, weight gain, calving rate, cow and calf survival rates, and 

yields while decreasing age at first calving (Elbasha et al., 1999). 

 External feed cost reduction by 19-36%  

 Net income achieved is Rs. 2,50,607/ha 

 Improved the knowledge, skill and socio-economic condition of the farmers. 

 Indirect employment of all fodder cultivators and their family members.  

 Fodder production is an income generating source to those who have no dairy enterprise.  
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 Protein bank: This is a type of fodder bank which intentionally chooses trees, shrubs 

legumes with high protein containing leaf biomass. Commonly used species include 

Leucaena leucocephala, Gliricidia sepium, 

 The trends of decreasing land holding and source of regular income of the agricultural 

farmers by cultivating green fodder are key factors for developing more interest towards dairy 

farming. The major constraints in profitable milk production are feeding on milch animals which 

contribute to 60 % in Vellore District. Hence, green fodder bank production will play key role in 

declining milk production cost. Utilization of uncultivated land for fodder bank cultivation will 

bring major change in dairy sector. Fodder bank established would serve the major source for 

fodder production in Vellore District. 
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The term rural development connotes overall development of rural areas to improve 

the quality of life of rural people. In this sense, it is a comprehensive and multidimensional 

concept, and encompasses the developmentof agriculture and allied activities, village and 

cottage industries and crafts, socioeconomic infrastructure, community services and 

facilities and, above all, human resources in rural areas.Agricultural development is one of 

the most powerful tools to end extreme poverty, boost shared prosperity and feed a 

projected 9.7 billion people by 2050.  Growth in the agriculture sector is two to four times 

more effective in raising incomes among the poorest compared to other sectors. So, it 

becomes essential to boost agricultural productivity and increase its profitability in rural 

and urban areas alike. To achieve this, a multipronged approach needs to be chalked out to 

address the issues of Agriculture and Rural sector. This paper attempts to illustrate the 

diverse approaches towards the development of rural and agriculture sector in the present 

scenario  

 

INTRODUCTION 

Agriculture is the major source of livelihood in the rural sector. Mahatma Gandhi once said that 

the real progress of India did not mean simply the growth and expansion of industrial urban 

centres but mainly the development of villages. This idea of village development being at the 

centre of the overall development of the nation is relevant even today.Rural Development is a 

comprehensive term. It essentially focuses on action for development of areas that are lagging 

behind in the overall development of village economy. 

http://datatopics.worldbank.org/hnp/popestimates
http://documents.worldbank.org/curated/en/700061468334490682/Ending-poverty-and-hunger-by-2030-an-agenda-for-the-global-food-system
http://documents.worldbank.org/curated/en/700061468334490682/Ending-poverty-and-hunger-by-2030-an-agenda-for-the-global-food-system
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Agriculture and allied activities are the prime source of livelihood support to about 70 percent of 

India’s population living in over 6.40 lakh villages. Consequently, agricultural development is 

central to all strategies of rural development.Agriculture employs almost half of the workforce 

where alternate source of employment is limited. Rural India witnessed a very positive 

development during the last decade due to the approaches that were undertaken for the 

development of rural areas in general and agriculture sector in particular. 

RURAL DEVELOPMENT 

Community Based Rural Development 

Rural development has always been an important issue in all discussions pertaining to economic 

development, especially of developing countries. The socio-economic disparities between rural 

and urban areas are widening and creating tremendous pressure on the social and economic 

fabric of many developing Asian economies. These factors, among many others, tend to 

highlight the importance of rural development. Community projects are of vital importance not 

merely for material achievements, but much more so because they seek to build up the 

community out the individual, and to make the latter a builder of his own village centre and also 

in the larger interest India too.  

The aim of community development was to bring about economic and social changes in rural 

areas specially of poor by increasing all round production, and improvements in agriculture, 

dairy, animal husbandry and related industries, health, education, transport, communications and 

more important than these is the change in outlook of the people and developing the capacities of 

individual so that he may master matters of himself etc.  

Community Based Rural Development is a participatory approach to reduce rural poverty. It 

promotes collective action by communities by putting them in control of development projects 

and programs. Community-based organizations generally consist of a number of individual 

members who organize around a common interest or need. Some are women associations, self-

help groups and rural youth organizations to gain access to credit and other services. 

Community-based rural development grew out of the checkered past of rural development 

projects and interventions undertaken by the World Bank and other international development 
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institutions since the 1950s. The paradigms related to rural development have been adjusted 

according to the economic policies, contemporary challenges and the political ideologies. After 

1991, the country adhered to the agenda of liberalization, privatization and globalization. Thus a 

synergy between the three actors (government, market and civil society) is envisioned in order to 

accelerate the pace of rural development in the post reform era. The thrust in the post reform era 

is to move towards decentralization and making democracy more engaging by evoking peoples 

participation at all levels. Thus Public Private Partnership (PPP) model should change to 

Community Public Private Partnership (CPPP) model. Thus keeping in mind the interests of the 

present generation as well that of the forthcoming generations the concept of sustainable rural 

development has gained wide acceptance. 

Socio-Economic Aspect of Rural Development 

Rural Development (RD) is a multidimensional and dynamic concept. RD is more than just 

economic growth and indicates the positive change of social, economic and political sectors 

along with other aspects. It not only includes upgrading in physical infrastructures but also rise in 

production and consumption, fulfillment of basic needs as well as improvement in quality of life. 

The goal of RD has to be the promotion of access in natural, physical, social, economic & human 

capital and their sustainable utilization for livelihood. 

Sustainable resource utilization, population management, Information Technology (IT), 

development of physical infrastructure, education, health & human resources are different 

elements of a single system in which a change in one of these elements brings about a change in 

the whole system. 

In the absent of appropriate technology and competent human resource, our valuable resources 

have been less productive than they could have been. The implementation of a new technology 

will require new form of social organization and human power. Availability of land, water and 

forest (Natural capital) are not enough. For Economic growth and poverty reduction through 

proper utilization of Natural capital," knowledge and skill" (Human Capital) along with joint 

effort of concerned people (Social capital) is required. Mutual understanding, cooperation, sense 

of responsibility and social effort can act as a strong weapon to fight against the severe poverty 

and scarcity of capital and resources. 
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The basic need of a human being is no longer limited to food, shelter and clothing. It is a broad 

concept and includes education, health and social security as well. But without fulfilling the 

conventional fundamental requirements, other needs cannot be addressed properly. First priority 

of development should be poverty reduction and food security which are very much interrelated 

and cannot be solved without addressing each other. Alternative production and employment 

through non-agricultural, non-timber profession can contribute to increase the rural income. 

Only, then we will be able to achieve rest of the basic needs. 

Information Technology (IT) has not only changed the world into a small village but has also 

leaded every sector in the society towards a revolutionary change. Mass media like Radio, TV, 

FM and Paper and communication media like phone, fax, email and internet has been playing 

vital and active role for the exchange of culture, creation of social awareness and 

commercialization. Unfortunately impoverished rural people don't have sufficient access to these 

means of communication. 

To increase the access to information, prevalent Rural Information Center (RIC) needs to be 

more practical and participative.Capitalization of available resources can lead the society 

towards economic development. Economical value of rural resource can be obtained only 

through commercial production. 

Some traditional values, norms and beliefs are the deterrents for social transformation. 

Conservative people hardly accept new ideas and concepts in the conventional rural society so 

those willing to change have to go through a lot of hardships in this society. Norms and values of 

society should instead play a vital role to seek a way out of psychological conflict between the 

generations in the society. 

It is not possible to wish development without peace, cooperation and good social environment. 

Due to the social indiscrimination and inequality, deprived groups do not have equitable access 

in development practices. Unbiased participation approach is the key way to create a common 

goal and, thereby, bring all groups irrespective of social status, gender, caste etc in to the 

mainstream of development. 

Livestock And Fisheries 
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India has vast resource of livestock and poultry. Animal Husbandry sector provides large self-

employment opportunities. This sector plays a significant role in supplementing family incomes 

and generating gainful employment in the rural sector, particularly among the landless labourers, 

small and marginal farmers and women, besides providing cheap nutritional food to millions of 

people. The Animal Husbandry sector not only provides essential proteins and nutritious human 

diet through milk, eggs, meat, etc. but also plays an important role in utilization of non-edible 

agricultural by-products. Livestock are the best insurance against the vagaries of nature like 

drought, famine and other natural calamities. The State Governments/Union Territories are 

advised in the formulation of policies and programmes in the field of animal husbandry, dairy 

development and fisheries. Main focus of the activities is on (a) development of requisite 

infrastructure in States/UTs for improving animal productivity (b) preservation and protection of 

livestock through provision of livestock health care (c) strengthening of central livestock farms 

and (d) expansion of aquaculture in fresh /brackish water and welfare of fisher folk, etc. 

 There are 18 Central Livestock Organizations and allied institutions for production and 

distribution of superior germ plasms to the State Governments for cross-breeding and genetic up 

gradation of the stocks. Besides, various schemes are being administered by Central Government 

for development of requisite infrastructure and supplementing efforts of the State Governments 

in achieving accelerated growth of animal husbandry sector. 

 Central Cattle Development Organizations include seven Central Cattle Breeding Farms, one 

Central Frozen Semen Production and Training Institute established in different regions of the 

country to produce genetically superior breeds of bull calves, good quality frozen semen and for 

identification of locations of superior germ plasms of cattle and buffaloes.  

National Project for Cattle and Buffalo Breeding- A major programme for genetic improvement 

called National Project for Cattle and Buffalo Breeding (NPCBB) was launched in October 2000 

to be implemented over a period of 10 years in two phases of five years each. The NPCBB 

envisages genetic up gradation and development of indigenous breeds on priority basis.  

Livestock Insurance- In order to protect the farmers and cattle rearers against loss of their 

animals due to death and spread awareness about the benefits of insuring livestock, a centrally 

sponsored scheme of Livestock Insurance was introduced during 2005-06 to 100 selected 
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districts on pilot basis. This scheme has been extended to 300 selected districts covering all 

states.  

Poultry Development India is among the top five chicken meat producing countries in the World. 

After the initial boost given by the Central Poultry Breeding Farms to promote poultry farming 

on commercial lines in the country, the poultry sector has flourished and now about 70% of the 

production management and marketing is under a highly organized sector. Four Central Poultry 

Development Organizations (CPDOs) at Bangalore (SR), Bhubaneswar (ER), Chandigarh (NR) 

and Mumbai (WR) are presently functioning to provide necessary services including training the 

farmers to upgrade their skills. The Central Poultry Performance Testing Centre (CPPTC) 

located at Gurgaon (Haryana) is the lone centre at the national level to test various stocks of 

poultry available in the country.  

Dairy Development The National Dairy Development Board (NDDB) is a statutory body 

corporate established by the Parliament as an institution of national importance under the NDDB 

Act 1987. NDDB promotes plans and organizes programmes for the development of dairy and 

other agriculture based allied industries along cooperative lines and also provides assistance in 

the implementation of such programmes. NDDB is continuously providing technical and 

financial support to dairy cooperatives in the areas of strengthening cooperative business 

infrastructure, productivity enhancement, quality assurance and the creation of a national 

information network.  

Fisheries sector occupies a very important place in the socio-economic development of the 

country. It has been recognized as a powerful income and employment generator as it stimulates 

growth of a number of subsidiary industries and is a source of cheap and nutritious food besides 

being a foreign exchange earner. Most importantly, it is the source of livelihood for a large 

section of economically backward population of the country, particularly in the coastal state. 

National Fisheries Development Board (NFDB) has been set up in September 2006 with its 

headquarters at Hyderabad to realize the untapped potential of fisheries sector, fish culture, 

processing & marketing of fish, application of modern tools of research & development for 

optimizing production and productivity in fisheries. 
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 NABARD and banks have played a crucial role in providing credit for marine, inland and 

brackish water aquaculture production, processing, packaging, preservation, transportation and 

marketing of fish and fish products, prawn culture etc. It also assists in establishing fish seed 

hatcheries, development of new ponds or rejuvenation/ expansion of old ponds, manufacture of ' 

quality' feed etc. In marine fisheries credit is provided for manually operated and mechanized 

boats and fishing vessels of different capacities including other inputs like gears, nets etc.For 

streamlining the Catch Assessment Surveys on Inland Fisheries, the Central Inland Fisheries 

Research Institute (CIFRI) has been entrusted the responsibility of standardization of concepts, 

definitions and methodology for collecting fisheries statistics and training of staff concerned 

therewith. The work on supervision, training and data analysis is undertaken by CIFRI.  

Forest And Forestry 

The vast land covered by the huge canopies of trees is called forest. 

FORESTRY:- It is defined as the theory and practice of all that constitutes the creation, 

conservation and scientific management of forests and the utilization of their resources ,the 

science or practice of planting, managing, and caring for forests. 

Classification of Forests 

Forest can be classified on the basis of: 

1. Age, 

2. Method of regeneration, 

3. Composition, 

 4. Ownership, 

5. Object of Management, 

6. Growing Stock. 

Classification of forestry 

A. Protection Forestry 

B. National Forestry 

C. Village Forestry 

C. Tree Land forestry 
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Branches of Forestry 

1. Silviculture:If refers to certain aspects of theory and practices of raising forests crops, methods 

of raising tree crops, their growth and after care up to the time of final harvesting. 

2. Mensuration:It deals with the measurement of forest produce e.g. Dimension from volume, 

age and increment of individual trees and forest crop. 

3. Silviculture system:Process by which the crops constituting a forest are tended, removal and 

replaced by new crops 

4. Management:Practical application of sequence technique and economics to forest estate for 

the production of certain desired results 

5. Utilization:Branch of forestry which deals with harvesting, marketing conservation and 

applying the forest produce to a variety of uses eg. Timber, fuel etc. 

Objective of Silviculture 

1. Control of Crop Composition and Production of Species of More Economic Value 

2. Control of Stand Density, for Production of Maximum Volume 

3. Afforestation of Blank and Under Stocked Areas 

4. Production of Quality Timber 

5. Control on Rotation Period: 

6. Facilitate management and use of forest. 

History of forestry in india 

In 1953, the government nationalized the forests which were earlier with the zamindars. India 

also nationalized most of the forest wood industry and non-wood forest products industry. Over 

the years, many rules and regulations were introduced by India. In 1980, the Conservation Act 

was passed, which stipulated that the central permission is required to practice sustainable agro-

forestry in a forest area. Violations or lack of permits was made a criminal offense. These 

nationalization wave and laws intended to limit deforestation, conserve biodiversity, and save 

wildlife. However, the intent of these regulations was not matched by reality that followed. 

Neither investment aimed at sustainable forestry nor knowledge transfer followed. Once India 
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had nationalized and heavily regulated forestry. Deforestation increased, biodiversity diminished 

and wildlife dwindled. India’s rural population and impoverished families continued to ignore 

the laws passed in Delhi, and use the forests near them for sustenance. 

India launched its National Forest Policy in 1988. This led to a programme named Joint Forest 

Management, which proposed that specific villages in association with the forest department will 

manage specific forest blocks. In particular, the protection of the forests would be the 

responsibility of the people. By 1992, seventeen states of India participated in Joint Forest 

Management, bringing about 2 million hectares of forests under protection. The effect of this 

initiative has been claimed to be positive. 

Productive Uses Of Energy For Rural Development 

There is almost unanimous agreement that energy plays a pivotal role in national development. 

Generally, there is a high degree of correlation between energy use, economic growth, and level 

of development. In the context of rural development, the traditional view of the productive use of 

energy is that it is associated primarily with the provision of motive power for agricultural and 

industrial or commercial uses. For example, motors are used to grind grain, operate power tools, 

irrigate farmland, and facilitate many commercial activities. It was believed that the motive 

power made possible by electricity would result in tremendous productivity gains and economic 

growth, thus transforming the underdeveloped rural landscape. In other words, the emphasis has 

been on the direct income-generating uses of energy. The traditional concept of productive uses 

of energy for rural development needs to be revised for primarily two reasons. First, there is a 

growing realization that although energy is a necessary condition for rural development, it is 

insufficient by itself to bring about the desired socioeconomic impact. Second, there is a 

significant shift in the understanding of what is meant by rural development, especially in the 

context of the Millennium Development Goals (MDGs) used by the major donors and 

international development agencies. The MDGs emphasize not just poverty reduction in terms of 

income, but they also highlight the importance of improved health, universal primary education, 

women’s empowerment, and gender equality. The very goals of development are to raise 

incomes of the poor and also to ensure that they are educated and healthy, and treated equally. 

Thus, an enhanced understanding of what is a productive use of energy must take into account 
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not only the direct impact of energy on raising incomes, but also the indirect impacts that energy 

can have on education, health, and gender issues. 

In light of the increasing emphasis on the importance of education, gender, and health for 

development, the energy practice needs to reevaluate its view on productive uses of energy. The 

emphasis on motive power that leads directly to increasing incomes is an important component 

of energy and productive uses. However, in this review, we argue for a much broader approach. 

The very purpose of development is to create a world full of healthy, educated, and socially 

equal people. Although income generation is an important means toward this goal, it must be 

recognized that any use of energy that contributes toward education, health, and gender equity 

should be considered a productive use of energy. The ways in which energy contributes to the 

improved productivity of rural populations are both many and varied. Energy services can 

improve the delivery of health and educational services by providing lighting, refrigeration, 

heating, and modern communication. New energy services can reduce the amount of 

laborintensive time that rural women and children spend on collecting fuelwood and performing 

household chores. This extra time can be used on more productive activities, including the 

pursuit of educational, income-generating, and leisure activities. Improved cooking fuels and 

stoves can alleviate health problems— and even reduce deaths—related to indoor air pollution 

from traditional ways of cooking with biomass. Generally, everyone agrees with the notion that 

healthy people are more productive. Broadening the definition of productive uses of energy is 

important for a better understanding of how energy is related to development. Even motive 

power is a means to an end and not an end in itself. Machines must be used by educated and 

healthy people to be effective in promoting development and improving income. Also, energy in 

the context of failing schools, poor health facilities, and poor water supply will not lead to 

development. However, without energy there are limits to any type of growth in rural areas. This 

suggests an urgent need to examine the critical linkages between energy and women’s 

empowerment, education of children and adults, health, and income generation without past 

preconceptions of the productive uses of energy. 

Rural Education And Health Care 
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Majority of India still lives in villages and so the topic of rural education in India is of utmost 

importance. A survey named called the Annual Status of Education Report (ASER), shows that 

even though the number of rural students attending schools is rising, but more than half of the 

students in fifth grade are unable to read asecondgrade text book and are not able to solve simple 

mathematical problems. Though efforts are being made, they are not in the right direction. The 

reason cited for this problem in surveys is the increasing number of single classroom to educate 

students from more than one grade. In some states attendance of teachers and students is also 

declining. These are a few reasons why schools have failed to educate rural India. 

Quality and access to education is the major concern in rural schools as there are fewer 

committed teachers, lack of proper text books and learning material in the schools. Though 

Government schools exist, but when compared to private schools then quality is a major issue. 

Majority of people living in villages have understood the importance of education and know that 

it is the only way to get rid of poverty. But due to lack of money they are not able to send their 

children to private schools and hence depend upon government schools for education. Above 

that, in some of the government schools there is only one teacher for the entire school and if they 

don’t show up at work, then it is a holiday. If the quality along with number of teachers and, that 

too committed teachers can be improved in these schools, then aspiring rural children and India 

can fulfill their dreams of doing something great. 

Rural health or rural medicine is the interdisciplinary study of health and health care delivery 

in rural environments. The concept of rural health incorporates many fields, 

including geography, midwifery, nursing, sociology, economics, and telehealth or telemedicine. 

Research shows that the healthcare needs of individuals living in rural areas are different from 

those in urban areas, and rural areas often suffer from a lack of access to healthcare.These 

differences are the result of geographic, demographic, socioeconomic, workplace, and personal 

health factors. For example, many rural communities have a large proportion of elderly people 

and children. With relatively few people of working age (20–50 years of age), such communities 

have a high dependency ratio. People living in rural areas also tend to have poorer 

socioeconomic conditions, less education, higher rates of tobacco and alcohol use, and 

higher mortality rates when compared to their urban counterparts. There are also high rates of 
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poverty among rural dwellers in many parts of the world, and poverty is one of the biggest social 

determinants of health. 

The public (or government) health facilities in India are organised in three tier structure of 

primary, secondary and tertiary levels. The public health facilities in rural India include health 

sub centres (HSC), primary health centres (PHCs) and community health centres (CHCs). These 

facilities have been designed alongside a functional referral linkage with secondary and tertiary 

level health facilities, most of which are located in urban areas. There has been sustained growth 

in public health facilities in rural India, in last few decades 

While primarily focused on education, rural schools also play an important role in the health of 

students and the community. Working on health-related initiatives makes sense for rural schools 

as physical and mental health status, physical activity, and good nutrition all impact how students 

learn. Schools serve as an important community resource and can engage in health-related 

activities such as: 

 Teaching children about health and wellness topics 

 Providing nutritious meals and snacks 

 Providing opportunities for and education related to physical activity 

 Discouraging and preventing bullying 

 Serving as a location where healthcare is provided 

 Serving as an advocate for children with special health needs 

 Providing counseling and resources related to mental health and emotional well-being 

School-based health centers can provide access to healthcare for students who may not 

otherwise receive care. Rural students may face barriers to accessing healthcare services 

including long distances to providers, lack of reliable transportation, work demands of students' 

parents, poverty, lack of health insurance, and the cost of healthcare. School-based health centers 

often operate as a partnership between the school and a community health center, hospital, or 

local health department to improve the health of students, as well as the community as a whole 

https://en.wikipedia.org/wiki/Social_determinants_of_health_in_poverty
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Rural Finance 

The vast majority of rural people do not have reliable, secure ways to save money, protect and 

build assets, or transfer funds. This is particularly true for vulnerable groups, such as women, 

youth, and displaced people. Basic formal financial services still reach only 10 per cent of rural 

communities. Weak infrastructure, the limited capacity of financial service providers, and low 

levels of client education all contribute to this complex problem. 

 

Role of Agriculture in Rural Development   

Rural development is understood primarily in the economic sense of the process of assuring a 

progressive improvement in economic security of people in rural areas. While any economic 

activity in rural areas will have the potential to contribute to rural development, the particular 

roles farming may play fall into four broad categories: 

 Employment. In countries whose share of overall employment in agriculture is at high 

levels, for example where farmers represent over 50% of the workforce, farming is likely 

to be the key economic activity determining the progress of rural development. With such 

a substantial proportion of the labour force engaged in agriculture, any policy which led 

to a swift and artificial reduction in employment could have disastrous consequences for 

the labour-force and dependants, leading to social and political instability. 

 Related economy. The farm sector in every country supports a range of ancillary and 

service industries, generating economic activity in supply and distribution chains as well 

as processing industries. Where farming is the primary economic activity, the entire rural 

economy, including services such as health care, education and basic infrastructure, may 

depend on the profitability of the sector. 
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 In remote and peripheral areas, where society has identified a legitimate priority to 

prevent depopulation, farming is likely to be one of a limited range of economic activities 

possible to maintain the economic viability of the region. 

 Throughout rural areas, farming may contribute to rural development by 

providing environmental and cultural services to society. 

Irrigation And Drainage 

Irrigation and drainage are artificial application of water to land and artificial removal of 

excess water from land, respectively. Some land requires irrigation or drainage before it is 

possible to use it for any agricultural production; other land profits from either practice to 

increase production. Some land, of course, does not need either. Irrigation and drainage 

improvements are not necessarily mutually exclusive. Often both may be required together to 

assure sustained, high-level production of crops. 

 

Water supply 

The first consideration in planning an irrigation project is developing a water supply. Water 

supplies may be classified as surface or subsurface. Though both surface and subsurface 

water come from precipitation such as rain or snow, it is far more difficult to determine the 

origin of subsurface water. 

In planning a surface water supply, extensive studies must be made of the flow in the stream 

or river that will be used. If the streamflow has been measured regularly over a long period, 

including times of drought and flood, the studies are greatly simplified. From streamflow data, 

determinations can be made of the minimum, maximum, average daily, and average monthly 

flows; the size of dams, spillways, and downstream channel; and the seasonal and carry-over 

storage needed. If adequate streamflow data are not available, the streamflow may be estimated 

from rain and snow data, or from flow data from nearby streams that have similar climatic and 

physiographic conditions. 

The quality, as well as the quantity, of surface water is a factor. The two most important 

considerations are the amount of silt carried and the kind and amount of salts dissolved in the 

water. If the silt content is high, sediment will be deposited in the reservoir, increasing 
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maintenance costs and decreasing useful life periods. If the salt concentration is high, it may 

damage crops or accumulate in the soil and eventually render it unproductive. 

Subsurface sources of water must be as carefully investigated as surface sources. In general, less 

is known about subsurface supplies of water than about surface supplies, so, therefore, 

subsurface supplies are harder to investigate. 

Transport systems-The type of transport system used for an irrigation project is often 

determined by the source of the water supply. If a surface water supply is used, a large canal or 

pipeline system is usually required to carry the water to the farms because the reservoir is likely 

to be distant from the point of use. If subsurface water drawn from wells is used, a much smaller 

transport system is needed, though canals or pipelines may be used. Pipelines may be constructed 

of many types of material. The larger lines are usually concrete whereas laterals may be 

concrete, cement–asbestos, rigid plastic, aluminum, or steel. Although pipelines are more costly 

than open conduits, they do not require land after construction, suffer little evaporation loss, and 

are not troubled by algae growth. 

Water applicationAfter water reaches the farm it may be applied by surface, subsurface, or 

sprinkler-irrigation methods. Surface irrigation is normally used only where the land has been 

graded so that uniform slopes exist. Land grading is not necessary for other methods. Each 

method includes several variations, only the more common of which are considered here. 

Surface irrigation systems are usually classed as either flood or furrow systems. In the flood 

system, water is applied at the edge of a field and allowed to move over the entire surface to the 

opposite side of the field. Grain and forage crops are quite often irrigated by flood techniques. 

The furrow system is used for row crops such as corn (maize), cotton, sugar beets, and potatoes. 

Furrows are plowed between crop rows and the water is run in the furrows. In either type of 

surface irrigation systems, waste-water ditches at the lower edge of the fields permit excess 

water to be removed for use elsewhere and to prevent waterlogging. 

https://www.britannica.com/science/soil
https://www.britannica.com/technology/canal-waterway
https://www.britannica.com/technology/pipeline-technology
https://www.merriam-webster.com/dictionary/conduits
https://www.britannica.com/science/algae
https://www.britannica.com/topic/surface-irrigation
https://www.britannica.com/technology/furrow
https://www.britannica.com/plant/corn-plant
https://www.britannica.com/topic/cotton-fibre-and-plant
https://www.britannica.com/plant/sugar-beet
https://www.britannica.com/plant/potato
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Subirrigation is a less common method. An impermeable layer must be located below, but near, 

the root zone of the crop so that water is trapped in the root zone. If this condition exists, water is 

applied to the soil through tile drains or ditches. 

Sprinklers have been used increasingly to irrigate agricultural land. Little or no preparation is 

needed, application rates can be controlled, and the system may be used for frost protection and 

the application of chemicals, such as pesticides, herbicides, and fertilizers. Sprinklers range from 

those that apply water in the form of a mist to those that apply an inch or more per hour. 

 

Types of drainage systems-Drainage systems may be divided into two categories, surface and 

subsurface. Each has several components with similar functions but different names. At the 

lower, or disposal, end of either system is an outlet. In order of decreasing size, the components 

of a surface system are the main collection ditch, field ditch, and field drain; and for a subsurface 

system, main, submain, and lateral conduits from the submain. The outlet is the point of disposal 

of water from the system; the main carries water to the outlet; the submain or field ditch collects 

water from a number of smaller units and carries it to the main; and the lateral or field drain, the 

smallest unit of the system, removes the water from the soil. 

The outlet for a drainage system may be a natural stream or river or a large constructed ditch. A 

constructed ditch usually is trapezoidal in section with side banks flat enough to be 

stable. Grass may be grown on the banks, which are kept clear of trees and brush that would 

interfere with the flow of water. A surface drainage system removes water from the surface of 

the soil and to approximately the bottom of the field ditches. A surface system is the only means 

for drainage improvement on soils that transmit water slowly. Individual surface drains also are 

used to supplement subsurface systems by removing water from ponded areas. 

Subsurface drainage systems are as important in many irrigated areas as they are in humid areas. 

A drainage system is needed on irrigated lands to control the water table and ensure that water 

will be able to move through a soil, thus keeping salts from accumulating in the root zone and 

making the soil unproductive. 

 

Gender Equality And Women Empowerment 

https://www.britannica.com/science/root-plant
https://www.britannica.com/technology/pesticide
https://www.britannica.com/science/herbicide
https://www.britannica.com/topic/fertilizer
https://www.merriam-webster.com/dictionary/conduits
https://www.britannica.com/science/river
https://www.britannica.com/plant/grass
https://www.britannica.com/science/salt
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Rural women are the key agents for achieving the transformationaleconomic,environmental and 

social changes required for sustainable development.But limited access to credit,healthcare and 

education are among the many challenges they face which are aggravated by global food and 

economic crisis and climate change.Empowering them is crucial not only to the well being of 

individual families and rural communities but also to the overall economic productivity given 

women’s large presence in the agricultural workforce.Developing multiple roles every single 

day, women are undoubtedly the backbone of any society. However, they have also been an 

ignored fraction of the society in many parts of the world. A woman is the nucleus of the family, 

particularly in rural India. She not only collects water, fuel, wood, fodder and food, but also 

plays a significant role in preserving the culture, grooming the children and shaping their destiny. 

 Therefore, empowerment of women that will have lasting impacts must involve consciousness 

raising before the social construction of gender, which subordinates women in the family, class, 

caste, religion or society can be changed. Empowerment is a multi-faceted, multi-dimensional & 

multi-layered concept. Women’s empowerment is a process in which women gain greater share 

of control over resources – material, human & intellectual, like knowledge information, ideas & 

financial resources like money – and access to money & control over decision making in the 

home, community, society & nation and to gain “power”. To restore their rightful & dignified 

status, the present government has initiated empowerment programmes for rural women that 

provide a solid foundation to nurture the inner strength & selfesteem for the rural women. 

Empowerment means having control over one’s life as an individual. To women, it means 

freedom from gender-based discrimination.  Women are the most important tool to ensure any 

nation‘s development. In the words of Prime Minister Narendra Modi “Empowering women 

tantamounts to empowering the entire family. “In India however, for women especially rural 

women, the struggle for empowerment starts from birth, from the fact that the girl child has to 

fight even for her right to be born. Realizing this, the government has taken many initiatives to 

make women empowerment the prime focus of the government. Therefore, the role of rural 

women outside the home has become an important feature of the social and economic life of the 

country and in the years to come this will become still more significant. From this point of view, 

greater attention will have to be paid to the problems of training and development of rural 
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women. The education of rural girls, therefore, should be emphasized not only on grounds of 

social justice, but also because it accelerates social transformation. In addition, the government 

programmes promoting women education and skill development should be pursued more 

vigorously. It is a challenging task and it requires multipronged efforts. With a strong 

determination , commitment and involvement of people and organisations with philanthropic 

motive and a rational   outlook, this problem can be solved and hurdle be overcome for 

promoting empowerment of rural women. 

Science And Technology For Rural Development 

Quick dissemination of technological information from the research system to farmers in the 

field and reporting of farmers’ feedback to the research system is one of the critical inputs in 

transfer of technology. Digital technology is one of the means whose potential can be exploited 

to bridge the gap between research system and farming system. Recent years have seen an 

increase in the use of Digital technology in almost all spheres of rural lives, despite persisting 

problems of access, connectivity, literacy, content, and costs. 

Dissemination of knowledge through appropriate delivery methods plays an important role and it 

can be multiplied manifold by modern digital technology applications such as Internet services 

and mobile phones etc. Information provided through modern information technology gadgets 

should be need-based, demanddriven, site-specific and in local language. This development of 

communications infrastructure, especially in the area of telecommunications, brings with it both 

opportunities and challenges. Agricultural technology transfer, which depends to a large extent 

on information exchange between and among farmers on one hand, and a broad range of other 

actors on the other hand, has been identified as one area in which digital technology can have a 

particularly significant impact. Farmers need dynamic information relating to cultivation, 

management, meteorological and marketing factors as related to crops, livestock, fisheries, agro-

forestry and agro-processing. It is also important to address the need for demand driven and 

value added information, which is time and location specific. Apart from information related to 

farming, farmers urgently need access to information about education, healthcare, Government 

policies, product prices, market-led entrepreneurship opportunities etc. Digital technology is 

proving a boon to the farmers in realizing their needs effectively and empowering them with 
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latest knowledge and global trend. Digital technology includes a converging spectrum of 

technologies that consist primarily of telecommunications (such as telephony, cable, satellite, 

and computer networks), computing (computers, Intranet, Internet, software and mobile phones) 

and broadcasting (Radio and TV technologies). 

 Digital technology plays a major role in storage, process, retrieval and dissemination of 

information to farmers at distant places. It has shown its strength in implementing sustainable 

socio-economic development and poverty alleviation programs by providing ample job 

opportunities all over the world. Harnessing the right technology available can offer multiple 

issues of governance in agriculture sector providing most needed timely relief to distressed 

farmers, cutting delays, inefficiencies, corruption and costs. One can create geo-tagged databank 

of all farmers’ fields as well as all water bodies village wise with actual volumes etc. Crop 

insurance schemes cover farmers who see huge delay in getting the payment when crop is 

damaged. By adopting the right technology, farmers can be paid back within a week. 

 Use of smart phones, artificial intelligence and local weather data can be used to provide 

immediate relief to the farmers. Some of the telecom companies have developed a platform for 

farmers offering access to real time market prices irrespective of distance. Private sector-led 

Agriwatch (www. agriwatch.com) and e-Choupalprogramme (www. 

itcportal.com/ruraldevp_philosophy/ echoupal. htm) support several million farmers with price 

information, tender and transaction facilities. Digital technology is making processes more 

efficient and transparent. It helps in making laws and land titles more accessible. Global 

Positioning Systems (GPS) linked to Geographical Information Systems (GIS), digital cameras 

and internet, help rural communities to document and communicate their situation. Rural 

communities benefit from better access to credit and rural banking facilities. Recent mobile 

banking initiatives offer further scope to reduce costs and stimulate local trade. 

Rural development is determined by the efficient, scientific and optimum assessment, 

conservation, utilization and distribution of rural resources. Science & technology and rural 

development are thus inter-related and inter-dependent. In the field of agriculture, advances in 

agricultural technology have revolutionized agricultural production. These include the use of 
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high yielding and disease resistant seeds, fertilizers, pesticides, improved implements, irrigation 

and drainage, crop rotation and cropping patterns, storage, processing and marketing.  

SPATIAL TECHNOLOGIES AND RURAL DEVELOPMENT  

Geographic Information System (GIS)- The Geographic Information System (GIS) is a 

computer system capable of capturing, storing, analyzing, and displaying geographically 

referenced information, i.e. data identified according to a location that can be used for scientific 

investigations, resource management, and development planning. It can be used purposefully for 

rural development planning and monitoring 

Global Positioning System (GPS)- Global Positioning System (GPS) is a Satellite Navigation 

System. It was designed for and is being operated by the US military. It is funded by and 

controlled by the US Department of Defense (DOD), though today there are many civil users of 

GPS worldwide. Four GPS satellite signals are used to compute positions in three dimensions 

and the time offset in the receiver clock. The Space Segment of the system consists of the GPS 

satellites. These space vehicles (SVs) send radio signals from space. The GPS provides specially 

coded satellite signals that can be processed in a GPS receiver, enabling the receiver to compute 

position, velocity and time. 

Remote Sensing (RS) is the science and art of obtaining information about a phenomenon 

without being in contact with it. RS deals with the detection and measurement of phenomena 

with devices sensitive to electromagnetic energy such as light (cameras and scanners), heat 

(thermal scanners) and radio waves (radar). 70 RS is very useful in many ways, e.g. it provides a 

unique perspective from which to observe large regions, sensors can measure energy at 

wavelengths that are beyond the range of human vision (ultra-violet, infrared, microwave) and 

global monitoring is possible from nearly any site on earth. Today RS data are used 

independently or in conjunction with other data sets for different rural development applications. 

The use of S&T is a crucial determinant for the realization of the objectives of rural 

development. Thus, S&T must be integrated effectively into our strategies related to rural 

development programmes. Unless appropriate indigenous technologies are developed, diffused 

and adopted, the contribution of S&T towards rural development cannot be significant. Although 
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the beneficial effects of S&T are many, the rural masses in our country have by and large, shown 

resistance to the adoption and utilization of S&T inputs. This has been due to many reasons—

complexity, cultural incompatibility and capitalintensive nature of the innovations coupled with 

the lack of information, low income and the risks involved, among others. There are other factors 

too that influence the adoption of innovations, such as the relative advantage, compatibility, trial 

ability and observability of the innovation, as perceived by the members of the target group 

ICT For Service Delivery In Rural Areas 

ICTs are a meaningful integration of communication devices as well as necessary software, 

middleware, storage, and audio-visual systems which enable users to easily access, store, 

transmit, and manipulate information. Since the past decade, effective intervention of ICT has 

brought significant changes in world economy and helped to impart knowledge, improve 

productivity, save time, energy and money of people. As such they can also be leveraged for the 

betterment of digitally isolated people inhabiting rural expanses – termed as “Rural Informatics”. 

 Rural informatics can thus connect the deprived sections to the national mainstream by enabling 

them to participate in the socio-economic and political aspects of the nation and by serving as an 

instrument of awareness creation and giving feedback. Over the past few years, India has seen a 

considerable growth in telecom sector of ICT. Assuming an average family size of 5, it can be 

deduced that every rural household has at least one mobile phone, if not a wired connection. 

Mobile phones have revolutionized the access to ICTs and helped achieve the objectives of 

National IT Policy of enabling citizens to participate in and contribute to e-governance. In fact, 

the present day smart phones are not merely communication devices but instruments of 

empowerment with a whole range of other capabilities like security, identity proof, multi-lingual 

support etc. Many examples of delivering mobile based value added citizen services to rural 

sector have been introduced in India viz. Agmarknet, ePDMS etc. and yielded positive outcomes. 

The use of smart phones or mobile telephony has certainly improved internet connectivity, but 

still much more needs to be done. This includes high speed broadband penetration by laying the 

proposed National Optic Fiber Network (NOFN) as a part of Digital India programme. Internet, 

the major ICT tool, can also additionally act as a channel of delivery of e-governance services 

and enable access to information regarding markets, banking, employment, etc. thus bridging 
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infrastructural gap and other constraints faced by rural regions. Rural India is not so well 

connected to internet, yet a small percentage accesses the internet through public kiosks, offices, 

etc. Over the years it has been intensely felt that mere connectivity and technology is not enough 

to deliver positive outcomes to the rural population. To achieve the development objectives in 

reality, ICTs should not only be affordable, trustworthy and available but also be able to deliver 

relevant and usable content to the targeted stakeholders. Otherwise the majority of rural Indians 

would have no literal use of broadband services. With the present rural literacy rate of 69%, 

impact will be greater if the content is delivered in local language and extended even to the 

weaker sections of the rural society like women and disabled persons .Capacity building, in 

terms of ICT literacy is equally important as otherwise only the educated lot can get the due 

benefits.  

In India, not only should the broadband connectivity be considered a basic necessity but should 

more importantly be amalgamated with an equal stake of respective ministries for rigorous 

development and implementation of relevant content and applications. Private entrepreneurs can 

also be roped in for developing rural-centric content and training facilities. Good practices and 

Models followed by other developing nations may be taken up for quick and effective results. 

 Probable Areas of ICT penetration in rural India- ICT for Education In rural India, the dearth of 

adequate infrastructure & qualified teachers combined with low attendance of students (in spite 

of providing scholarships and free primary education in government schools) continues to be a 

prime concern. In this context, ICT tools like audio and video conferencing (e-Learning), 

teleconferencing, TV etc. can be extensively used. Concept of Open Universities and distance 

learning can work very well in areas with sparsely populated educational institutes &absence of 

good teachers. Internet can be used as a great source of knowledge for students of any age group. 

Similarly wikis/tutors can be used as learning tools by students and teachers to update 

themselves, if purchase of books/study-material is unaffordable. Issues pertaining to Adult 

Literacy, Female Literacy, lack of infrastructure and improved quality of Higher Education can 

also be overcome by the effective use of ICTs . 

ICT for Health Rural Health care in India needs lots of improvement. Proportionate to the 

growing India population, there is an acute shortage of qualified doctors and well-equipped 
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hospitals. The three tier rural healthcare structure comprising of Sub-Centre, Primary Health 

Centre (PHC)& Community Health Centre(CHC) lack basic infrastructure and there is an acute 

shortage of trained manpower. In such a situation distance healthcare through ICT intervention 

can be the most optimal solution. Internet based applications, Telemedicine, teleconsulting, tele-

counselling can present expert advice/details which can be accessed as and when required either 

through telephone or internet. But this requires PHCs to be equipped with diagnostic equipment 

that can be operated by paramedical staff with doctors providing expert interventions from a 

distance. Additionally computer based diagnostic applications can be used to handle common-

ailments while only complex cases can be referred for secondary care. Interconnectivity and 

monitoring of hospitals (e-Hospital software has been launched by govt.) can reduce queues, 

registration problems and provide on-line appointment with the doctors. Tele-preventive 

medicine, still in its infancy in India, can help in preventing outbreak of epidemics (bird-flu, 

AIDS, swine-flu, dengue etc.). Some of pilot ICT projects in medical world have delivered 

successful results in India, too, but their progress can be accelerated by gearing up the 

administrative machinery of the our government for a PPP model implementation and making 

arrangement of funds for equipment purchase and manpower-hiring.  

ICT for Agriculture - is the backbone of rural economy in India and majority of farmers are 

ignorant about latest information in this field. ICT can be used to empower the poor farmers by 

providing them information updates about market rates, weather forecasts, crop insurance, use of 

pesticides, seed quality, improved tools & methods of farming etc. through the use of mobiles or 

internet. Mobile phones, wireless technologies and CSCs can also play a crucial role in 

dissemination of information in the event of any crisis. E-learning sessions can be imparted to 

farmers for adoption of new trends and technologies through community participation with local 

representatives. These ICT-enabled methods will altogether enhance their capacity of 

contributing their share of agricultural produce at National Level.  

The development process of any society is dependent on its governance i.e. if the government 

works efficiently, even the weaker sections of the society can get basic amenities like food, 

clothing and shelter and will be better equipped to develop needed capacities for employment. 

ICTs have the capability to improve the government functioning in two ways viz. improvement 



460 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

of government processes(e-Government ) and secondly participation of citizens (e-

Governance).Whereas eGovernment can facilitate electronic, timely and hassle-free delivery of 

services like information dissemination, issue of certificates, registrations , approvals, grievance 

redressal, utility payments etc., e-governance can empower communities to give their feedback 

about social problems and their possible solutions(social inclusion).  

ICT for Job Opportunities and Poverty Alleviation -The state of roads, transport & other 

infrastructure facilities like electricity, water supply and communications in rural India with the 

image of being backward and poverty-afflicted, lacking good education and health facilities, 

makes it difficult to attract talent, investment and job opportunities. However, the rapid increase 

in information, communications and mobile technologies (ICTs) and their improved capacity and 

availability in rural areas can give birth to new breed of rural entrepreneurs and attract private 

investors from within and outside India. Rural areas, with their extreme poverty, have their own 

development needs, and it is in the interest of the public and private sectors (Public Private 

Partnership) to look for solutions which can bring prosperity and broaden their markets e.g. make 

investment in hardware (infrastructure and technology) and software (research and development, 

education and skills.  

Categorization of ICT Services for rural population  

1. Informational ---used to disseminate non-customised (static) information such as weather 

forecasts, healthcare bulletins, govt. schemes, and agricultural practices, contact information etc.  

2. Transactional ---involves exchange of specific information or money between two entities 

such as e-mail, sms, e-commerce, ATM’s etc. 3. e-Governance--- these services involve local, 

state or central government. Examples include providing land records, processing Aadhar cards, 

issue of Birth/Death certificate etc.  

Rural Development and Digital India Programme Digital India(DI) programme is a GoI initiative 

to electronically integrate the government departments and the people of India. This move aims 

at ensuring that government services are made available to citizens electronically. It also includes 

a massive plan to connect rural areas with high-speed internet networks. Digital India has three 

core components. These include:  Digital infrastructure  Digital service delivery  Digital 
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literacy The project was officially launched on July 01,2015 .The scheme is monitored and 

controlled by the Digital India Advisory group which is chaired by the Ministry of 

Communications and IT. It is an inter-ministerial initiative where all ministries and departments 

shall offer their own services to the public Healthcare, Education, Judicial services etc. The 

initiative is commendable and demands full support and confidence of all stakeholders. 

However, it has scope for improvements regarding many crucial components like a legal 

framework, privacy and data protection laws, insecure Indian cyberspace, etc. So these issues 

will have to be managed simultaneously. But despite its shortcomings Digital India project is 

worth exploring and implementation  has raised India to newer heights on the international 

scene. 

 Challenges in ICT based service delivery in rural India  

1. Lack of Infrastructure and hardware facilities which hamper reliability of service 2. Lack of 

policies, strategies, schemes, monitoring and control that ensure cross-sectoral and 

multistakeholder involvement 

 3. Lack of awareness about ICT usage and services offered 

 4. Lack of citizen (user) focus in G2C2G initiatives. i.e. services which listen and change as per 

people’s expectations. Products with a focus would develop a sense of “ownership” in local rural 

governance  

5. Illiteracy amongst rural populations in India.  

6. No ICT based courses/skills taught to students in primary schools to increase their knowledge 

about ICT importance in rural development  

7. Lack of skills in trainer or kiosk operators 

 8. Community based participation (which fully understands and delivers the user needs) is not 

encouraged.  

9. Content development is not relevant and participatory. (PPP model which will add value is yet 

to be introduced)  
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10. Services delivered to rural areas are not available using local language and this will affect 

their long-term sustenance due to low interest in their usage  

11. Capabilities are not adequately transferred to end user. This prevents them from using the 

applications independently. 

Development of any society depends on its access to information and the same is applicable to 

rural India too. ICT has worked wonders in this direction and helped the socially marginalized 

community to attain their entitlements. Launch of Digital India Programme is a welcome step in 

this direction. It is anticipated that with dedicated leadership, willpower and control and an 

integrated framework comprising of the government, technology industry and society, ICT 

interventions in the rural areas will undoubtedly pave way towards sustainable growth 

Practices For Improving Quality Of Life In Rural Areas 

The improvement of the living conditions and welfare and the increase of the attractiveness of 

rural areas is supported by the scheme for improved basic services for the economy and rural 

population. Support covers the setting up of basic services, including for cultural and leisure 

activities, concerning a village or group of villages, and related small-scale infrastructure 

(leisure, sport and cultural activities, child care facilities, transport services and 

telecommunication services etc.). This can for example include local road works, renovation of 

buildings, environmental upgrading (including upgrading parks and roadsides). 

 In order to improve the quality of life and increase the attractiveness of rural areas, support is 

provided for conservation and upgrading of the rural heritage. Supported actions concern both 

the natural and cultural heritage. Support to natural heritage can include the drawing up of 

protection and management plans relating to Nature 2000 sites and other places of high nature 

value, environmental awareness actions, investments associated with maintenance, restoration 

and upgrading of the natural heritage and the development of high nature value sites. Actions 

supporting cultural heritage include studies and investments associated with maintenance, 

restoration and upgrading of the cultural heritage such as the cultural features of the village or 

the rural landscape. Support is provided for training and information for the economic actors 

operating in the fields covered by axis 3 of the rural development policy. The supported training 
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activities include training in ICT skills, training and coaching of starters of a micro-business in a 

rural area, training young people in traditional rural skills to tap into demand for tourism, 

recreation, environmental services and quality products, management training for farmers 

diversifying into non-agricultural activities etc. This scheme aims to provide training in adapted 

and new skills for the economic actors in the rural areas which is necessary to facilitate the 

improvement of the services for the population of rural; area. 

 

 

AGRICULTURE DEVELOPMENT 

Crop science and agronomy 

Agronomy is a branch of agricultural science that deals with the study of crops and the soils in 

which they grow. Agronomists work to develop methods that will improve the use of soil and 

increase the production of food and fiber crops. They conduct research in crop rotation, irrigation 

and drainage, plant breeding, soil classification, soil fertility, weed control, and other areas.It is 

an agricultural science dealing with principles and practices of crop production and field 

management. 

The study of Agronomy helps in the identification of proper season for cultivation of varied 

crops. It also gives an idea about the proper method of cultivation of various crops, availability 

and application of fertilisers to supply nutrients required by the crop, application of herbicides 

for controlling weeds, efficient water management practices,intensive cropping.The study of 

crop science and agronomy elaborates modern practices and technology to overcome the effects 

of moisture stress, maintenance of ecological balance, advanced package of practices to explore 

full potential, efficient utilization of resources to improve crop productivity. 

Agronomic research has facilitated the tremendous increase in agricultural production in the last 

century, which was largely based on the use of improved crop varieties in combination with 

improved management using external inputs. Hence, the increased global food demand due to 

population explosion could be met. But the large scale use of external inputs like fertilisers, 

pesticides, agrochemicals have resulted in an irreversible change in landscape, soil quality, 
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diversity of the environment and quality of natural resources. This has surely become a cause of 

concern for many scientists and researchers all over the globe in relation to the sustainability of 

agricultural production systems. To meet the challenges to increase food production, ways have 

to be found to improve the productivity, profitability, and sustainability of agricultural 

production systems. This production increase has to be achieved on less land with less labor, less 

water, and less pesticides and must be sustainable through conserving scarce natural resources. 

Agronomy is a dynamic discipline with the advancement of knowledge and better understanding 

of planet, environment and agriculture. Agronomy science becomes imperative in Agriculture in 

the following areas.  

• Identification of proper season for cultivation of wide range of crops is needed which could be 

made possible only by Agronomy science.  

• Proper methods of cultivation are needed to reduce the cost of cultivation and maximize the 

yield and economic returns.  

• Availability and application of chemical fertilizers has necessitated the generation of 

knowledge to reduce the ill-effects due to excess application and yield losses due to the 

unscientific manner of application.  

• Availability of herbicides for control of weeds has led to development for a vast knowledge 

about selectivity, time & method of its application 

• Water management practices play greater role in present day crisis of water demand and 

Agronomy science answer to the questions ‘how much to apply?’ and ‘when to apply?’. 

 • Intensive cropping is the need of the day and proper time and space intensification not only 

increase the production but also reduces the environmental hazards.  

• New technology to overcome the effect of moisture stress under dry land condition is explored 

by Agronomy and future agriculture is dependent on dry land agriculture.  

• Packages of practices to explore full potential of new varieties of crops are the most important 

aspects in crop production which could be made possible only by Agronomy science. 
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 • Keeping farm implements in good shape and utilizing efficient manner to nullify the present 

day labour crisis is further broadening the scope of agronomy. 

 • Maintaining the ecological balance through efficient management of crops, livestock and their 

feedings in a rational manner is possible only by knowing agronomic principles.  

• Care and disposal of farm and animal products like milk and eggs and proper maintenance of 

accounts of all transactions concerning farm business is governing principles of agronomy 

 

Crop Breeding and Genetics 

Plant breeding is the science of changing the traits of plants in order to produce desired 

characteristics. It has been used to improve the quality of nutrition in products for humans and 

animals. Plant breeding can be accomplished through many different techniques ranging from 

simply selecting plants with desirable characteristics for propagation, to methods that make use 

of knowledge of genetics and chromosomes, to more complex molecular techniques. Genes in a 

plant determine what type of qualitative or quantitative traits it will have. Plant breeders strive to 

create a specific outcome of plants and potentially new plant varieties.  

Plant breeding has been practiced for thousands of years, since near the beginning of human 

civilization. It is practiced worldwide by individuals such as gardeners and farmers, and by 

professional plant breeders employed by organizations such as government institutions, 

universities, crop-specific industry associations or research centers. 

International development agencies believe that breeding new crops is important for 

ensuring food security by developing new varieties that are higher yielding, disease resistant, 

drought tolerant or regionally adapted to different environments and growing conditions.Plant 

breeding has been crucial in increasing production of crops to meet the ever increasing demand 

for food .Some well known achievements are development of semi dwarf wheat and rice 

varieties, nobilization of Indian canes (sugarcane) and production of hybrid and composite 

varieties of maize, jowar and bajra. 

 The modern age of plant breeding began in the early part of twentieth century, after Mendel’s 

work was rediscovered. Today, plant breeding is a specialized technology based on genetics. 

https://en.wikipedia.org/wiki/Plants
https://en.wikipedia.org/wiki/Government
https://en.wikipedia.org/wiki/Food_security
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From time immemorial, the plant breeding has been helping the mankind. With knowledge of 

classical genetics, number of varieties have been evolved in different crop plants. Since the 

population is increasing at an alarming rate, there is need to strengthen the food production 

which is a serious challenge to those scientists concerned with agriculture. Advances in 

molecular biology have sharpened the tools of the breeders, and brighten the prospects of 

confidence to serve the humanity. The application of biotechnology to field crop has already led 

to the field testing of genetically modified crop plants. Genetically engineered rice, maize, 

soybean, cotton, oilseeds rape, sugar beet and alfalfa cultivars are expected to be commercialized 

soon.Genes from varied organisms may be expected to boost the performance of crops especially 

with regard to their resistance to biotic and abiotic stresses. In addition, crop plants are likely to 

be cultivated for recovery of valuable compounds like pharmaceuticals produced by genes 

introduced into them through genetic engineering. It may be pointed out that in Europe hirudin, 

an anti-thrombin protein is already being produced from transgenic Brassica napus. 

Agriculture and Horticulture 

Recently a special report of UN was published on the ―”Right to Food” estimated that nearly 

one billion people sleep without food across the world, and in every six second a child dies of 

malnutrition. Agricultural production is an important contributor to Indian economy and provides 

nearly 67% of the country‘s employment. Over the past few years, horticulture has made 

remarkable progress in terms of expansion in area and production under different crops, increase 

in productivity, crop diversification, technological interventions for production and post-harvest 

and forward linkages through value addition and marketing. The word ‘Horticulture’ is derived 

from the Latin ―’Hortus’ which means garden and―’Cultura’ means to cultivate. Horticulture 

deals with an enormous numbers of plants. A garden crop traditionally includes fruits, vegetables 

and all the plants grown for ornamental purposes as well as spices and medicinal. 

 

For holistic development of horticultural sector in our country National Horticultural Mission 

was launched in 2005-06. India with diverse soil and climate comprising several agro ecological 

regions encourages the cultivation of horticultural crops. Contribution of horticulture to GDP of 

agriculture is estimated to be more than 24.5%. Horticulture sector was established to improve 
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productivity of land, generate employment, improve economic conditions of the farmers and 

entrepreneurs, enhance export and provide nutrition security to the people. 

Food security, which is the main object of focus on the national agenda, can be 

achieved through provision of nutritional and balanced diet to population. Recommendation 

dietary allowance as per ICMR is 120 g fruits and 300 g vegetable per person per day. The 

availability is only 83 g and 185 g of fruits and vegetable respectively which is much below the 

target level. 

Government of India started nourishing horticulture sector with the help of five years plans. 

Government of India started nourishing horticulture sector from fifth five year plan. 

 

Common Problems 

The horticulture sector in India is suffering a lot due to some natural, manmade, 

technical and economic reasons. Following are the some selected reasons behind the crippling 

growth and proven to obstruct the growth of horticulture sector in India. 

1. Inadequate availability of disease free, high quality planting material 

2. Slow dissemination and adaptability of improve high yielding cultivars/ hybrids. 

3. Lack of post-harvest management technology and infrastructure 

4. Weak database and poor market intelligence. 

5. Instability of prices, with no support price mechanism. 

6. Inadequate technical manpower / human resource in farming system. 

7. Poor credit supply, high rate of interest coupled with inadequate crop insurance 

scheme. 

8. Poor linkage between Research and Development sectors, industries and farming 

communities. 

9. Late implementation of government policies and schemes. 

10. Absence of horticultural crop suitability map of India based on agro climatic 

conditions depicting most suitable areas for optimum productivity of a particular crop. 

Improvement programs 

The following thrusts and strategies are proposed to achieve the goals and 

diminish extent of the above problems during the XII Five Year Plan. 
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1. Improving production. 

2. Improving productivity. 

3. Reducing cost of production. 

4. Improving quality of products for exports. 

5. Value addition. 

6. Marketing and Export. 

7. Price stabilization. 

8. Strengthening of organizational support. 

9. Human Resource Development and 

10. Addressing relevant policy issues. 

The improvement program was chosen in XII five-year plan to overcome the 

difficulties, which is being faced by this sector. For sustainable development of 

horticultural sector, the prerequisite infrastructure should be made available by the concerned 

authority. Standard of horticulture produce should be maintained in line of quantity and quality 

approach to capture the markets and fulfill the nutritional standards. Establishment 

oforganizational setup in horticulture will lead to organizing and coordinating the steer of 

functions in proper way. 

 

Agriculture And Environment 

The environment matters to agriculture because:  

 It provides the basis for food and agricultural systems. 

 Agriculture can have positive (e.g. conserving habitat for wild species) or negative 

(pollution, soil degradation) impacts on the environment. 

 Environmental degradation and lack of access to environmental assets undermines food 

security and deepens poverty, with women and children most affected.  

Agriculture uses about a third of the world’s land surface and depends directly on the wider 

environment for its existence and sustainability. Sunlight, water, nutrients and a diversity of 

plants, animals and microbes all play fundamental roles in agricultural production and — 

ultimately — global food security. 
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Agriculture Impact On Environment 

Agriculture can either sustain or degrade the environment. The Millennium Ecosystem 

Assessment has documented agriculture’s main negative effects on land and freshwater, as well 

as the importance of agricultural landscapes in providing products for human sustenance, 

supporting biodiversity and maintaining ecosystem services. Negative impacts include: 

Conversion of forests, grasslands and other habitats for agricultural use , degradation of soil 

quality (20 per cent of African soils are seriously degraded), pollution of soil and surface water, 

aquifers and coastal wetlands through excessive or inappropriate use of pesticides and fertilisers, 

significant loss of crop and livestock genetic diversity through the spread of industrial 

monocultures, reducing resilience in the face of climate and other changes  Mexico, for instance, 

has lost over 80 per cent of its maize varieties since 1930, while native barley is suffering severe 

genetic erosion and durum wheat is being lost in Ethiopia. 

Agricultural systems, both modern and traditional, that rely on ecosystem management rather 

than the external inputs of intensive farming can sustain the environment.Sustainable agriculture 

can be achieved by maintaining healthy soils; reducing water pollution; increasing the number 

and variety of wild species on farms (e.g. soil organisms, pollinators and pest-control agents); 

maintaining crop and livestock diversity; and being energy efficient, thereby cutting emissions of 

carbon dioxide to reduce global warming. 

 

 Loss of environmental assets can undermine food security and deepen poverty -The FAO 

estimates that there are 854 million hungry people in the world. Some of the many interrelated 

causes of hunger are rooted in the way environmental assets (e.g. land, water, seeds) are 

controlled, managed and marketed. 

Inequitable access to natural resources for agriculture -A significant cause of hunger and 

environmental degradation is local people’s loss of rights to access natural resources such as 

land, water and trees. Their lack of control severely reduces the incentive to conserve these 

resources, and undermines local food and livelihood security. In most developing countries, the 

poor have no secure tenure over their “own” land and this, along with colonial land grabs and the 
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displacement of farming people from fertile to marginal lands with poor soils or inadequate 

rainfall, has led to environmental degradation. 

 Erosion of environmental assets important for food and agriculture- The intensification of 

agriculture and introduction of technologies such as pump irrigation and chemical pesticides can 

generate new environmental problems and even increase food insecurity. 

 

Competition for water Policies and credit support -for the spread of deep, motorised bore 

wells for irrigated cash crops such as sugarcane have created water scarcity for the poor as 

underground aquifers have been sucked dry in many parts of dryland India. 

 

Energy and climate -The energy costs of the global food and agricultural system are increasing. 

The carbon emissions of each link in the industrial food chain from seed to plate — including the 

production of inputs such as fertiliser and pesticides — all contribute to climate change.The 

social and ecological costs of climate change are potentially higher for poor people in coastal 

environments and drylands. Coastal areas are at risk from rising sea levels and drylands are 

already vulnerable to climate variability and extreme events 

Key sources from agricultural management 

Dominant sources of agricultural greenhouse gases (GHGs) include carbon dioxide (CO2) from 

tropical deforestation, methane (CH4) from livestock and rice production, and nitrous oxide 

(N2O) from fertilizing or burning croplands. 

Agriculture is responsible for about half of global methane emissions. Methane is 26 times 

stronger as a GHG than CO2. Ruminant livestock, including cows and sheep, digest their food 

through enteric fermentation, which produces methane. The result: Globally, about a third of 

agriculture’s methane emissions come from livestock. Burning biomass to prepare fields is 

another methane-maker, as is applying manure to fields. 

Rice grown in paddies, where bacteria break down biomass submerged in the fields. Methane 

emissions from irrigated rice fields account for about 11 percent of emissions from agricultural 

management. Sixty percent of all anthropogenic N2O emissions are from agriculture. Nitrous 

oxide emitted into the atmosphere is a major GHG because it is 300 times more effective at 

warming than CO2.Most N2O is produced after croplands are fertilized, when soil microbes 
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convert some of the applied nitrogen from fertilizer and manure into N2O. Due to a non-linear 

relationship between application and emissions, as more nitrogen fertilizer is applied, a greater 

fraction of the applied nitrogen is converted to N2O. Nitrous oxide is also produced when crop 

residues are burned. 

Solutions 

Easing agriculture’s impact on our climate won’t be easy, but reducing agricultural emissions 

needs to be in the mix of strategies for avoiding dangerous levels of climate change. Even if all 

sectors other than agriculture reduce their emissions to the maximum, we will not be able to meet 

the goal of limiting a global average temperature increase below 2°C. An estimated target for the 

mitigation needed in agriculture is 1 GT CO2eq/ yr by 2030, which is roughly equivalent to the 

emissions from all cars on the road in the U.S. today. The probable possible solutions in this 

direction are- 

 Deforestation tips the atmospheric balance further toward greenhouse gases, but farming 

demands land, so people often trade forest for fields. The challenge is to limit logging 

while still producing enough crops to feed growing populations. In Brazil, commitments 

by companies have enabled agricultural intensification, and contributed to a sharp drop in 

deforestation. 

 Rice paddies are a key source of food. They’re also a key source of methane. To clamp 

down on that potent greenhouse gas during the growing season, 

cultivators can periodically drain their fields. During the off season, keeping soil dry will 

help. 

 Soil bacteria gather extra nitrogen and use it to make the gas nitrous oxide, a powerful 

planet-warmer. Inefficient application of fertilizer is the major source of extra soil 

nitrogen, so smarter fertilizer use prevents unnecessary emissions. Better practices 

include ensuring precise application, using slow-release fertilizers. 

 Demand-side approaches include reducing food waste and shifting toward diets with less 

meat—both of which would require fewer greenhouse gas emissions from agriculture. 

 

Food Sources And Bio Availability 

http://onlinelibrary.wiley.com/doi/10.1111/gcb.13341/full
http://onlinelibrary.wiley.com/doi/10.1111/gcb.13341/full
http://onlinelibrary.wiley.com/doi/10.1111/gcb.13340/abstract
http://www.ifriresearch.net/wp-content/uploads/2012/12/WP11-Cohn-et-al-The-viability-of-cattle-ranching-intensification-in-Brazil....pdf
http://rstb.royalsocietypublishing.org/content/363/1492/789
http://www.environmentreports.com/waste-not-want-not
http://www.environmentreports.com/change-your-diet-change-our-destiny
http://www.environmentreports.com/change-your-diet-change-our-destiny
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Polyphenols are the most abundant antioxidants in our diet and are widespread constituents of 

fruits, vegetables, cereals, olive, dry legumes, chocolate and beverages, such as tea, coffee and 

wine. As antioxidants, polyphenols may protect cell constituents against oxidative damage and, 

therefore, limit the risk of various degenerative diseases associated to oxidative stress. 

Experimental studies, in fact, strongly support a role of polyphenols in the prevention of 

cardiovascular disease, cancer, osteoporosis, diabetes mellitus and neurodegenerative disease. 

To establish conclusive evidence for the effectiveness of polyphenols in disease prevention and 

human health improvement, it is essential to determine the nature and distribution of these 

compounds in our diet and to better identify which of the hundred of existing polyphenols are 

likely to provide the greatest effects. Furthermore, it is crucial for understanding  the factors 

involved in polyphenol release from the foods in which they are contained, their extent of 

absorption and their fate in the organism, in a word their “bioavailability”, a term originally used 

in pharmacology to define the concept of the “rate and extent to which a drug reaches its site of 

action. 

Polyphenols are common constituents of foods of plant origin; they comprise a wide variety of 

molecules that have a polyphenol structure (i.e. several hydroxyl groups on aromatic rings), but 

also molecules with one phenol ring, such as phenolic acids and phenolic alcohols. Polyphenols 

are divided into several classes according to the number of phenol rings that they contain and to 

the structural elements that bind these rings to one another. The main groups of polyphenols are: 

flavonoids, phenolic acids, phenolic alcohols and lignans. 

BIOAVAILABILITY OF POLYPHENOLS 

The commonly accepted definition of bioavailability is the proportion of the nutrient that is 

digested, absorbed and metabolised through normal pathways. Consequently, it is not only 

important to know how much of a nutrient is present in specific food or dietary supplement, but 

even more important is to know how much of that is bioavailable. The main goal of 

bioavailability studies is to determine which the better absorbed polyphenols are, which the 

active metabolites are and which polyphenols lead to the formation of the active metabolites. 
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POLYPHENOL CONTENT IN HUMAN DIET - Fruits, tea and red wine constitute the main 

sources of polyphenols. Some of them are specific to particular foods (flavanones in citrus fruit, 

isoflavones in soya, phloridzin in apples), whereas others, such as quercetin, are found in all 

plant products (fruit, vegetables, cereals, leguminous plants, tea, wine, etc.). Generally, foods 

contain complex mixtures of polyphenols. Furthermore numerous factors, such as ripeness at the 

time of harvest, environmental factors, and storage, may affect the polyphenol content of plants. 

Environmental factors, such as climatic (sun exposure, rainfall) or agronomic (different type of 

culture, fruit yield per tree, etc.) play a key role in determining the polyphenol content. In 

particular, the exposure to light has a considerable effect on most flavonoids. The degree of 

ripeness differently affects the concentrations and proportions of the various polyphenols: 

generally phenolic acid concentrations decrease during ripening, whereas anthocyanin 

concentrations increase. Storage may also affect the content of polyphenols that are easily 

oxidized, leading to the formation of more or less polymerized substances, which alter 

particularly the colour and the organoleptic characteristics of fruits. Cold storage, in contrast, did 

not affect the content of polyphenols. Polyphenol content of foods is also influenced by the 

methods of culinary preparation; simple peeling of fruits and vegetables can significantly reduce 

polyphenol content, because these substances are often present in high concentrations in the 

outer parts. Cooking, also, have a remarkable effect: for example onions and tomatoes lose about 

75% of their initial quercetin content after boiling for 15 min, 65% after cooking in a microwave 

oven, and 30% after frying. Potatoes contain up to 190 mg chlorogenic acid/kg mainly in the skin 

,so an extensive loss occurs during cooking, and no remaining phenolic acids were found in 

French fries. 

Biodiversity And Ecosystem 

At least 40 per cent of the world’s economy and 80 per cent of the needs of the poor are derived 

from biological resources. In addition, the richer the diversity of life, the greater the opportunity 

for medical discoveries, economic development, and adaptive responses to such new challenges 

as climate change. 

The Convention about Life on Earth, Convention on Biodiversity web site. 

http://www.biodiv.org/doc/publications/cbd-leaflet.asp
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The variety of life on Earth, its biological diversity is commonly referred to as biodiversity.The 

number of species of plants, animals, and microorganisms, the enormous diversity of genes in 

these species, the different ecosystems on the planet, such as deserts, rainforests and coral reefs 

are all part of a biologically diverse Earth. Biodiversity boosts ecosystem productivity where 

each species, no matter how small, all have an important role to play. For example, 

 A larger number of plant species means a greater variety of crops 

 Greater species diversity ensures natural sustainability for all life forms 

 Healthy ecosystems can better withstand and recover from a variety of disasters. 

A healthy biodiversity provides a number of natural services for everyone: 

 Ecosystem services, such as 

o Protection of water resources 

o Soils formation and protection 

o Nutrient storage and recycling 

o Pollution breakdown and absorption 

o Contribution to climate stability 

o Maintenance of ecosystems 

o Recovery from unpredictable events 

 Biological resources, such as 

o Food 

o Medicinal resources and pharmaceutical drugs 

o Wood products 

o Ornamental plants 

o Breeding stocks, population reservoirs 

o Future resources 

o Diversity in genes, species and ecosystems 

 Social benefits, such as 

o Research, education and monitoring 

o Recreation and tourism 

http://www.wwf.org.uk/core/wildlife/fs_0000000029.asp
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o Cultural values 

That is quite a lot of services we get for free. The cost of replacing these (if possible) would be 

extremely expensive. It therefore makes economic and development sense to move towards 

sustainability. 

Species depend on each other While there might be survival of the fittest within a given 

species, each species depends on the services provided by other species to ensure survival. It is a 

type of cooperation based on mutual survival and is often what a balanced ecosystem refers to. 

An ecosystem is a community of living organisms in conjunction with the nonliving 

components of their environment, interacting as a system. These biotic and abiotic 

components are linked together through nutrient cycles and energy flows. Energy enters the 

system through photosynthesis and is incorporated into plant tissue. By feeding on plants and on 

one another, animals play an important role in the movement of matter and energy through the 

system. They also influence the quantity of plant and microbial biomass present. By breaking 

down dead organic matter, decomposers release carbon back to the atmosphere and 

facilitate nutrient cycling by converting nutrients stored in dead biomass back to a form that can 

be readily used by plants and other microbes. 

Agricultural biodiversity refers to the variety of living species that are important to agriculture. It 

comprises the diversity of genetic resources (e.g. different varieties and breeds) and species used 

in agriculture directly or indirectly, including species that support production (e.g. soil organisms 

and pollinators) and broader ecosystems within which agriculture takes places (e.g. pastoral, 

forest and aquatic), as well as the diversity of these agro-ecosystems themselves. As part of the 

living environment, agricultural biodiversity plays key roles in: decomposition and nutrient 

cycling; natural pest control; soil conservation; pollination and seed dispersal; local and global 

climate; the water cycle; and biomass production. 

 

Food Security, Poverty And Sustainability 

An alarming problem in India today is food inflation amidst growing demands.Production of 

food is growing in case of few items and in case of others the growth has stagnated. Two things 

https://en.wikipedia.org/wiki/Community_(ecology)
https://en.wikipedia.org/wiki/Abiotic_component
https://en.wikipedia.org/wiki/Abiotic_component
https://en.wikipedia.org/wiki/System
https://en.wikipedia.org/wiki/Biotic_component
https://en.wikipedia.org/wiki/Abiotic_component
https://en.wikipedia.org/wiki/Abiotic_component
https://en.wikipedia.org/wiki/Photosynthesis
https://en.wikipedia.org/wiki/Matter
https://en.wikipedia.org/wiki/Energy
https://en.wikipedia.org/wiki/Microbe
https://en.wikipedia.org/wiki/Biomass_(ecology)
https://en.wikipedia.org/wiki/Organic_matter
https://en.wikipedia.org/wiki/Decomposer
https://en.wikipedia.org/wiki/Nutrient_cycling
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are significant in the context of food security: ensuring availability, affordability and 

accessibility of adequate food to people throughout the country; and promoting entrepreneurship 

for sustainable food production and supply. Food security happens when all people at all times 

have access to enough food that is affordable, safe and healthy , is culturally acceptable , meets 

specific dietary needs , is obtained in a dignified manner for all , is produced in ways that are 

environmentally sound and socially just. 

Poverty and food insecurity go together. In India food insecurity is also due to falling growth rate 

in agriculture. The world’s under-nourished population is 1 billion of which 800 million are in 

rural areas. In India food grains production rose from 50 MT in 1950s to over 200MT by 2000, 

but per capita availability rose from 395 grams/day to 500 grams/day (it fell to 445 grams in 

2006). Food grains stock is around 62 MT, annual requirement is about 20 MT, but over 200 

million people are underfed. More than 50% of children below 6 years and more than 30% of 

women are malnourished. Fifty per cent of the food is lost between the farm and the table. 

Obesity is problem in India too – junk food, food-nutrition food-exercise imbalance etc. Climate 

change is a serious threat: agriculture is not only a victim but also a contributor. Famine, 

desertification are also threats  

 Strategies of Food Security 

Global population in 2050 is predicted at 9 billion, output has to double with dwindling and 

degrading resources. By 2030 India needs to produce 60 MT more rice than it does today. It is 

quite a challenge for agronomists as well as policy-makers. Suitable strategies are required to 

overcome vulnerability and have modernisation with moderation. A few strategies at this 

juncture could be as follows- 

 Business Implications should be communicated to the farmers – investment management, 

capital expenditure, cost-benefit analysis. 

 Promoting agribusiness along with organic farming, cost-effective and environment 

friendly methods (e.g. use of organic manure, bio fuels etc; withdraw synthetic 

chemicals, resolve the issue of GM Seeds): bio-dynamic agriculture with value addition. 

 Agribusiness must include post harvest management also. Success of agribusiness 

requires bold measures of agri-entrepreneurship ranging from crop management to food 

management, including knowledge management and quality management . 
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 Economic and political actions should be pro-farmer, pro-nature, and pro-democratic. 

 Synchronising technological reforms (e. cleaner and affordable technologies) with 

institutional reforms Hundred per cent financial inclusion should be achieved: remove 

agrarian distress and help risk mitigation – on farm and off farm. 

 The country needs healthy doses of de-bureaucratisation and de-politicisation. Good 

Governance for food management, with increasing interest/initiatives by the Civil Society 

for better production, management, delivery and research. 

 Combination of gene revolution-gram (village)-revolution-green revolution Scoping 

financial inclusion to capture accessibility meaningfully – solving poverty to solve 

insecurity, finding new areas of operation for the Self Help groups (SHGs) Developing 

comprehensive indices of food security and livelihood security (the latter ranging from 

production to procurement to entitlement). 

 Understanding that developmental policy-making can never be independent and isolated 

– theoretically and practically. It is inter disciplinary and inter-related with various social, 

ecological and developmental variables that are relevant and sustainable for the economy 

in general and food security in particular.  

 Food security should be achieved at the individual, household, district, national and global 

levels. India needs an Integrated Farming System (IFS) approach to take Indian agriculture to the 

next orbit. There are challenges other than environmental to tackle: Agri-infrastructure, 

Revitalising PDS, MSP Policy, Subsidy Issue, SEZs, Packaged (processed) food versus 

productive (healthy) food, Ethnic Influences, etc. The average Indian farmer should be 

empowered – be able to decide, develop and determine options, plans and strategies like any 

other entrepreneur, without any gender bias.  

 

Global Warming And Agriculture 

Agriculture sector in India is vulnerable to climate change. Higher temperatures tend to reduce 

crop yields and favour weed and pest proliferation. Climate change can have negative effects on 

irrigated crop yields across agro-ecological regions both due to temperature rise and changes in 

water availability. Rainfed agriculture will be primarily impacted due to rainfall variability and 
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reduction in number of rainy days.Analysis of impact of climate change under National 

Innovations in Climate Resilient Agriculture (NICRA) project has found that climate change is 

expected to affect yields, particularly in crops like rice, wheat and maize.  

Government of India has initiated various actions to mitigate affects of climate change: 

 Varieties and cultivars tolerant to abiotic stresses are developed under strategic research 

component of NICRA. 

 The technology demonstrations aim at enhancing the adaptive capacity of the farmers and 

also to cope with climate variability in the vulnerable districts to achieve climate resilient 

agriculture. Under NICRA, climate resilient technology demonstrations are implemented 

in 151 climatically vulnerable districts of the country. 

 District Agriculture Contingency Plans have been prepared by ICAR-CRIDA, Hyderabad 

for 648 districts in the country to address the adverse weather conditions. 

CLIMATE SMART AGRICULTURE 

Climate change can impact the farm sector in diferent ways—increased variability in 

temperature, rainfall, extreme weather events like drought and food. These incidences 

ultimately hit the farm community in a very negative way.To fight out these 

uncertainties, development of a climate resilient agro-system is the need of the hour. 

It is in this backdrop that the new concept of Climate Smart Agriculture (CSA) has 

emerged.It is an approach that helps to guide actions needed “to transform and reorient 

agricultural systems to effectively support development and ensure food security under 

changing climate”. It aims to provide stakeholders the means to identify agricultural 

strategies suitable to their local conditions. The CSA aims to tackle three main 

objectives— 

(i) Sustainably increasing agricultural productivity and incomes; 

(ii) Adapting and building resilience to climate change; and 
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(iii) Reducing and/or removing greenhouse gas emissions wherever possible. 

Though, this new concept is at a nascent stage in India, the Government has already 

started taking policy initiatives in this direction.At present, climate resilient technologies 

are being demonstrated in 153 model villages under KVK (KrishiVigyan Kendra) 

covering 23states under National Innovations on Climate Resilient Agriculture (NICRA). 

In addition, 623 contingency plans have been prepared to manage various weather 

aberrations such as droughts,foods, cyclones, hailstorms, heat and cold waves. 

 

 Agroforestry And Landscaping 

 Agroforestry is one of a wide range of approaches for restoring degraded forests and agricultural 

lands, thereby contributing to landscape restoration. Agroforestry is the collective term for land-

use systems and technologies in which woody perennials (trees, shrubs, palms and bamboos, 

etc.) are used deliberately on the same land-management units as agricultural crops and/or 

animals in some form of spatial arrangement or temporal sequence. In agroforestry systems, 

there are both ecological and economic interactions between the different components. Forest 

and landscape restoration is “an active process that brings people together to identify, negotiate 

and implement practices that restore an agreed optimal balance of the ecological, social and 

economic benefits of forests and trees within a broader pattern of land uses”. 

Agroforestry can provide many ecosystem services. It is a suitable tool for landscape restoration 

because it can enhance physical, chemical and biological soil characteristics, thereby increasing 

soil fertility, controlling erosion and improving water availability.  Agroforestry can enhance 

livelihoods in rural communities by providing a variety of food, fodder and tree products, which 

increase food and nutrition security, generate income and alleviate poverty. The restoration of 

degraded landscapes using agroforestry can increase the resilience of communities to shocks, 

including drought and food shortages, and help mitigate climate change. The widespread uptake 

of agroforestry requires an enabling legal and policy environment that guarantees rights to – and 
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ownership of – trees and land, provides farmers with incentives, promotes investment, and 

facilitates the marketing of agroforestry products. 

Agroforestry for ecosystem services 

Agroforestry systems can provide a wide range of ecosystem services, including supporting 

services (e.g. pollination and carbon cycling); regulating services (e.g. protection against wind, 

increased water quality, biological pest control and nitrogen fixation); and provisioning services 

(e.g. food and non-food products for home consumption and income generation). If properly 

designed and managed, agroforestry systems can help restore ecosystems, thus contributing to 

biodiversity conservation and climate-change adaptation and mitigation. Three of the most 

important ecosystem services provided by agroforestry – improved soil productivity, enhanced 

erosion control and increased water availability 

Agroforestry for improved livelihoods  

Food insecurity and poverty have hampered the livelihoods of rural communities for decades and 

pose major challenges for sustainable development, especially in developing countries. Most 

rural poor are smallholders practising low-input agricultural production. Agroforestry can help 

improve the livelihoods of the rural poor by producing food (e.g. fruit, nuts, edible leaves, sap 

and honey), fodder, timber, woodfuel, fibres and medicines. The adoption of agroforestry can 

save time in the harvesting of fodder and woodfuel, a particularly important benefit for women. 

Agricultural Crop And Soil Science 

Agricultural soil science is a branch of soil science that deals with the study 

of edaphic conditions as they relate to the production of food and fiber. Agricultural soil science 

follows the holistic method. Soil is investigated in relation to and as integral part of terrestrial 

ecosystems but is also recognized as a manageable natural resource. 

Agricultural soil science studies the chemical, physical, biological, and mineralogical 

composition of soils as they relate to agriculture. Agricultural soil scientists develop methods 

that will improve the use of soil and increase the production of food and fiber crops. Emphasis 

continues to grow on the importance of soil sustainability. Soil degradation such as erosion, 

compaction, lowered fertility, and contamination continue to be serious concerns.[1] They 
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conduct research in irrigation and drainage, tillage, soil classification, plant nutrition, soil 

fertility, and other areas. 

Although maximizing plant (and thus animal) production is a valid goal, sometimes it may come 

at high cost which can be readily evident (e.g. massive crop disease stemming 

from monoculture) or long-term (e.g. impact of chemical fertilizers and pesticides on human 

health). An agricultural soil scientist may come up with a plan that can maximize production 

using sustainable methods and solutions, and in order to do that he must look into a number of 

science fields including agricultural 

science, physics, chemistry, biology, meteorology and geology. 

Agricultural soil scientists study ways to make soils more productive. They classify soils and test 

them to determine whether they contain nutrients vital to plant growth. Such nutritional 

substances include compounds of nitrogen, phosphorus, and potassium. If a certain soil is 

deficient in these substances, fertilizers may provide them. Agricultural soil scientists investigate 

the movement of nutrients through the soil, and the amount of nutrients absorbed by a 

plant's roots. Agricultural soil scientists also examine the development of roots and their relation 

to the soil. Some agricultural soil scientists try to understand the structure and function of soils in 

relation to soil fertility. The solid frames of soil consist of mineral derived from the rocks and 

organic matter originated from the dead bodies of various organisms. The pore space of the soil 

is essential for the soil to become productive. Small pores serve as water reservoir supplying 

water to plants and other organisms in the soil during the rain-less period. The water in the small 

pores of soils is not pure water; they call it soil solution. In soil solution, various plant nutrients 

derived from minerals and organic matters in the soil are there. This is measured through 

the cation exchange capacity. Large pores serve as water drainage pipe to allow the excessive 

water pass through the soil, during the heavy rains. They also serve as air tank to supply oxygen 

to plant roots and other living beings in the soil. 

In addition, agricultural soil scientists develop methods to preserve the agricultural productivity 

of soil and to decrease the effects on productivity of erosion by wind and water. For example, a 

technique called contour ploughing may be used to prevent soil erosion and conserve rainfall. 

Researchers in agricultural soil science also seek ways to use the soil more effectively in 
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addressing associated challenges. Such challenges include the beneficial reuse of human and 

animal wastes using agricultural crops; agricultural soil management aspects of preventing water 

pollution and the build-up in agricultural soil of chemical pesticides. Regenerative 

agriculture practices can be used to address these challenges and rebuild soil health. 

Food Security, Nutrition And Sustainable Agricullture 

As the world population continues to grow, much more effort and innovation will be urgently 

needed in order to sustainably increase agricultural production, improve the global supply chain, 

decrease food losses and waste, and ensure that all who are suffering from hunger and 

malnutrition have access to nutritious food. Many in the international community believe that it 

is possible to eradicate hunger within the next generation, and are working together to achieve 

this goal. 

World leaders at the 2012 Conference on Sustainable Development (Rio+20) reaffirmed the right 

of everyone to have access to safe and nutritious food, consistent with the right to adequate food 

and the fundamental right of everyone to be free from hunger. The UN Secretary-General’s Zero 

Hunger Challenge launched at Rio+20 called on governments, civil society, faith communities, 

the private sector, and research institutions to unite to end hunger and eliminate the worst forms 

of malnutrition. 

The Zero Hunger Challenge has since garnered widespread support from many member States 

and other entities. It calls for: 

 Zero stunted children under the age of two 

 100% access to adequate food all year round 

 All food systems are sustainable 

 100% increase in smallholder productivity and income 

 Zero loss or waste of food 

The Sustainable Development Goal to “End hunger, achieve food security and improved 

nutrition and promote sustainable agriculture” (SDG2) recognizes the inter linkages among 

supporting sustainable agriculture, empowering small farmers, promoting gender equality, 

ending rural poverty, ensuring healthy lifestyles, tackling climate change, and other issues 
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addressed within the set of 17 Sustainable Development Goals in the Post-2015 Development 

Agenda. 

Beyond adequate calories intake, proper nutrition has other dimensions that deserve attention, 

including micronutrient availability and healthy diets. Inadequate micronutrient intake of 

mothers and infants can have long-term developmental impacts. Unhealthy diets and lifestyles 

are closely linked to the growing incidence of non-communicable diseases in both developed and 

developing countries. 

 Extreme poverty and hunger are predominantly rural, with smallholder farmers and their 

families making up a very significant proportion of the poor and hungry. Thus, 

eradicating poverty and hunger are integrally linked to boosting food production, 

agricultural productivity and rural incomes. 

 Agriculture systems worldwide must become more productive and less wasteful. 

Sustainable agricultural practices and food systems, including both production and 

consumption, must be pursued from a holistic and integrated perspective. 

 Land, healthy soils, water and plant genetic resources are key inputs into food production, 

and their growing scarcity in many parts of the world makes it imperative to use and 

manage them sustainably. Boosting yields on existing agricultural lands, including 

restoration of degraded lands, through sustainable agricultural practices would also 

relieve pressure to clear forests for agricultural production. Wise management of scarce 

water through improved irrigation and storage technologies, combined with development 

of new drought-resistant crop varieties, can contribute to sustaining drylands 

productivity. 

 There are many elements of traditional farmer knowledge that, enriched by the latest 

scientific knowledge, can support productive food systems through sound and sustainable 

soil, land, water, nutrient and pest management, and the more extensive use of organic 

fertilizers. 

 An increase in integrated decision-making processes at national and regional levels are 

needed to achieve synergies and adequately address trade-offs among agriculture, water, 

energy, land and climate change. 
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 Given expected changes in temperatures, precipitation and pests associated with climate 

change, the global community is called upon to increase investment in research, 

development and demonstration of technologies to improve the sustainability of food 

systems everywhere. Building resilience of local food systems will be critical to averting 

large-scale future shortages and to ensuring food security and good nutrition for all. 

 

Agricultural Biotechnology 

 

 For about 10,000 years, farmers have been improving wild plants and animals through the 

selection and breeding of desirable characteristics. This breeding has resulted in the domesticated 

plants and animals that are commonly used in crop and livestock agriculture. In the twentieth 

century, breeding became more sophisticated, as the traits that breeders select for include 

increased yield, disease and pest resistance, drought resistance and enhanced flavor. Traits are 

passed from one generation to the next through genes, which are made of DNA.  

Recently, scientists have learned enough to begin to identify and work with the genes (DNA) that 

are responsible for traits.  

Agricultural biotechnology is a collection of scientific techniques used to improve plants, 

animals and microorganisms. Based on an understanding of DNA, scientists have developed 

solutions to increase agricultural productivity. Starting from the ability to identify genes that may 

confer advantages on certain crops, and the ability to work with such characteristics very 

precisely, biotechnology enhances breeders’ ability to make improvements in crops and 

livestock. Biotechnology enables improvements that are not possible with traditional crossing of 

related species alone. 

Uses of Agricultural Biotechnology 

Genetic engineering: Scientists have learned how to move genes from one organism to another. 

This has been called genetic modification (GM), genetic engineering (GE) or genetic 

improvement (GI). Regardless of the name, the process allows the transfer of useful 

characteristics (such as resistance to a disease) into a plant, animal or microorganism by inserting 

genes (DNA) from another organism. Virtually all crops improved with transferred DNA (often 
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called GM crops or GMOs) to date have been developed to aid farmers to increase productivity 

by reducing crop damage from weeds, diseases or insects. 

 Molecular markers: Traditional breeding involves selection of individual plants or 

animals based on visible or measurable traits. By examining the DNA of an organism, 

scientists can use molecular markers to select plants or animals that possess a desirable 

gene, even in the absence of a visible trait. Thus, breeding is more precise and efficient. 

For example, the International Institute of Tropical Agriculture has used molecular 

markers to obtain cowpea resistant to bruchid (a beetle), disease-resistant white yam and 

cassava resistant to Cassava Mosaic Disease, among others. Another use of molecular 

markers is to identify undesirable genes that can be eliminated in future generations. 

 Molecular diagnostics: Molecular diagnostics are methods to detect genes or gene 

products that are very precise and specific. Molecular diagnostics are used in agriculture 

to more accurately diagnose crop/livestock diseases.  

 Vaccines: Biotechnology-derived vaccines are used in livestock and humans. They may 

be cheaper, better and/or safer than traditional vaccines. They are also stable at room 

temperature, and do not need refrigerated storage; this is an important advantage for 

smallholders in tropical countries. Some are new vaccines, which offer protection for the 

first time against some infectious illnesses. For example, in the Philippines, 

biotechnology has been used to develop an improved vaccine to protect cattle and water 

buffalo against hemorrhagic septicemia, a leading cause of death for both species. 

 Tissue culture: Tissue culture is the regeneration of plants in the laboratory from disease-

free plant parts. This technique allows for the reproduction of disease-free planting 

material for crops. Examples of crops produced using tissue culture include citrus, 

pineapples, avocados, mangoes, bananas, coffee and papaya.  

Socio-Economic Impact  

A safe and sufficient food supply, grown in an environmentally responsible fashion, is essential 

for humanity. Like any technology, agricultural biotechnology will have economic and social 

impacts. Since their introduction, crops improved using biotechnology have been used safely, 

with benefits such as the reduction of pesticide use. Agricultural biotechnology is only one factor 

among many influencing the health and welfare of farmers and other citizens in the developing 
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world. As biotechnology continues to evolve, factual and open public discourse is vital to define 

the role it should play in society. 

 

Physiology And Molecular Biology 

 

Molecular biology is the branch of biology that concerns the molecular basis of biological 

activity in and between cells, including molecular synthesis, modification, mechanisms and 

interactions. The central dogma of molecular biology describes the process in which DNA is 

transcribed into RNA then translated into protein.  Some clinical research and medical therapies 

arising from molecular biology are covered under gene therapy whereas the use of molecular 

biology or molecular cell biology in medicine is now referred to as molecular medicine.  

Molecular biology also plays important role in understanding formations, actions, and 

regulations of various parts of cells which can be used to efficiently target new drugs, diagnose 

disease, and understand the physiology of the cell. Molecular biology arose as an attempt to 

answer the questions regarding the mechanisms of genetic inheritance and the structure of 

a gene.  

In 1953, James Watson and Francis Crick published the double helical structure of DNA 

courtesy of the X-ray crystallography work done by Rosalind Franklin and Maurice Wilkins. 

Watson and Crick described the structure of DNA and the interactions within the molecule. This 

publication jump-started research into molecular biology and increased interest in the subject.  

 

Physiology  is the scientific study of functions and mechanisms in a living system. As a sub-

discipline of biology, physiology focuses on how organisms, organ systems, 

individual organs, cells, and biomolecules carry out the chemical and physical functions in a 

living system. According to the classes of organisms, the field can be divided into medical 

physiology, animal physiology, plant physiology, cell physiology, and comparative 

physiology.[4] 

Plant physiology is a subdiscipline of botany concerned with the functioning of plants. Closely 

related fields include plant morphology, plant ecology, phytochemistry, cell biology, 

genetics, biophysics, and molecular biology. Fundamental processes of plant physiology 
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include photosynthesis, respiration, plant nutrition, tropisms, nastic 

movements, photoperiodism, photomorphogenesis, circadian rhythms, seed 

germination, dormancy, and stomata function and transpiration. Absorption of water by roots, 

production of food in the leaves, and growth of shoots towards light are examples of plant 

physiology. 

 

 

Crop Protection And Awareness 

Crop Protection is the collection of tools, products, and practices farmers use to protect their 

crops from weeds, pests, and disease. Farmers across the world are concerned with crop 

protection. In response, modern agriculture has provided them with a variety of solutions. 

 Pesticides and fertilizers 

 Bio fertilizers, Bio pesticides 

 Crop genetics and breeding 

 Seed technology 

 Plant protection and fertilization 

 Weed control practices and methods 

 Application of Taxonomy Pest/Disease management, Integrated pest management 

 Herbicides 

Crop protection is the science and routine of regulating plant disease, weeds and diverse vermin 

(both vertebrate and invertebrate) that mischief agrarian yields and hamper benefit. Agrarian 

yields join field crops (maize, wheat, rice, et cetera.), vegetable harvests (potatoes, cabbages etc) 

and normal items. The yields in a field are displayed to various components. The yield plants 

may be hurt by dreadful little animals, fowls, rodents, minuscule creatures, etc. Yield security is 

the examination and routine of directing annoyances, plant sicknesses, weeds and other perilous 

living creatures that mischief agrarian items and hamper benefit and in this way, impact fiscal 

quality and agri-showcase. 

Plant Pathology 
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Plant pathology (also phytopathology) is the scientific study of diseases in plants caused 

by pathogens (infectious organisms) and environmental conditions (physiological 

factors). Organisms that cause infectious disease 

include fungi, oomycetes, bacteria, viruses, viroids, virus-like 

organisms, phytoplasmas, protozoa, nematodes and parasitic plants. Not included are 

ectoparasites like insects, mites, vertebrate, or other pests that affect plant health by eating of 

plant tissues. Plant pathology also involves the study of pathogen identification, disease etiology, 

disease cycles, economic impact, plant disease epidemiology, plant disease resistance, how plant 

diseases affect humans and animals, pathosystem genetics, and management of plant diseases. 

Control of plant diseases is crucial to the reliable production of food, and it provides significant 

problems in agricultural use of land, water, fuel and other inputs. Plants in both natural and 

cultivated populations carry inherent disease resistance, but there are numerous examples of 

devastating plant disease impacts such as the Great Famine of Ireland and chestnut blight, as well 

as recurrent severe plant diseases like rice blast, soybean cyst nematode, and citrus canker. 

However, disease control is reasonably successful for most crops. Disease control is achieved by 

use of plants that have been bred for good resistance to many diseases, and by plant cultivation 

approaches such as crop rotation, use of pathogen-free seed, appropriate planting date and plant 

density, control of field moisture, and pesticide use. Across large regions and many crop species, 

it is estimated that diseases typically reduce plant yields by 10% every year in more developed 

settings, but yield loss to diseases often exceeds 20% in less developed settings. 

 Continuing advances in the science of plant pathology are needed to improve disease control, 

and to keep up with changes in disease pressure caused by the ongoing evolution and movement 

of plant pathogens and by changes in agricultural practices. Plant diseases cause major economic 

losses for farmers worldwide. The Food and Agriculture Organization estimates indeed show 

that the pests and diseases are responsible for about 25% of crop loss. To solve this issue, new 

methods are needed to detect diseases and pests early, such as novel sensors that detect plant 

odours and spectroscopy and biophotonics that are able to diagnose plant health and metabolism. 

Genetic Engineering 
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Genetic engineering, also called Genetic modification or Genetic manipulation, is the direct 

manipulation of an organism's genes using biotechnology. It is a set of technologies used to 

change the genetic makeup of cells, including the transfer of genes within and across species 

boundaries to produce improved or novel organisms. New DNA is obtained by either isolating 

and copying the genetic material of interest using recombinant DNA methods or by artificially 

synthesising the DNA. A construct is usually created and used to insert this DNA into the host 

organism. The first recombinant DNA molecule was made by Paul Berg in 1972 by combining 

DNA from the monkey virus SV40 with the lambda virus. As well as inserting genes, the process 

can be used to remove, or "knock out", genes. The new DNA can be inserted randomly, 

or targeted to a specific part of the genome. 

An organism that is generated through genetic engineering is considered to be genetically 

modified (GM) and the resulting entity is a genetically modified organism (GMO). The first 

GMO was a bacterium generated by Herbert Boyer and Stanley Cohen in 1973. Rudolf 

Jaenisch created the first GM animal when he inserted foreign DNA into a mouse in 1974. The 

first company to focus on genetic engineering, Genentech, was founded in 1976 and started the 

production of human proteins. Genetically engineered human insulin was produced in 1978 and 

insulin-producing bacteria were commercialised in 1982. Genetically modified food has been 

sold since 1994, with the release of the FlavrSavr tomato. The FlavrSavr was engineered to have 

a longer shelf life, but most current GM crops are modified to increase resistance to insects and 

herbicides. GloFish, the first GMO designed as a pet, was sold in the United States in December 

2003. In 2016 salmon modified with a growth hormone were sold. 

Genetic engineering has been applied in numerous fields including research, medicine, industrial 

biotechnology and agriculture. In research GMOs are used to study gene function and expression 

through loss of function, gain of function, tracking and expression experiments. By knocking out 

genes responsible for certain conditions it is possible to create animal model organisms of human 

diseases. As well as producing hormones, vaccines and other drugs genetic engineering has the 

potential to cure genetic diseases through gene therapy. The same techniques that are used to 

produce drugs can also have industrial applications such as producing enzymes for laundry 

detergent, cheeses and other products. 
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The rise of commercialised genetically modified crops has provided economic benefit to farmers 

in many different countries, but has also been the source of most of the controversy surrounding 

the technology. This has been present since its early use; the first field trials were destroyed by 

anti-GM activists. Although there is a scientific consensus that currently available food derived 

from GM crops poses no greater risk to human health than conventional food, GM food safety is 

a leading concern with critics. Gene flow, impact on non-target organisms, control of the food 

supply and intellectual property rights have also been raised as potential issues. These concerns 

have led to the development of a regulatory framework, which started in 1975. It has led to an 

international treaty, the Cartagena Protocol on Biosafety, that was adopted in 2000. Individual 

countries have developed their own regulatory systems regarding GMOs, with the most marked 

differences occurring between the US and Europe. 

CONCLUSION 

Agriculture as a profession in rural India has been progressing at a slower pace than other sectors 

of economy. The recent initiatives have made it more inclusive with suitable blend of food 

security along with income security priorities.While major initiatives and programmes are on 

course for creating an ecosystem to boost the income of rural households,it will only sustain if 

reforms are mainstreamed along with development plans. The innovations for convergence of 

rural development priorities and programmes with farming technologies that economize the cost 

of inputs and produce more from less of natural resources will lead to rural prosperity while 

transforming agriculture. 
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A study pertaining to employment and income generation through procurement and 

marketing of NTFPs was conducted in Udaipur district of Rajasthan. This study was based 

on primary data collected during the year 2015-16. This study covered 120 tribal 

households which were randomly chosen from six villages of two tehsils of Udaipur district. 

The results of the study revealed that contribution of wage earning activity to total 

employment was maximum (29.53%) while NTFPs contributed about one-fourth (27.37%) 

of employment. Highest labour employed in summer season (41.77 man-days) followed by 

winter and rainy season. Maximum labour utilization in terms of man-days per household 

was generated from collection of mahua flower (21.41), mahua seed (15.54) and puwad 

(12.51) in summer, rainy and winter season, respectively. Wage earning activity 

contributed highest to total employment while Non timber forest produces contributed 

about 10%. Highest income generated in summer season (₹3024) followed by winter and 

rainy season. Maximum income per household was generated from mahua flower (₹1861), 

dolma seed (₹234) and aonla (₹1056) in summer, rainy and winter season, respectively.   

 

Introduction 

Forests contribute to all aspects of livelihoods of people who living in and around forests 

by providing food, fodder, fuel, medicines, building materials, and materials for all sorts of 

household items. Forests and its products are not only a source of income generation through 
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procurement and marketing of NTFPs for forest dwelling communities but also provide 

employment. NTFPs also serve as a vital livelihood safety net during time of need. Furthermore, 

the NTFP extraction has multiplier effects in the economy by generating employment and 

income in downstream processing and trading activities (Nepstad et al. 1992).  

Rajasthan had approximately 10 per cent of geographical area under forest. More than 50 per 

cent of the state’s forest area lies in the Aravali hills. Aravali hills of Rajasthan state are the store 

house of a variety of NTFPs yielding species. In order to protect exploitation of people from 

middlemen, collection and trade of NTFPs in Rajasthan is controlled by Rajasthan Tribal Area 

Development Cooperative Federation (RAJAS Sangh) in tribal sub plan (TSP) area. Besides this, 

specific regulated market (forest produce mandi) is also functioning for buying and selling of 

forest products in Udaipur district of Rajasthan since 2014. Therefore, keeping above fact in the 

mind, an attention has been paid to acquaint with employment and income generation through 

procurement and marketing of NTFPs in Udaipur district of Rajasthan. 

Material and Methods  

This study was conducted in Udaipur district of Rajasthan. Jhadol and Kotra tehsils of 

Udaipur district chosen based on maximum area under forest. A sample of three villages from 

each tehsil was selected randomly. A sample of three villages was randomly selected from each 

tehsil. Only tribal communities living in peripheral area of forest were the target group of this 

study. Only those household were taken in the final sample which were actively involved in 

procurement of NTFPs during the study period i.e. 2015-16. A sample of 20 tribal households 

was randomly taken from each village. Thus, in all total samples of 120 tribal households were 

taken.  

The total quantity of NTFPs procured or collected by all households during the different 

seasons was reckoned as NTFPs. The quantity of NTFPs retained at home for consumption was 

taken as per day NTFPs consumption by households. The actual quantity of NTFPs sold by 

households in village market or any other market was considered as marketed surplus.  

 The economic gains accruing to tribal households from minor forest produce can be 

realized in terms of increased income level and improvement in employment level. Tabular 

analysis was carried out to work out income and employment generated from different activities.  

The gross and net income from non-timber forest produces (NTFPs) were estimated as below. 
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NI = GI – Ʃj Cj              (1)  

GI = ƩiƩj Ʃk  Pki Qk i j     (2) 

Where,  

GI = Gross income from NTFPs collected by a household 

P = Price of the forest product ith marketed through kth marketing channel.  

Q kij   =    The quantity of    ith NTFPs collected by   jth  member  of  the household  and  

marketed through  kth channel  during the season.   

NI    = Net income from NTFPs collected by jth household 

Cj    = Combined cost of extraction of all types of NTFPs by jth member of household. 

The various activities of non timber forest produces generate a lot of employment., actual 

time spent in various operations of forest produces were recorded separately for men, women 

and children in each household during the period of investigation in order to estimate the level of 

contribution of men, women and children to total family labour use. The total time spent in 

different activities per day was converted into man-days by assuming eight working hours.  

Thus, number of hours per day in different types of activities were calculated and aggregated to 

work out the gender wise labour utilization in operations. 

Results And Discussion 

Availability of NTFPs  

NTFPs such as mahua flower, tendu leaves, datura, areetha during summer season 

(March- June), mahua seed and ratanjot during rainy season and puwad, aonla, karanj and 

baheda during winter season were available and collected by tribal household in Udaipur district 

of Rajasthan (Table 1). Honey is available throughout the year. 

Table 1 Availability of NTFPs in the study area 

Local name/seasons Scientific name Period of availability (Months) 

Summer season (March- June) 

Honey - May- June 

Mahua flower  Madhuca longifolia March - June 

Tendu leaves  Diospyrus melanoxylon April - March 

Dhatura Dhatura stramonium April - May 

Areetha  Sapindus  trifolatus March - April 
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Rainy season (July- October) 

Mahua seed (Mahua) Madhuca longifolia July - August 

Ratanjot Jatropha curcas September - October 

Winter season (November - February) 

Puwad Cassia tora October - December 

Aonla Phyllanthus emblica December – February 

Karanj  Millettia pinnata December - March 

Baheda Terminalia bellirica November - January 

 

Procurement, Consumption and Marketed Surplus of NTFPs                                                       

In absence of actual figure on production of forest produces, procurement was supposed 

to be equal to production of forest produces by household. The average procurement, 

consumption and marketed surplus of NTFPs per household were found out for different seasons 

and are depicted in Table 2.   

Table 2 Average procurement, consumption and marketed surplus of NTFPs.  

              (Kg/household) 

Seasons  Procurement  Consumption Marketed Surplus 

Summer 441.44 229.90 (52.08) 211.54 (47.52) 

Rainy  213.72 0.0 (0.00) 213.72 (100.00) 

Winter  569.46 51.14 (8.98) 518.32 (91.02) 

Round the year 6.50 0.60 (9.23) 5.90 (90.77) 

Total  1231.12 281.64 (22.88) 949.48 (77.12) 

Figures in parentheses indicate the percentage of total procurement 

Overall procurement of NTFPs per household per annum was 1231.12 kilogram out of 

which only 22.88 per cent of products consumed at household level and rest (77.12%) was 

marketed. The season wise analysis revealed that the average procurement of NTFPs was found 

highest in winter season followed by summer and rainy season. The consumption was highest in 

summer and lowest in winter season whereas no consumption found in rainy season. The 

percentage of average marketed surplus to total procurement of NTFPs across different seasons 

varied from 47.52 (summer season) to 100 (rainy season).   
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Produce-wise average procurement, consumption and marketed surplus 

The procurement, consumption and marketed surplus of NTFPs were worked out for 

different forest products and are depicted in Table 3. The procurement of NTFPs/household in 

summer season was found maximum in mahua flower (254.65 kg) followed by dhatura (105.96 

kg) and areetha (80.83 kg). Approximately 90 per cent of mahua flower were consumed by 

households at home.     

Table 3 Forest produce-wise average procurement, consumption and marketed surplus of 

NTFPs.  

              (Kg/household) 

Figures in parentheses indicate the percentage of total procurement 

 

Products Procurement Consumption Marketed Surplus 

Summer Season 

Mahua flower 254.65 229.90 (90.28) 24.75 (9.72) 

Dhatura 105.96 - 105.96 (100.00) 

Areetha 80.83 - 80.83 (100.00) 

Sub total 441.44 229.90 211.54 

Rainy Season 

Mahua seed 119.92 - 119.92 (100.00) 

Ratanjot 93.79 - 93.79 (100.00) 

Sub total 213.72 - 213.72 

Winter Season 

Puwad 166.93 40.12 (24.03) 126.81 (75.97) 

Aonla 160.19 11.02 (6.88) 149.17 (93.12) 

Karanj 152.13 - 152.13 (100.00) 

Baheda 90.21 - 90.21 (100.00) 

Sub total 569.46 51.14 518.32 

Round the year  

Honey 6.50 0.60 (9.23) 5.90 (90.77) 

Overall 1231.12 281.64 949.48 
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The percentage of marketed surplus to total procurement of NTFPs across different 

products varied from 9.72 in mahua flower to 100 in areetha and dhatura.  The procurement of 

NTFPs in rainy season was highest in mahua seed (119.92 kg) and lowest in ratanjot (93.79 kg). 

None of products was consumed by households in rainy season. The percentage of marketed 

surplus to total procurement of NTFPs was 100 in case of both the products. The procurement of 

NTFPs/household in winter season was maximum in Puwad (166.93 kg) followed by Aonla 

(160.19 kg), Karanj (152.13 kg) and Baheda (90.21 kg). Only two products were consumed by 

households in this season. The average quantity of Puwad and Aonla retained by households at 

their home was 40.12 kg/household and 11.02 kg/household, respectively. The percentage of 

marketed surplus to total procurement of products was varied from 75.97 in Puwad to 100 in 

Karanj and Baheda.  

Contribution of non-timber forest produces in employment generation  

Table 4 Labour utilization in different activities 

Activities Man-days/household/annum Per cent 

NTFPs 98.71 27.37 

Agriculture 53.54 14.84 

Wages 106.50 29.53 

Livestock rearing 101.94 28.26 

Total 360.69 100.00 

The overall labour utilization per household per annum in the study area by different 

activities was 360.69 man-days (Table 4). A close examination of table revealed that that on an 

average 98.71, 53.54, 106.50 and 101.94 man-days were generated in NTFPs, agriculture, wages 

and livestock rearing activities, respectively, which accounted for 27.37, 14.84, 29.53 and 28.26 

per cent of total labour use (360.69 man-days). The more than 50 per cent of total employment 

was contributed by wage earning and NTFPs activities. Agriculture sector contributed 

comparatively less employment because tribal household of the study area possessed only small 

pieces of land (0.85 hectare). Comparing employment generation in various activities, the wage 

activities generated the highest employment.  
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Gender wise family labour use in NTFPs  

With view to assess the extent of participation of men, women and children, a close 

examination of table 5 revealed that on an average, men, women and children labour use per 

household was 48.17, 35.23 and 15.31 man-days, respectively, accounted for about 48.80, 35.69 

and 15.51 per cent of total labour use. It was further observed that men’s participation was higher 

due to collection, marketing and processing of NTFPs mainly done by men in the study area. On 

the other hand, children’s participation was lowest.  

 

Table 5 Gender wise family labour use in NTFPs 

           (Man-days) 

Particulars Men Women Children Total 

Summer 
21.04 

(50.36) 

14.07 

(33.68) 

6.67 

(15.96) 

41.78 

(100.00) 

Rainy 
10.62 

(45.93) 

9.42 

(40.74) 

3.08 

(13.32) 

23.12 

(100.00) 

Winter 
16.51 

(48.83) 

11.74 

(34.72) 

5.56 

(16.44) 

33.81 

(100.00) 

Total 
48.17 

(48.80) 

35.23 

(35.69) 

15.31 

(15.51) 

98.71 

(100.00) 

Figures in parentheses indicate the percentage of columns total family labour use. 

 

Season-wise family labour use 

Non timber forest produces are seasonal in nature. They are collected by tribal 

households in different seasons during the whole years. Season wise labour use has been 

presented in the Table 6. A perusal of table revealed that on an average 41.77, 23.12 and 33.81 

man-days labour were generated in summer, rainy and winter seasons, respectively, which 

accounted for 42.32, 23.42 and 34.26 per cent of total labour use.  Thus, it can be concluded 

from results of the study that maximum labour utilized in summer season followed by winter and 

rainy season. The summer season (March- June) is considered as the peak season for NTFPs 
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collection. In this season, many forest products are available in the study area and the tribal 

households were relatively free from agriculture operations as well.  

Table 6 Average family labour utilization during different seasons 

Seasons (Man-days/household) Per cent 

Summer (March- June) 41.77 42.32 

Rainy (July- Oct.) 23.12 23.42 

Winter (Nov. Feb.) 33.81 34.26 

Total 98.71 100 

Produce-wise and season-wise labour use 

Product wise labour use across different seasons have been analyzed and presented in 

Table 7. A perusal of table revealed that the average family labour use in Man-days per 

household per annum was observed to highest in the summer season. In this season, the labour 

utilization in man-days was maximum in Mahua flower (21.41) followed by honey (8.11), 

Areetha (6.19) and Dhatura (6.06). It was accounted for about 49.66, 18.84, 17.18, and 14.36 per 

cent of total labour use in summer season. Mahua flower is very common forest produce which 

available during the month of March. The other important season is rainy season (July – Oct) 

which was dominated by collection of Dolma seed and Ratanjot.  Dolma seed is important forest 

produce available in the month of July. The availability of Ratanjot occurs in the month of 

September. The average family labour use in Man-days per household was observed to be 

highest in Dolma seed (15.54) and lowest in Ratanjot (7.59) in rainy season. It was accounted for 

about 67.19 and 32.81 cent of total labour use in rainy season. Labour use was low in rainy 

season due to less availability of NTFPs and low movement of households in forest area due to 

unfavorable climatic conditions. Moreover, households are also engaged in their agricultural 

operations in this season. Aonla, Puwad, Karanj and Baheda were collected during the winter 

season (Nov. Feb.). The average family labour use in Man-days per household was observed to 

highest in Puwad (12.51) followed by Aonla (12.33), Baheda (5.33) and Karanj (3.64) in winter 

season. It was accounted for about 37.00, 36.47 15.77 and 10.77 per cent of total labour use in 

winter season.   
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Table 7 Product wise labour use in different seasons 

Seasons Man-days/household Per cent 

Summer 

Honey 

Mahua flower 

Dhatura 

Areetha 

41.77 

08.11 

21.41 

06.06 

06.19 

100.00 

18.84 

49.66 

14.36 

17.18 

Rainy 

Dolma seed 

Ratanjot 

23.13 

15.54 

7.59 

100.00 

67.19 

32.81 

Winter  

Puwad 

Aonla 

Karanj 

Baheda  

33.81 

12.51 

12.33 

03.64 

05.33 

100.00 

37.00 

36.47 

10.77 

15.76 

 

Contribution of non-timber forest produces in income generation  

The collection of Non timber forest produces by tribal households is a traditional activity 

for their livelihoods for a long time. Earlier, these NTFPs had only value in use. Of late, due to 

commercialization, most of these products have additionally acquired exchange value. Due to 

this, NTFPs collected by forest dwellers are not only meeting their subsistence needs but also 

earned cash income. Thus, collection and selling of NTFPs is an important source of income to 

tribal households. Income was generated by four major activities in the study area viz., NTFPs, 



501 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

wages, agriculture and livestock rearing. The contribution of income from various activities is 

presented in Table 8. Wage earning generated the highest income (₹21599.20) accounted nearby 

36.87 per cent to the total income. The next important income source was livestock rearing 

contributing 30.52 per cent (₹17879.80) to the total income. The contribution of agriculture to 

income was less than wage earning and livestock rearing activities which might be due to small 

land holdings. In the study area, MFP activity contributed about 9.84 per cent to total income.  

Table 8 Average household income derived from different activities 

Activities Income earned (₹/household/annum) Per cent 

NTFPs 5767.81 9.84 

Agriculture 13339.40 22.77 

Wages 21599.20 36.87 

Livestock rearing 17879.80 30.52 

Total 58586.21 100 

 

Season-wise income generation during different seasons  

Most of the tribal people in the study area were engaged in wage earning activities either 

in same village or outside the village. They specially moved in search of livelihood in Udaipur 

and border areas of Gujarat. The contribution of income from various produces in different 

seasons has been presented in the Table 9. Overall income generated from forest produces 

around ₹ 5767.81 per household per annum. A perusal of table revealed that on an average ₹ 

3024.43, ₹ 437.26, and ₹ 2306.12 income per household were generated in summer, rainy and 

winter seasons, respectively, which accounted for 52.44, 7.58 and 39.98 per cent of total income.  

Table 9 Average net income during different seasons 

Seasons ₹/household/annum Per cent 

Summer (March- June) 3024.43 52.44 

Rainy (July- Oct.) 437.26 7.58 
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Winter (Nov. Feb.) 2306.12 39.98 

Total 5767.81 100.00 

 

Produce-wise net income during different seasons  

Product wise average income in across different seasons have been analyzed and 

presented in Table 10.  A perusal of table revealed that the average income in rupees per 

household was observed to highest in Mahua flower (1861.11) followed by Honey (540.77), 

Areetha (412.09) and Dhatura (203.36) which accounted for about 61.77, 30.43, 17.68, 13.63 and 

6.72 per cent of total income in summer season. The average income per household was 

observed to be highest in Dolma seed (₹ 233.84) and lowest in Ratanjot (₹ 203.42) in rainy 

season which accounted for about 53.48 and 46.52 cent of total income in rainy season.  The 

average income per household was observed to be highest in Aonla (₹ 1056.07) followed by 

Puwad (₹ 640.54), Baheda (₹ 344.77) and Karanj (264.74) in winter season which accounted for 

about 45.79, 27.78, 14.95 and 11.48 per cent of total income in winter season.  

Table 10 Forest produce-wise net income in different seasons 

Seasons ₹/household/annum Per cent 

Summer 

Honey 

Mahua flower 

Dhatura 

Areetha 

3024.43 

540.77 

1861.11 

203.36 

412.09 

100.00 

17.88 

61.77 

6.72 

13.63 

Rainy 

Dolma seed 

Ratanjot 

437.26 

233.84 

203.42 

100.00 

53.48 

46.52 

Winter  2306.12 100.00 
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Puwad 

Aonla 

Karanj 

Baheda 

640.54 

1056.07 

264.74 

344.77 

27.78 

45.79 

11.48 

14.95 

 

Marketing of NTFPs by Tribal Households 

Various agencies like collectors, village traders, Co-operative agents, wholesaler, etc. 

were engaged in the movement of various NTFPs from producer to consumer. The following two 

channels were identified for marketing of NTFPs in study area. 

Channel I: Tribe seller’s → Village traders→ Regulated Market (Laghu Van Upaj Mandi)  

Channel II: Tribe seller’s → Large Sized Aadivasi Multipurpose Co-operative Society 

(LAMPS) 

Village Traders 

The marketing of NTFPs by private village traders have been in existence since a long 

time. The village traders purchased the products from tribal people and sold the same either in 

Regulated Market, Udaipur or in other markets. Average price offered by village traders to tribal 

households is presented in Table 11. 

Regulated Market  

Rajasthan State’s first specific market yard for minor forest products were established in 

year 2014 at Udaipur in Rajasthan. The market has been established for purpose of providing 

remunerative price of forest products to both producers and consumers. Average price received 

by wholesalers in regulated market is presented in Table 11. 

LAMPS  

The LAMPS procured forest products from tribal masses, through its procurement 

branches and sold same to wholesalers, retailers and consumers through its retail outlets located 

at head office, Udaipur. Minimum Support Price (MSP) of NTFPs fixed by LAMPS, Udaipur is 

presented in Table 11.  

 

 

Table 11 Average price offered by village traders, wholesalers and LAMPS 
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NTFPs Average price (₹/ kg)  

Village traders Wholesalers LAMPS 

Mahua  14.54 16.20 20 

Areetha  2.65 10.90 8 

Mahua seed 13.54 22.20 22 

Ratanjot 10.81 17.40 15 

Puwad 24.28 41.10 43 

Aonla 16.78 40.00 38 

Karanj 13.64 23.85 21 

Honey 85.08 - 140 

Baheda 1.57 - 3 

    

Agencies involved in buying and selling of NTFPs 

It can be observed from Table 12 that the majority of tribal households (67.50%) sold 

their NTFPs to village traders either in same village or nearby villages in local market followed 

by LAMPS (32.50%). Thus it was found that most of the tribal household sold their forest 

products to village traders due to regular and timely payment of products done by village traders 

whereas payment was delayed by LAMPS. 

Table 12 Agencies involved in selling of NTFPs 

Agencies to whom NTFPs sold at village No. of households  Per cent 

Village traders 81 67.50 

LAMPS 39 32.50 

Regulated Market 0.0 0.00 
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Total 120 100 

 

CONCLUSIONS  

Non timber forest produces play an important role in the livelihood of tribal community 

in Udaipur district. Non timber forest produces was the third major contributor to total 

employment and fourth contributor to total income among all the activities. The income obtained 

from non-timber forest produces was not sufficient to meet even their subsistence requirement of 

food. It was concluded that approximately two-third tribal households sold their NTFPs to 

village traders. No tribal household was selling their forest products in regulated market. Even 

though average prices offered in regulated market for forest products was fairly higher than 

prices offered by village traders in local market. 
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( Punica granatum L.) Orchards 
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A field experiment was conducted on “Effect of Integrated Nutrient Management on 

Disease Resistance of Pomegranate ( Punica granatum L.) Orchards” during 2017-18 and 

2018-19 at College of Agriculture, Golegaon, VNMKV, Parbhani. The experiment was laid 

out in randomized block design with eight treatments and three replications. Pooled data of 

both the years of study showed that the number of infected leaves per tree (5.25), percent 

infected leaves per tree (10.50 %) , percent leaf area infected (2.32 %) number of infected 

fruits per tree (6.38) , percent infected fruits per tree (10.50 %), number of lesion per fruit 

(1.72) number of twigs infected per tree (1.70) and percent infected twig per tree (33.98 %)  

were reduced significantly  with the application of treatment  INM (FYM + Solubilizers + 

RDF) + Umber (Ficus racemosa)  Rhizosphere hybridized soil (T7) . Disease incidence of 

pomegranate viz., leaf, fruit and twig was reduced 52, 51 and 66 percent, respectively over 

control. The disease severity was also reduced with values 3.50, 10.63 and 11.33 per cent 

leaf, fruit and twig of pomegranate tree, respectively due to application of same treatment. 

 Key words: INM, disease resistance, severity, pomegranate, Ficus racemosa ) 

  

Introduction 

Pomegranate (Punica granatum L.) belongs to family Punicaceae and is native to Iran but 

extensively cultivated in Mediterranean region especially in Spain, Morocco, Egypt and 

Afghanistan. It is also grown in Burma, China, Japan, USA, Russia, Bulgaria and Southern Italy. 

In India it is cultivated over an area of 130.77 thousand hectare with a production of 1345.72 

thousand MT (NHB, 2014). Amongst different states growing pomegranate, Maharashtra is the 

largest producer with a total area of 90 thousand hectare and production of 945 thousand MT 

followed by Karnataka, Andhra Pradesh, Gujarat and Rajasthan. 

mailto:bhagyabr123@yahoo.co.in
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Pomegranate is affected by various diseases caused by fungi, bacteria and nematodes. 

Among them bacterial blight of pomegranate caused by Xanthomonas axonopodis pv. Punicae 

assumed epidemic form occurs in all pomegranate growing states resulting in abandoning of crop 

by the farmers. 

 Maharashtra is the leading state in area and production of pomegranate. However, in the 

recent past pomegranate cultivation in Maharashtra has been threatened due to incidence of 

bacterial blight (oily spot) disease (Xanthomonas axonopodis pv. punicae). The disease has been 

resulted in enormous losses to pomegranate orchards, as it renders fruits unfit for consumption 

and market. The disease has spread like wildfire in the pomegranate plantation in the 

Maharashtra. Hence, it is the demand of the time to search for suitable and effective control 

measures against the disease. 

Materials and Methods 

The present investigation was carried out during the year 2017-18 and 2018-19 on the 

research farm of College of Agriculture, Golegaon, Vasantrao Naik Marathwada Krushi 

Vidyapeeth, Parbhani with seven treatments and four replications.  

Sampling methodology for leaves is as 3 to 5 twigs / branch were selected from all 4 

sides of a tree and at least 10 leaves on each twig were observed for disease. For fruits, At least 

10 fruits were selected each from all 4 sides of a tree and disease severity was observed and for 

twig, 3-5 twigs/branch were selected and at least 4 branches from all 4 sides of a tree were 

selected for recording observation of disease severity. The per cent disease severity was 

calculated by recording observations of the area or a volume of a plant tissue diseased. 

The severity of disease was recorded by adopting disease scale. This disease scale was 

given by National Research Centre on Pomegranate, Solapur in Network Project on Mitigating 

Bacterial Blight Disease of Pomegranate in Maharashtra, Karnataka and Andhra Pradesh during 

the year 2008-09. 

Results and Discussion 

Leaf disease incidence of pomegranate  

Pooled data (Table 1) of both the years showed that the number of infected leaves per tree 

(5.25), percent infected leaves per tree (10.50 %) and percent leaf area infected (2.32 %) were 

reduced significantly  with the application of treatment T7 (INM (FYM + Solubilizers + RDF) + 
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Umber (Ficus racemosa)  Rhizosphere hybridized soil) over control and followed by treatments 

T6 (INM (FYM + solubilizers + RDF) + Antibiotics) and T5 (Antibiotics i.e. Streptocycline  + 

RDF) which recorded 6.00 and 6.50 number of infected leaves per tree, 12.00 and 13.00 percent 

infected leaves per tree and 2.51ane 2.63 percent leaf area infected, respectively. 

Fruit disease incidence of pomegranate 

Pooled data (Table 2)  of both the years indicated that number of infected fruits per tree, 

percent infected fruits per tree and number of lesion per fruit were found to be the lowest in 

treatment T7 (INM (FYM + Solubilizers + RDF) + Umber (Ficus racemosa)  Rhizosphere 

hybridized soil) with values 6.38, 10.50 % and 1.75, respectively. While, treatments T6 (INM 

(FYM + solubilizers + RDF) + Antibiotics) and T5 (Antibiotics ( Streptocycline ) + RDF) were 

recorded 7.25 and 8.50 number of infected fruits per tree, 36.25 and 42.50 % infected fruits per 

tree and 2.50 and 3.00 number of lesion per fruit, respectively. However, the highest were found 

with treatment T1 (absolute control). 

Twig disease incidence of pomegranate 

Pooled data (Table 3) of both the years signified that the number of twigs infected per 

tree and percent infected twig per tree were found to be least (1.70 and 33.98 %) in treatment T7 

(INM (FYM + Solubilizers + RDF) + Umber (Ficus racemosa)  Rhizosphere hybridized soil). 

While, treatment T6 (INM (FYM + solubilizers + RDF) + Antibiotics) was noted 2.65 number of 

twig infected per tree and 53.03 percent infected twigs per tree. Whereas, treatment T5 

(Antibiotics   (Streptocycline) + RDF) was recorded 2.82 and 56.33% number of infected twigs 

per tree and percent infected twigs per tree, respectively. 

Disease severity of pomegranate tree 

             Pooled data (Table 4) of both the years showed that among all the treatments, application 

of treatment T7 (INM (FYM + Solubilizers + RDF) + Umber (Ficus racemosa)  Rhizosphere 

hybridized soil) resulted in least disease severity with 3.50, 10.63 and 11.33 per cent leaf, fruit 

and twig of pomegranate tree, respectively. Treatment T7 was followed by treatment T6 (INM 

(FYM + solubilizers + RDF) + Antibiotics) with values 4.00, 12.08 and 17.68 % and treatment 

T5 (Antibiotics (Streptocycline) + RDF) with values 4.33, 14.17 and 18.78 % leaf, fruit and twig 

disease severity of pomegranate tree, respectively.  
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           Disease resistance on leaf viz; number of infected leaves per tree, per cent leaves infected, 

per cent leaf area affected, fruit viz; number of lesion per fruit and per cent fruit infection, twig 

viz; number of twigs infected per plant, and disease severity of leaf, fruit and twig reduced by 

application of treatment T7 (INM (Compost + Solubilizers + RDF) + Umber Rhizosphere 

hybridized soil) might be due to many beneficial microorganisms produce metabolites /enzymes 

in the rhizosphere of the plant which are translocated to the plant system and impart systemic 

resistance to plant, thus reducing losses due to aerial pathogens. These results are collaborated 

with the results of  Marathe  et. al, (2017) reported that Organic manuring with neem recorded 

the lowest disease index (5.84) on plants. Earlier, Yenjerappa et. al, (2010) reported that 

application of bio-controls i.e. Bacillus subtilis and Pseudomonas fluorescens exhibited 

significantly against the growth of pathogens in pomegranate. Similar result also found by Magd 

El-Morsi (2014) in pomegranate. On the other hand, Patel et. al, (2015) found that the ethanol 

extracts of Azadirachtaindica (Neem) and bio control agent T.viride showed significant 

inhibitory effect in pomegranate. 

Conclusion 

         Disease incidence of pomegranate viz., leaf, fruit and twig was reduced 52, 51 and 66 

percent, respectively due to application of FYM + solubilizers +RDF along with umber (Ficus 

racemosa)  rhizosphere hybridised soil over control. 
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Table 1: Effect of Integrated Nutrient Management on leaf disease incidence of pomegranate at harvesting. 

 

Treatments No. of infected leaves per tree Percent infected leaves 

per tree 

Percent leaf area infected 

2017 2018 Pooled 2017 2018 Pooled 2017 2018 Pooled 

T1:    Absolute Control 12.25 10.00 11.13 24.50 20.00 22.25 6.64 6.14 6.39 

T2:    Farmer’s practices (1/2 RDF) 10.75 8.50 9.63 21.50 17.00 19.25 5.58 5.08 5.33 

T3:      RDF(625:250:250 g  N, P2O5, K2O tree-1) 10.25 8.00 9.13 20.50 16.00 18.25 4.61 4.14 4.37 

T4:   INM (FYM + Solubilizers  + RDF) 8.50 6.75 7.63 17.00 13.50 15.25 2.98 2.92 2.95 

T5:   Antibiotics ( Streptocycline ) + RDF  7.50 5.50 6.50 15.00 11.00 13.00 2.68 2.58 2.63 

T6:    T4 + Antibiotics 7.00 5.00 6.00 14.00 10.00 12.00 2.53 2.48 2.51 

T7:    T4 + Umber (Ficus racemosa)   

          Rhizosphere hybridised soil 
6.25 4.25 5.25 12.50 8.50 10.50 2.35 2.29 2.32 

S.Em.± 0.30 0.25 0.20 0.60 0.51 0.39 0.19 0.16 0.12 

CD at 5% 0.90 0.75 0.57 1.80 1.51 1.13 0.56 0.47 0.35 

CV % 6.77 7.41 7.07 6.77 7.41 7.07 9.58 8.71 9.19 
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     Table 2 : Effect of Integrated Nutrient Management on fruit disease incidence of pomegranate at harvesting. 

 

Treatments No. of infected fruits per 

tree 

Percent infected fruits 

per tree 

No. of lesion per fruit 

2017 2018 Pooled 2017 2018 Pooled 2017 2018 Pooled 

T1:    Absolute Control 16.75 14.75 15.75 83.75 73.75 78.75 6.00 5.00 5.50 

T2:    Farmer’s practices (1/2 RDF) 14.00 11.50 12.75 70.00 57.50 63.75 4.00 4.00 4.00 

T3:      RDF(625:250:250 g  N, P2O5, K2O tree-1) 12.75 10.50 11.63 63.75 52.50 58.13 3.75 3.00 3.38 

T4:   INM (FYM + Solubilizers  + RDF) 11.25 8.75 10.00 56.25 43.75 50.00 3.50 3.00 3.25 

T5:   Antibiotics ( Streptocycline ) + RDF  9.50 7.50 8.50 47.50 37.50 42.50 3.25 2.75 3.00 

T6:    T4 + Antibiotics 8.25 6.25 7.25 41.25 31.25 36.25 3.00 2.00 2.50 

T7:    T4 + Umber (Ficus racemosa)  Rhizosphere  

           hybridised soil 
7.50 5.25 6.38 37.50 26.25 31.88 2.25 1.25 1.75 

S.Em.± 0.48 0.36 0.30 2.41 1.82 1.51 0.17 0.14 0.19 

CD at 5% 1.43 1.08 0.87 7.16 5.42 4.34 0.50 0.43 0.65 

CV % 8.43 7.91 8.28 8.43 7.91 8.28 9.06 9.62 9.34 
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Table 3 : Effect of Integrated Nutrient Management on twig disease incidence of       

                 pomegranate tree at harvesting. 

  

Treatments No. of infected twigs 

per tree 

Percent infected twigs 

per tree 

2017 2018 Pooled 2017 2018 Pooled 

T1:    Absolute Control 5.04 4.96 5.00 100.75 99.10 99.93 

T2:    Farmer’s practices (1/2 RDF) 4.34 4.14 4.24 86.85 82.70 84.78 

T3:      RDF(625:250:250 g  N, P2O5, K2O tree-1) 4.00 3.96 3.98 80.00 79.20 79.60 

T4:   INM (FYM + Solubilizers  + RDF) 3.06 3.01 3.04 61.20 60.20 60.70 

T5:   Antibiotics ( Streptocycline ) + RDF  2.84 2.80 2.82 56.70 55.95 56.33 

T6:    T4 + Antibiotics 2.70 2.61 2.65 53.95 52.10 53.03 

T7:    T4 + Umber (Ficus racemosa)   

         Rhizosphere hybridised soil 
1.83 1.57 1.70 36.55 31.40 33.98 

S.Em.± 0.13 0.16 0.10 2.50 3.19 2.03 

CD at 5% 0.37 0.47 0.29 7.43 9.48 5.82 

CV % 7.35 9.70 8.57 7.35 9.70 8.57 
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Table 4 : Effect of Integrated Nutrient Management on disease severity of pomegranate  tree at harvesting. 

 

Treatments Disease Severity (%) 

Leaf Fruit Twig 

2017 2018 Pooled 2017 2018 Pooled 2017 2018 Pooled 

T1:    Absolute Control 8.17 6.67 7.42 27.92 24.58 26.25 33.58 33.03 33.31 

T2:    Farmer’s practices (1/2 RDF) 7.17 5.67 6.42 23.33 19.17 21.25 28.95 27.57 28.26 

T3:      RDF(625:250:250 g  N, P2O5, K2O tree-1) 6.83 5.33 6.08 21.25 17.50 19.38 26.67 26.40 26.53 

T4:   INM (FYM + Solubilizers  + RDF) 5.67 4.50 5.08 18.75 14.58 16.67 20.40 20.07 20.23 

T5:   Antibiotics ( Streptocycline ) + RDF  5.00 3.67 4.33 15.83 12.50 14.17 18.90 18.65 18.78 

T6:    T4 + Antibiotics 4.67 3.33 4.00 13.75 10.42 12.08 17.98 17.37 17.68 

T7:    T4 + Umber (Ficus racemosa)   

         Rhizosphere hybridised soil 
4.17 2.83 3.50 12.50 8.75 10.63 12.18 10.47 11.33 

S.Em.± 0.20 0.17 0.13 0.80 0.61 0.50 0.83 1.06 0.68 

CD at 5% 0.60 0.50 0.38 2.39 1.81 1.45 2.48 3.16 1.94 

CV % 6.77 7.41 7.07 8.43 7.91 8.28 7.35 9.70 8.57 
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STRATEGIES FOR MITIGATING THE ADVERSE IMPACT OF COVID 19 ON 

RURAL AGRICULTURE 

H. D. Gami, Y. D. Pawar and K. R. Domadiya  

College of Horticulture, S. D. Agricultural University, Jagudan  

Dist. Mehsana, Gujarat- 384 460 

Email : harshgami1998@gmail.com 

In spite of all these measures and in view of continuing restrictions on movements 

of people and vehicular traffic, concerns have been raised regarding negative 

implications of COVID19 pandemic on the farm economy. This is the peak of rabi season 

crops are at harvestable stage or almost reaching maturity in India. This is also the time 

when the farm harvests reach the mandis (market yards) for assured procurement 

operations by designated government agencies. Moreover, any severe disruption to the 

supply of perishable fruits and vegetables, dairy products, fish, etc. having mobilized to 

meet the increasing demand from a bulging middle class as well as urban and rural 

consumers, may create irreparable damage to all actors in the supply chain. The 

migration of workers from few parts to their native places has also triggered panic 

buttons, as they are crucial for both harvesting operations and post-harvest handling of 

produce in storage and marketing centres. So, there is need to amend new practices for 

mitigating adverse impact of pandemic on rural agriculture. The rural farmers need to be 

starting input preparation at farm level to fulfil requirement of nutrient and plant 

protection measures; it also helps to reduce cost of cultivation. Reform the marketing 

strategies towards, farm to consumer, home delivery, bulk selling, FPCs outlet, small scale 

value addition etc. helps to getting good market prices during such vulnerable condition. In 

future, post-harvest technology, development of FPC/ SHGs will be the assured sector to 

run agricultural supply chains and ensuring farmer’s ease is imperative for the smooth 

functioning of the backbone of our economy. 

Keywords: Agriculture, COVID-19, Lockdown, Mitigating, Rural communities. 
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INTRODUCTION 

India is predominantly a rural economy. Rural economy constitutes 46 percent of the 

national income. In rural communities, the individuals are primarily involved in the agricultural 

sector and farming practices to meet their livelihoods requirements. It is estimated that despite 

the expansion of urbanization and industrialization, more than half of the population is projected 

to be rural by 2050. Therefore, the growth and development of rural economy and population are 

regarded as major aspects to promote the overall growth and inclusive development of the 

country. Traditionally, agriculture is regarded as the prime sector of the rural economy and rural 

employment. As per the 2011 census, 68.8 percent of the country’s population and 72.4 percent 

of the workforce is residing in rural areas.  
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While lauding the efforts of the people of India in observing the nationwide lockdown, 

the Union Home Ministry on May 1, Friday extended the countrywide lockdown for a further 

period of two weeks with effect from May 4 to contain the Covid-19 outbreak. The Prime 

Minister assured the country that there are ample reserves of medicines, food and other essential 

goods and that one of India’s primary economic sector which is agriculture, will receive all aid in 

these times of challenges.   

The lockdown has coincided with the time of harvesting of Rabi crops and has hit 

farmers and agriculturalists both directly and indirectly. Problems in timely getting of 

agricultural input affect the productivity level of current season crops. Making the food grains, 

fruits and vegetables and other essential items available to consumers, both in rural and urban 

areas, is the most critical challenge for Government machinery during the lockdown period. 

Most of the horticultural crops are high perishable in nature and it would cause higher post-

harvest losses due to unavailability of marketing channel and transportation facility. The 

pandemic is impacting global as well as domestic food systems, disrupting regional agricultural 

value chains, and posing risks to household food security. The further extension of this lockdown 

would have adversely impacted this harvesting season so there is need to hamper the adverse 

impact of lockdown on rural agriculture by some low cost initiatives which will helpful for 

improving economy of rural farmers.  

 

STRATEGIES FOR MITIGATION 

1. On farm input production by farmers: 
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Prices of crucial inputs including fungicides, insecticides, herbicides, fertilizers, and 

improved seeds increased due to shortages. Since supply chain is greatly disturbed, the 

farmers are advised to keep their own seeds of crops like seasonal vegetables, cereals and 

pulses for next season. State Agriculture Universities and crop institute should ensure timely 

provision for supply of seed of latest varieties. Transfer of technologies through e-extension 

tools, social media apps, digital media etc. for timely guidance and management of summer 

season operations in crops. There is time for preparation of inputs at home by the farmers to 

fulfil the requirement of nutrient, plant protection measures and also for stress management. 

i. For nutrient management 

Increasing the inputs of nutrients has played a major role in increasing the supply of food to a 

continually growing world population. During lockdown period, more emphasis is needed to be 

given on on-farm management to reduce chain on agricultural chain. In this on farm management 

nutrient management is looked after by crop rotation, multiple cropping, mixed cropping, 

incorporation of legumes as intercrops, crop residue management and by use of on-farm made 

compost. More extensive production systems typified by ‘organic farming’ may prove to be 

sustainable. 

 Preparation of Beejamruta: Put 5 kg fresh cow dung in a cloth bag and suspend in a 

container filled with water to extract the soluble ingredients of dung. Suspend 50 g lime 

in 1 lit water separately. After 12 – 16 hours squeeze the bag to collect extract and add 5 

lit cow urine, 50 gm virgin forest soil, lime water and 20 lit water. Incubate for 8-12 

hours. Filter the contents. The filtrate is used for seed or seedling treatment.  

 Preparation of Sanjivak: Mix 100 kg cow dung, 100 lit cow urine and 500 gm jaggary 

in 300 lit of water in a 500-lit closed drum. Ferment for 10 days. Dilute with 20 times 

water and sprinkle in one acre either as soil spray or along with irrigation water. 

 Preparation of Jivamrut: Mix cow dung 10 kg, cow urine 10 lit, Jaggary 2 kg, any 

pulse grain flour 2 kg and Live forest soil 1 kg in 200 lit water. Ferment for 5 to 7 days. 

Stir the solution regularly three times a day. Use in one acre with irrigation water. It 
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increases the microbial count, Earthworm count & friendly bacteria in the soil and 

Suitable for all crops and increases the yield. 

 Preparation of Amritpani: Mix 10 kg cow dung with 500 gm honey and mix 

thoroughly to form a creamy paste. Add 250 gm of cow desi ghee and mix at high speed. 

Dilute with 200 lit water. Sprinkle this suspension in one acre over soil or with irrigation 

water. After 30 days apply second dose in between the row of plants or through irrigation 

water. 

 Preparation of Panchgavya: Mix fresh cow dung 5 kg, cow urine 3 lit, cow milk 2 lit, 

curd 2 lit, cow butter oil 1 kg and ferment for 7 days with twice stirring per day. Dilute 3 

lit of Panchgavya in 100 lit water and spray over soil. 20 lit panchgavya is needed per 

acre for soil application along with irrigation water. Bio-chemical properties of 

panchagavya revealed that it possesses almost all the major nutrients like N, P, K and 

micro nutrients essential for plant and growth hormones like IAA and GA required for 

crop growth. 

 Preparation of Enriched Panchgavya (or Dashagavya):Ingredients - cow dung 5 kg, 

cow urine 3 lit, cow milk 2 lit, curd 2 lit, cow deshi ghee 1 kg, sugarcane juice 3 lit, 

tender coconut water 3 lit, banana paste of 12 fruits and toddy or grape juice 2 lit. Mix 

cow dung and ghee in a container and ferment for 3 days with intermittent stirring. Add 

rest of the ingredients on the fourth day and ferment for 15 days with stirring twice daily. 

The formulation will be ready in 18 days. Sugarcane juice can be replaced with 500 g 

jaggery in 3 lits water. In case of non-availability of toddy or grape juice 100g yeast 

powder mixed with 100 g jaggery and 2 lit of warm water can also be used. For foliar 

spray 3-4 lit panchgavya is diluted with 100lit water. For soil application 50 lit 

panchagavya is sufficient for one ha. It can also be used for seed treatment. 

 Wood ash is also an option in absent of micro-nutrient. It contains significant amounts of 

potassium and calcium, while providing smaller amounts of phosphorous and magnesium 

and micro-nutrients like zinc and copper.  
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ii. For disease and pest management 

 Plant protection is achieved by habitat management, multiple cropping, cropping 

combinations, crop rotations, release of pest predators and parasitoids and use of 

botanical and bio-pesticides. 

 With the application of wood ash on plants, sprinkle ash around the base of plants to 

discourage surface feeding pests. 

Botanical pesticides 

 Many plants are known to have pesticidal properties and the extract of such plants or 

its refined forms can be used in the management of pests. Among various plants 

identified for the purpose, neem has been found to be most effective. 

 Neem (Azadirachta indica): Neem has been found to be effective in the management 

of approximately 200 insects, pests and nematodes. Neem is very effective against 

grasshoppers, leaf hoppers, plant hoppers, aphids, jassids, and moth caterpillars. 

Neem extracts, are also very effective against beetle larvae, butterfly, moth and 

caterpillars such as Mexican bean beetle, Colorado potato beetle and diamondback 

moth. Neem is very effective against grasshoppers, leaf minor and leaf hoppers such 

as variegated grasshoppers, green rice leaf hopper and cotton jassids. Neem is fairly 

good in managing beetles, aphids and white flies, mealy bug, scale insects, adult bugs, 

fruit maggots and spider mites. 

Some other disease and pest control formulations 

 Farmers can try innovative formulations which are effectively used for control of 

various pests, as they can be prepared on their own farm without the need of any 

purchases. Some of the popular formulations are listed below: 

 Cow urine – Cow urine diluted with water in ratio of 1: 20 and used as foliar spray is 

not only effective in the management of pathogens & insects, but also acts as effective 

growth promoter for the crop. 
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 Fermented buttermilk/ curd water – In some parts of central India fermented curd 

water (butter milk or Chaach) is also being used for the management of white fly, 

jassids aphids etc. and for effective management of diseases also. Sour buttermilk is 

easily available in rural villages. 

 Dashparni extract – Crush neem leaves 5 kg, Vitex negundo leaves 2 kg, 

Aristolochia leaves 2 kg, papaya (Carica Papaya) 2 kg, Tinospora cordifolia (Karanja) 

leaves 2 kg, Ricinus communis (Castor) leaves 2 kg, Nerium indicum 2 kg, Calotropis 

procera leaves 2 kg, Green chilly paste 2 kg, Garlic paste 250 gm, Cow dung 3 kg and 

Cow Urine 5 lit in 200 lit water ferment for one month. Shake regularly three times a 

day. Extract after crushing and filtering. The extract can be stored up to 6 months and 

is sufficient for one acre. 

 Neem-Cow urine extract - Crush 5 kg neem leaves in water, add 5lit cow urine and 2 

kg cow dung, ferment for 24 hrs with intermittent stirring, filter squeeze the extract 

and dilute to 100 lit, use as foliar spray over one acre. Useful against sucking pests 

and mealy bugs. 

 Mixed leaves extract - Crush 3 kg neem leaves in 10 lit cow urine. Crush 2 kg 

custard apple leaf, 2 kg papaya leaf, 2kg pomegranate leaves, 2 kg guava leaves in 

water. Mix the two and boil 5 times at some interval till it becomes half. Keep for 24 

hrs, then filter squeeze the extract. This can be stored in bottles for 6 months. Dilute 

2-2.5 lit of this extract to 100 lit for 1 acre. Useful against sucking pests, pod/fruit 

borers. 

 Chilli-garlic extract - Crush 1 kg Ipomea (besharam) leaves, 500 gm hot chilli, 500 

gm garlic and 5 kg neem leaves in 10 lit cow urine. Boil the suspension 5 times till it 

becomes half. Filter squeeze the extract. Store in glass or plastic bottles. 2-3 lit extract 

diluted to 100 lit is used for one acre. Useful against leaf roller, stem/fruit/pod borer 

and for management of diseases also. 

iii. For abiotic stress management           
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         Abiotic stress management is one of the most important challenges facing agriculture. 

Abiotic stresses include potentially adverse effects of Salinity, Drought, Flooding, Metal 

toxicity, Nutrient deficiency, High temperature and Low temperature. 

 To save the summer season crops from high temperature, use straws of kharif / rabi 

season crops as an organic mulch. 

 Cultivation of trap crops and green manuring crops in alternate rows to reduce incidence 

of pest, nematode in vegetables and from heat waves also. 

 In less rainfall areas farmers can delay the harvesting of onion and potato under scarcity 

of diggers and labours to avoid complete loss. 

 Use resistant varieties to abiotic stress. 

 Overhead irrigation to avoid sunburn damage in field crops. 

 In fruit crops, use newspaper as a fruit cover bag during summer for reducing the 

sunscald losses.  

 Split application of N and K fertilizers and excess application of N was recommended. 

2. Marketing strategies 

 Transport of vegetables and food products is not restricted as per Govt Orders. Please 

contact District Administration for necessary support and permits. Farmers Organizations 

may help in aggregation of produce and marketing. 

 Among the vegetable crops, Cauliflower, Cabbage, beans and other cucurbits, green 

coriander, spinach etc. are in harvesting/picking stage and suppling to market with the 

help of FPO/FPC and SHGs as per the demands by maintaining social distancing. 

 Transportation of vegetables, fruits, milk, eggs, poultry feed, cattle feed, storage are 

exempted during lockdown period. 

 In Maharashtra, during lockdown period many SHGs earned around Rs. 10- 20 lakh by 

selling of local breed of hen which has good demand in rural areas. 

Other marketing strategies initiated by farmers during lockdown period are as follows: 

i. Bulk selling of vegetables to donors:  
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 During lockdown period, there are crises of vegetable in many villages and societies. 

Donors from various agencies and private organization donating and supplying the 

required fresh vegetables to needy people on daily basis.   

 Through group approach, farmers need to supply vegetables in bulk to the donor parties 

and get good market prices during lockdown.   

ii. Farm to consumer: 

 FPC/ SHGs of farmers in villages collectively selling the fresh and perishable farm 

produces like vegetables and fruits (water melon, muskmelon, grapes, tomato, etc.)and 

cereals in the morning hours to the consumers on one of the farmer field with maintaining 

social distancing.   

 It benefitted by assured selling of produce and farmers are getting good prices on farm 

itself. Saving transportation cost and packing also.  

 Due to closing of marketing channels, most group of farmers selling their vegetable 

produce by this strategy for getting good prices.  

iii. Selling of organic produces through outlet and home delivery by FPCs: 

 The member farmers of FPC sold their organic produces daily through their organic 

outlets. 

 FPCs giving home delivery of organic fruits and vegetables, cereals etc. to 

consumers as per the order and advance booking. 

 They are managing home delivery channel by social media apps, telephone etc. 

3. Initiatives for post-harvest technologies: 

 Food processing industries should increase their processing in order to tackle any future 

food shortage and prevent wastage of perishable items. 

 Follow shade drying of leafy vegetables and spices. 

 On-farm sun drying of chilies, turmeric, cumin, coriander and other leafy vegetables 

should be preferred for enhancing their shelf life. 

 If harvested and boiled turmeric crop was put for sun drying should be collected and 

covered by plastic paper. Protect the turmeric crop from unseasonal rains. 

 Harvested onion and potato can be stored in open sheds or by constructing on farm 

temporary bamboo structures. 
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 Potato growers finding difficulty in selling should shade dry their potatoes and store them 

in nearby cold storage in consultation with line department. 

 Tomato growers who are finding difficulty in selling are advised either to store them in 

zero energy cool chambers or prepare tomato puree/ sauce. 

 Lower market prices and issues in transportation in banana turned many farmers towards 

preparation of value added products like wafers. 

 

 

 

FUTURE PROSPECTS 

1. Primarily we all agricultural sector peoples have needed to be ready with contingency 

plan in future to fight against uncertain threats like COVID 19. 

2. This type of threats proven the theory of “Back to The Villages”, because rural areas are 

fulfilled with natural resources and there is a huge scope for sectors like processing, agro 

based industries etc. which ultimately creates job opportunity in villages. 

3. Govt. need to prepare policy and implement for initiation of agriculture/ horticulture 

based processing industries along with marketing channel in rural areas. 

4. Farmer community will escape the huge cost of cultivation by on-farm input preparation 

by utilizing natural resources at home.  

5. Low cost initiatives for value addition, marketing and production technology will be 

helpful for small and marginal farmers. 

6. Use of local, healthy seed by farmers will be strengthen during such condition in many 

crops like, pulses, cereals, some vegetables etc. 

7. Allowing critical agricultural activity, filling in gaps in agricultural supply chains and 

ensuring farmer’s ease is imperative for the smooth functioning of the backbone of our 

economy. 

8. In future group farming, FPC, SHGs will be emerged as a policy maker, dominant 

remunerative system in agriculture. 
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Country has witnessed a tremendous increase in area, production and productivity during last few 

decades. But still we are lagging behind the actual requirement. Although more than 70 types of vegetables 

are grown in our country, higher emphasis is given to major growing vegetables. Besides, a large number of 

minor vegetables are also grown in different parts of the country and they possess high export potential and 

could fetch very high price in many overseas markets. India is second largest vegetable producer in the world 

but huge gap between the production share and in productivity level. The economic degradation of vegetable 

growers mainly due to higher post-harvest losses, low awareness for residue free production, market glut, low 

share of hybrid seeds, climatic uncertainty, viral problems in major vegetables etc. There are certain paths 

which will give economic assurity to veggie farmers viz., use of hybrid seeds, e-marketing, selling by farm to 

door, hi-tech technologies like hydroponics and aeroponics, residue free and export oriented produce, value 

addition etc. India has great scope to improving the national productivity at least to the world average and 

avoiding post-harvest losses. That would require proper production and post-production management, 

without putting extra pressure on cultivated land which is limited and shrinking day-by-day. 

Keywords: Issues, Status, Strategies, Vegetable.  

 

INTRODUCTION 

Vegetables are the vital sources of minerals, vitamins and dietary fibres and play an important role in 

supplying nutrition to human health. Vegetables require comparatively lesser quantities of agro-inputs to grow. 

Vegetables are rich source of vitamins, minerals and plant fibres which provide food and nutritional security. These 

also generate high income and employment, particularly for small farmers. Vegetables being a rich and cheap source 

of vitamins and minerals, occupy an important place in the food basket of Indian consumers, a majority of whom are 

vegetarian. This persistent vegetarianism coupled with rising per capita income is fueling a rapid growth in 

consumption of vegetables. Presently India is producing more than 70 types of vegetables which are capable of meet 

out the economic and nutritional requirement of the country. 

There has been a revolution in the production of vegetables in the country in the last four decades. 

CURRENT STATUS 
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1. Horticulture development had not been a priority until recent years in India. In the period 

1948-80, the main focus of the country was on cereals. During 1980-92 there was 

consolidation of institutional support and a planned process for the development of 

horticulture then started. It was later in the post-1993 period that a focused attention was 

given to horticulture development through an enhancement of plan allocation and 

knowledge based technology. 

2. Horticultural sector contributes 28% of Agriculture Gross Domestic Product and 54% of 

Agricultural Exports in India (2007-08) with the less than 10 per cent acreage. The sector 

is growing at an average growth rate of 3.6 % over the last decade. 

3. Vegetables are also an important constituent in horticulture sector which are mostly low 

gestation and high income generating crops.  

4. Vegetables occupied an area of 10.25 million ha during 2017-18 with a total production  

of 184.39 million tonnes having average productivity of 17.97 tonnes/ha. Vegetable 

production registered a quantum jump of 144 percent from 2000 to 2012. 

5. India is the second largest producer of fruits and vegetables in the world next only to 

China. 

6. The country’s annual requirement is 175.2 MTs vegetables and with the present count of 

population, the annual requirement of vegetables is higher than production.  

7. The vegetable production of our country was very low, less than 20 million tonnes during 1947 at the time 

of independence. The production of vegetable till 1961-65 was about 23.45 million tones, which increased 

to 28.36 million tonnes in 1967-71 and to 39.99 million tonnes in 1986. During 1991-1992, the total 

production was 58.54 million tonnes from 5.593 million ha of land with a productivity of 10.5 t/ha. During 

the year 2000-2001, the country has produced 93.92 million tones of vegetables from 6.25 million ha of 

land raising productivity level to 15.0 t/ha. Thus, in last decade country's vegetable production has 

increased more than 35 million tones and the gross vegetable productivity has increased by one and half 

times.  

8. Presently India's share is 13.6 per cent of total world production of vegetables and occupies second position 

next to China with a production of over 156.45 million tones. 

9. Increasing awareness about nutritional security among the masses has provided impetus to vegetable 

production.  

Comparative study v/s global competitors: 



529 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

It is very right that India is the second largest producer of vegetables after China but the gap 

between these two countries looks difficult to bridge. Following tables clearly shows our ranking 

in productivity levels which is a great concern. 

 

Table 1: India’s global ranking for area, production and productivity of vegetables (2017-

2018) 

Vegetable Area Production Productivity 

Brinjal 2 2 8 

Cabbage  2 2 8 

Cauliflower & 

Broccoli  

2 2 5 

Okra  1 1 4 

Onion  1 2 7 

Potato  2 2 4 

Tomato  2 2 11 

All vegetables  2 2  10 

   (Annon, 2018) 

Table 2: Comparative acerage (million hectare) of India with china and world over: 

With the passage of time 

Year China India World 

1970 2.90 3.49 22.63 

1980 3.93 4.35 25.7 

1990 7.73 4.79 31.76 

2000 18.11 5.47 46.7 

2002 19.66 5.76 48.4 

2006 21.72 6.33 51.98 

2010 23.46 7.26 55.6 
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2012 24.28 7.57 56.69 

2013 24.42 8.65 58.23 

              2014 24.91 8.51 61.22 

2016 23.55 8.20 57.00 

(Annon., 2018) 

Table3: Production (million tonnes) performance of India over china and world over in 

chronological order 

 Year China India World 

1970 42.02 25.99 250.97 

1980 56.56 35.98 325.63 

1990 128.55 48.94 466.67 

2000 356.08 72.28 777.28 

2002 410.03 69.18 837.49 

2006 459.26 81.88 932.04 

2010 540.03 100.41 1044.38 

2012 570.52 114.34 1113.77 

2013 583.32 121.02 1135.69 

2014 598.84 126.58 1169.45 

2016 543.16 119.91 1075.20 

(Annon., 2018) 

 

 

Table 4: Productivity (t/ha): Huge gap between No. 1 (China) and No.2 (India) 

Year China India World 

1970 14.51 7.45 11.09 

1980 14.39 8.27 12.67 

1990 16.63 10.21 14.69 

2000 19.66 13.22 16.65 

2002 20.84 12.00 17.31 

2006 21.13 12.92 17.93 
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2010 23.02 13.84 18.78 

2012 23.26 14.31 19.02 

2013 23.89 13.99 19.5 

2014 24.04 14.87 19.10 

2016 23.07 14.63 18.86 

(Annon., 2018) 

ISSUES IN VEGETABLE PRODUCTION 

1. The crying need of present era is to increase the production of nutritious food in a sustainable manner and 

enhance grower’s income to ensure household food and nutritional security in an eco-friendly manner. 

2. As per the National Family Health Survey there are over 53 per cent malnourished and under-weight 

children in below 4 year of age group. Further, problems of malnutrition and birth of underweight children 

are very acute. India is currently the home for about 40 per cent of the malnourished children in the world. 

3. Globalization has opened up a lot of opportunities (and challenges too) for enhancing India's global trade in 

vegetables. In view of stagnation in the productivity of rice and wheat, particularly in the Indo-Gangetic Plains, 

diversification towards vegetable production has been emphasized for enhancing income and employment 

opportunities in the country, particularly for the smallholders. 

4. The accumulation of rice and wheat stocks in India along with a distinct shift in the consumption patterns away 

from cereals has necessitated the shifting of focus towards the non-cereal crops, particularly vegetables. The 

emphasis on minimum support price has benefited rice and wheat at the expense of infrastructures like 

irrigation, electricity, etc. This needs a review of policies, which have led to the diversion of scarce resources in 

the form of subsidies for fertilizers, rural electricity, irrigation, credit and other agricultural inputs, away from 

the creation of productive assets.  

5. Diversification in agriculture requires development of rural infrastructure including transportation, roads, 

reliable power supply, micro-irrigation systems, agri-food processing facilities, quality testing laboratories, new 

market facilities, etc. and other institutional support. 

6. Vegetable diversification: type and production: 

However, the country has witnessed a tremendous increase in area, production and productivity during last 

few decades. But still we are lagging behind the actual requirement. 

Although more than 70 types of vegetables are grown in our country, higher emphasis is given to more 

popular vegetables like tomato, brinjal, chilli, cauliflower, cabbage, peas, potatoes, onions and few 

common cucurbits and leafy vegetables. Besides, a large number of minor vegetables are also grown in 
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different parts of the country. These minor vegetables possess high export potential and could fetch very 

high price in many overseas markets. These minor vegetables can grown for domestic and foreign markets. 

Viewing the significance (economic and nutritional) of these crops, it is right time to chalk out long-term 

strategies so that commercial cultivation of these minor vegetables could be popularized and also research 

be initiated on them. 

7. Improved and Hybrid Vegetables: 

Hybrid varieties play a vital role in increasing vegetable production due to their high yield potential, early 

maturing, superior quality and pest-resistance attributes. Presently hybrids are popular in some of the 

solanaceous, cole and cucurbitabeous crops in India. Though, the growers prefer F1 hybrids of vegetables 

of private sector either by choice or availability. Presently, Karnataka, Maharashtra, Gujarat, Andhra 

Pradesh, Uttar Pradesh and Madhya Pradesh are the leading producing states of hybrid tomatoes. However, 

it is estimated that presently only about 10 per cent of vegetable area is under hybrids, of which tomatoes 

cover 36 per cent, cabbage 30 per cent, brinjal 18 per cent, okra 7 per cent, melons and gourds 5 per cent 

each, cauliflower 2 per cent and chilli 1 per cent. Production of vegetables can be reached to a greater 

height like China by substantial increase in area under F1 hybrids. Therefore, a moreweightshould be given 

on hybrid technology. 

8. Availability of labour and role of family force: 

Day by day, availability of farm labour is shortening. Moreover, there is scarcity during peak operations 

period of crop. In such pressure time small and marginal farmers are not able pay the asked amount which 

in turn reflects in crop growth and yield. Under such circumstances role of family force especially women 

become crucial. Women should be educated about the importance of producing vegetables for improving 

their health and economic status. In Karnataka, the Department of Agriculture employs female Agriculture 

Officers in each Taluka under the Danish International Development Assistance (DANIDA) and Women 

Youth Training and Extension Programme (WYTEMP) to train rural women of small and marginal farms 

in cultivating crops with advanced technology. Similar schemes in other states can change the vegetable 

and seed production industry. 

9. Pace with the updation of technologies: 

In the wake of globalization of agriculture, nutritional quality of any vegetable or its product has a very 

crucial role in its sustainable production. Role of new technologies and their standardization and 

acceptability (regarding production, protection and post harvest management) is very important.  

Technologies regarding nutrient management (macro & micro) and micro-irrigation system have been key 

factors in several post independence agricultural revolutions (green, golden etc.) 

In the present time of biotechnology and nano-technology, development of trasgenic lines may cope-up 

with so many problems related to nutritional security, yield, plant protection and shelf life (flvr-savr in 
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tomato; freedom in squash etc.). Application of nano-technology alongwith horticulture science may also 

be helpful to the mankind in several ways. 

Therefore, there should be a policy on the development of transgenics using genes of insect; disease 

resistance and nutritional quality. Since Bt transgenic should be evaluated in multi-location trials, a clear-

cut policy should be formulated regarding the bio-safety measures and checking of possibility of gene 

piracy. 

10. Costs& benefits of cropping: 

During the past four decades, per unit cost of agro-inputs (viz. fertilizers, pesticides, labour wages and 

electricity charges, etc.) have increased manifold, making farm production less remunerative for farmers. 

The price level of the agricultural produce has not gone up in proportion to the input costs. This fact has left 

the farmers at large to rethink and redefine their priorities. Such a scenario will have a negative effect on 

the national food—security. 

11. Market oriented cropping: 

Farmers generally follow mono-cropping on their fields, keeping the market demand in view. But, many a 

times crop fails or provides low returns. Even if the yield is good, the market could exploit the situation by 

creating an artificial glut. In this context, vegetable farming has great potential in terms of available options 

(number of crops and season-wise availability) and demand for processing and export. 

12. Pesticide residue and organic vegetables: 

In contrast to the agronomic crops, most of the vegetables are perishable and prone to diseases and pests. 

Fungicides and pesticides used to control them exhibits residues for a long time and pollute environment 

also. Moreover, several vegetables are consumed raw in as salad which directly deposits these poisonous 

substances in body. At the same time awareness is increasing among consumers (domestic and foreign). 

The production of organic vegetables has now become a commercial venture outside India where 

organically produced vegetables are available in the market at a premium price. However, In India it is 

done only on small scale for domestic and export purposes.  

13. Producer’s Share:  

It is one of the major issue which affects vegetable production and its availability. Horticulture 

development is currently constrained by poor marketing arrangements. The gap between 

prices received by the farmers and those paid by urban consumers is large, reflecting 

inefficient marketing arrangements. Horticultural produce is typically collected from 

farmers by market agents, who sell it in organized markets established under the 

Agricultural Produce Marketing Acts. Unfortunately, these markets are controlled by a 

few traders and operate on a highly nontransparent basis. The net result is much lower 

realization of income by the farmer. 



534 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

The producer share in consumer rupee is highest in Punjab, Tamil Nadu and Manipur 

compared to Andhra Pradesh, West Bengal and Rajasthan. It varies from 46% to 74% in 

Andhra Pradesh, 26% to 60% in West Bengal, 33% to 60% in Rajasthan and 85% to 88% 

in Manipur. There is a dire need for developing farmers' markets on the lines of Tamil 

Nadu, Andhra Pradesh and Punjab throughout the country so that the farmers can get 

remunerative price for their produce and consumers can have benefit of fresh vegetables 

at reasonable price (Dastagiri et al., 2013). 

14. Processing and Losses: 

Unlike developed countries less than 2 per cent of our total fruits and vegetables go for 

processing. While in Brazil it is 70 per cent and in US 65 per cent. There is a huge loss in 

our production due to poor handling after harvesting. We can increase our per capita 

availability of vegetables without increasing the production but just by reducing the post 

harvest losses (Table 5-7). Looking to the size and population of our country, still we do 

not have sufficient infrastructure to tackle the produce.  

 

Table 5: Post-harvest losses in vegetables at grower, wholesaler and retailer levels 

 

Vegetable      Losses at different levels (%) 

Grower  

 

Wholesaler Retailers Total 

Tomato 15.16  - 8.03  23.19 

Potato  6.94 5.00 4.94 16.88 

Onion  5.95 3.50 4.32 13.77 

French bean  11.06 - 5.67 16.73 

Cauliflower  8.27 - 5.16 13.43 

Cabbage  5.33 - 3.32 8.65 
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Pea  10.06 - 6.31 16.37 

Chilli 9.89 - 6.86 16.75 

Radish  3.89 - 2.63 6.52 

Capsicum  4.59 - 5.84 10.43 

Okra  8.54 - 7.09 15.63 

Brinjal 11.00 - 5.81 16.81 

(Sharma and Singh, 2018). 

 

Table 6: Supply of vegetables in India 

 

Year Production  

(million tonnes)  

Post-harvest losses 

(per cent of production)  

Supply  

(million tonnes)  

 

1999-00 83.8 19 67.9 

2010-11  131.1  19  106.2 

2015-16  152.5  19  123.5 

(Kumar and Kumar, 2003) 

Table 7: Post-harvest losses in vegetable crops 

Vegetables Post-harvest loss (%) Problems 

Onion 6.0-40.0 Storage and transportation 

Potato 30.0-40.0 Harvesting and storage 

Garlic 0.9-2.7 Storage 

Tomato 6.7-33.5 Transportation and marketing 

Brinjal 3.7-13.4 Marketing 

Cabbage 3.0-13.4 Marketing 

Cauliflower 10.0-13.2 Transportation and marketing 
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Benas 7.5 - 

Smooth gourd 8.0-15.0 - 

Bottle gourd 7.0-10.0 Transportation and marketing 

Okra 5.0-10.0 Marketing 

Chilli 4.0-35.0 Farm and storage 

Beet root 10.0-15.0 Marketing 

Radish 3.0-5.0 Marketing 

Carrot 3.0-5.0 - 

Pointed gourd 19.8 Marketing and storage 

Garlic 0.9-2.7 Marketing and storage 

(Singh, 2003) 

Uneven productivity of different states & declining productivity: Among the various states 

of the country, there is immense difference in productivity level of vegetables. Some states 

are able to reach up to a height of 30 t/ha while others are not reaching to the figure of 10 

t/ha (Table 8). 

Table8: Uneven development of vegetable productivity across different states 

 

Vegetable productivity States 

25-30 t/ha Tamil Nadu 

20-25 t/ha Kerala, J&K, UP, Punjab 

15-20 t/ha Karnataka, West Bengal, HP, AP, Gujarat, Bihar, Delhi, Jharkhand 

10-15 t/ha Tripura, Odisha, Haryana, MP, Chhattisgarh, Maharashtra, 

Uttarakhand, Assam, Manipur,Goa 

Less than 10 t/ha Arunachal Pradesh, Meghalaya, Nagaland, Mizoram, Rajasthan, 

Sikkim 

(Annon.2013) 

FUTURE STRATEGIES 

India can become the highest producer of vegetables in the world by improving the national productivity at 

least to the world average and avoiding post-harvest losses. That would require proper production and post-
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production management, without putting extra pressure on cultivated land which is limited and shrinking day-by-

day. 

India’s tremendous vertical expansion or growth of vegetable production is credited to the improved 

production and management technologies. Till now country has managed to produce or fulfill its vegetable 

requirements. It can produce the required quantity of vegetables as it is endowed with diverse agro-climatic 

conditions. The only need is to provide a strong support of infrastructure and encouraging policy environment.  

Following may be the important considerations while framing the future strategies: 

 

1. Market intervention and producer’s share: 

To overcome the defects of regulated markets, direct marketing by farmers was 

experimented with Apni Mandis in Punjab and Haryana. In the meantime, private players 

such as Cargill India, Mahindra, ITC e-Choupal, Bharti etc., have emerged with 

sophisticated supply chain management systems and vertical co-ordination in India. The 

huge production base offers India immense opportunities for export. 

To improve the producers' share in consumer prices, following suggestion may be worthy: 

• Develop strong vegetable network at priority. 

• Provide a platform to sell vegetables through cooperative marketing 

• Curb malpractices. 

• Create healthy competition. 

• Establish processing units. 

• Vegetables like potatoes, with long storage-life may be supplied under cold chain facilities, so that 

farmers may sell their produce when the price is high. 

2. Chemical residue: 

Now-a-days concern about environmental safety on one hand, and use of modern technology for raising 

agricultural production on the other has become important. No doubt, the green revolution could attain its 

size and shape due to agro-chemicals (fertilizers & fungicides-pesticides) and in absence of these agro-

chemicals it was not possible. To achieve the required increase in yield, use of integrated nutrient and pest 

management along with good quality seed/ planting material is necessary. The required quantity of 

fertilizers varies with the regions for every vegetable. The recommendations for fertilizer-use need to be 

made location-specific and based on the requirement. The vegetable productivity is also adversely affected 

by diseases and pests. Chemical control in isolation has been found to be less effective against shoot and 

fruit borers in eggplant, lady's-finger and tomato and fruit flies in cucurbits. This emphasizes the 

application of IPM in vegetable cultivation. 
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3. Quality of seed and planting material: 

The seed agencies in the public and the private sectors are contributing significantly to the overall 

improvement in vegetable productivity by providing good quality seeds. A large number of varieties of 

different vegetables have been released for cultivation in different regions of India.  

4. Processing & Export: 

As discussed in issues, very little production goes in to processing which is a major 

concern. Following measures would help to promote the vegetable trade in domestic and foreign markets: 

i. Development of high-yielding varieties, and cost-effective post- harvest technologies, promotion of 

such products as are more suitable for export (for example, low pungency chilli and ginger with low 

fibre content), identification of potential markets, compulsory quality control, and proper policies to 

stabilize production and export. 

ii. Protection of breeders' and farmers' rights through legislation on vegetable breeding and seed 

production. 

iii. Solving the problem of malnutrition through effective food and nutritional policies to achieve 

nutritional security at the household levels. 

iv. Achieving of more efficient processing and generating additional vegetable demand. It would require 

a. Increase in the number of processing units. 

b. Processing industry should run with potential capacity. 

c. To hold on export market, zero tolerance policy for quality standards. 

d. Availability of processed products at a fair and reasonable price to the domestic customer. 

Table 9: Export specifications of vegetables 

Commodity Parameters for export 

Okra  3-5 inch length, green tender, packing 5 Kg 

Tondali   1-2 inch length green tender, packing 5 Kg 

Bottle gourd    12 inch length, greenish tender, straight, packing 5 Kg 

Peas     5-6 inch length, green tender, straight, packing 5 Kg 

Gawar  4-5 inch length, not over matured, packing 5 Kg 

Suran Cleaned weighing around 5-10 Kg 

Green chilli  3-4 inch length, green, packing 5 Kg 
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Drum sticks    24 inch length, straight, thick, packing 5 Kg 

Mode of transport  By air or by sea 

 (Annon.,2013) 
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An experiment was conducted to develop fertigation schedule and assess the effect of 

different levels of NPK on growth, yield and quality attributes of tomato grown under 

polyhouse condition during two consecutive years 2015-16 and 2016-17 at Hi-tech Unit, 

Rajasthan College of Agriculture, MPUAT, Udaipur (Raj.). There were nine different 

treatments of 75, 100 and 125 percent RDF at three intervals (two, three and four days) of 

fertigation. The experiment was laid out in completely randomized design with three 

replications. Observations were recorded on various vegetative, yield and quality 

attributes. The results showed that most of the traits under study were significantly 

influenced by various levels of fertigation except specific gravity. Pooled analysis of data 

revealed that maximum plant height (241.70 cm), number of branches (18.24), leaf area 

(328.70 sq. cm), number of fruits per plant (83.42), weight of fruits (88.53 g), volume of 

fruits (90.88 cc), length of fruit (5.88), yield per plant (7385.04 g) and yield per square 

meter (17.72) were reported for treatment T8 (125% RDF at three days interval) followed 

by T7 (125% RDF at two days interval), whereas treatment T9 (125% RDF at four days 

interval) taken minimum days to first harvest (84.97) and was earliest among the 

treatments studied. On the basis of  present study it can be recommended that tomato 

crops grown under polyhouse condition must be supplemented with 125 percent of RDF i.e. 

225 kg N, 125 kg each of P and K per ha along with three days interval of fertigation will 

gave maximum yield per square meter area. 

INTRODUCTION 

mailto:kdameta100@yahoomail.com
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Tomato (Solanum lycopersicon, L.) is an important and widely grown solanaceous 

vegetable crop around the world. Tomato is one of the most important protective foods due to its 

special nutritive value. Tomato is a major vegetable crop that has achieved tremendous 

popularity in the greenhouse over the last century. Polyhouse cultivation is becoming popular to 

promote off-season farming. Cultivation under polyhouse facilitates manifold production of 

quality produce round the year as compared to the open field cultivation.  

Fertigation is the most important aspect in tomato cultivation. The use of drip-fertigation 

in the polyhouse, not only saves water and fertilizers, but also gives better yield and quality by 

precise application of inputs in the root zone. In this context high frequency water and fertilizers 

management through drip irrigation improve WUE and decrease salinization and thereby 

maximizing net returns to the farmer. In Green house tomato due to indeterminate nature crop, 

plant needs nutrients even up to fruit ripening stage for better growth and yield so, application 

method such as fertigation at various interval may be very effective in Green house tomato. 

Since a very meager works has been carried out on fertigation scheduling at various interval and 

different levels of NPK, the present investigation was conducted to study optimum use of NPK 

through drip irrigation for tomato grown under polyhouse conditions.  

MATERIALS AND METHODS 

The experiment was conducted under naturally ventilated polyhouse (NVP) at Hi-tech 

Horticulture Unit, Rajasthan College of Agriculture, Udaipur (Rajasthan), India during two 

consecutive years 2015 and 2016. Udaipur is situated at 24º 34' N latitude and 73º 42' E 

longitude at an elevation of 582.17 meter above mean sea level. The experiment was laid out in 

Completely Randomized Design with three replications. The size of the polyhouse was 28 m × 

32 m (896 sq. m) covered with aluminate sheet and ultra violet stabilized low density 

polyethylene sheet having 200 micron thickness with provision of foggers installed over head.  

There were nine treatments viz. T1: 75per cent RDF at 2 days interval (RDF was 120kg N, 100 

kg P, 100 kg K), T2 : 75per cent RDF at 3 days interval, T3 :75per cent RDF at 4 days interval, T4 

: 100 per cent RDF at 2 days interval, T5 : 100 per cent RDF at 3 days interval, T6 : 100 per cent 

RDF at 4 days interval, T7 : 125 per cent RDF at 2 days interval, T8 : 125 per cent RDF at 3 days 

interval and T9 : 125 per cent RDF at 4 days interval. The seeds of tomato were sown in plastic 
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pro-trays having cells of 1.5 inch in size containing growth medium namely coco peat, 

vermiculite and perlite mixture in the ratio of 3:1:1, respectively. The beds were prepared having 

30 cm above from ground level and 1 meter width along with length of polyhouse. A row to row 

and plant to plant spacing of 45 x 30 cm, respectively was adopted during investigation. All the 

agricultural operations were followed as per recommended package and practices. Spraying for 

pests and diseases were applied whenever it appeared necessary throughout the growing season. 

Plants were vertically trained with plastic ropes. 

 Observations regarding plant height (cm), number of branches per plant, leaf area (cm2), 

days to first harvesting, number of fruits per plant, weight of fruit (g), volume of fruit (cc), 

specific gravity (g/cc), length of fruit (cm), total yield per plant and yield per square meter (kg) 

on five randomly selected plants were recorded and analyzed statistically as per Completely 

Randomized Design as suggested by Panse and Sukhatme (1985). 

The plant height was measured in centimeter from the ground level to the tip of the main 

plant at the time of final harvest. Total number of branches of the individual plants was counted 

at the time of final harvest. Fruits were harvested when they attend horticulture maturity. 

Number of marketable fruits were counted at each picking and summed for all the picking for 

each plot. Average number of fruits per plant was calculated after dividing total number of fruit 

by five. Five marketable fruit were randomly selected from each plot of a replication during the 

picking and length of each fruit was measured in centimeter from head end and up to blossom 

scar with the help of Vernier calipers. Average fruit length was calculated using arithmetic mean. 

Total fruit weight of plot was divided by total number of fruits of the plot to get the average 

weight of fruit. The same fruit which were used for taking observation for length of fruit was 

also used for this character. Specific gravity of the fruit was worked out by water displacement 

method and expressed as g/cm3. Total fruit yield over all the pickings were recorded for each 

plot and yield per plant was obtained after dividing total yield by number of plants of a plot.  

RESULT AND DISCUSSION 

Results showed that different level of RDF at different days significantly affected growth 

parameters during both the year of experimentation. The pooled maximum plant height (241.70 

cm), number of branches per plant (18.24), leaf area (328.70 cm2), number of fruits per plant 
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(83.42) were recorded in treatment T8 (125 per cent RDF at 3 days interval) followed by T7 (125 

per cent RDF at 2 days interval). This might be due to the combined effect of fertigation 

scheduling at various interval of different levels of NPK which provide timely and uniformly 

availability of the all macro nutrients through fertigation during initial crop growth period 

resulted in better crop growth of tomato plant. The present findings are in accordance with the 

findings of Arora et al. (2006) in greenhouse tomato and Amala and Syriac (2016) while 

working with tomato. 

The perusal of data in Table 2 revealed that different level of RDF at different days significantly 

affected yield and yield attributing characteristics except specific gravity. The pooled maximum 

fruit weight (88.54 g), volume of fruit (90.88 cc) and length of fruit (5.88 cm) were recorded in 

treatment T8 (125 per cent RDF at 3 days interval). This might be due to more uptake and 

utilization of macro nutrients when added through fertigation at different intervals. The similar 

findings of increase in average fruit weight was reported by Bahadur and Singh (2005) in tomato, 

Pandey et al. (2005) reported significant differences for fruit length of glass house grown 

capsicum, Sharma et al. (2011) in cucumber and Mane et al. (2015) in tomato. Whereas 

maximum specific gravity (0.978 g/cc) was recorded with the treatment T1 (75per cent RDF at 2 

days interval) and minimum days to first fruit harvest (84.97) was observed with the treatment T9 

(125 per cent RDF at 4 days interval). The pooled maximum total yield per plant (7385.04 g) and 

yield per square meter (17.72 kg) were recorded with treatment T8 (125 per cent RDF at 3 days 

interval). The increased yield in treatment T8 might have resulted due to higher uptake macro 

nutrients and better utilization under fertigation system. Tanaskovik et al. (2011) also reported 

that in tomato drip fertigation system shows greater yield and increases comparing with 

conventional fertilizer application and in case of furrow method. These results are in accordance 

of with the findings of Mahajan and Singh (2006) in Green house tomato, Amala and Syriac 

(2016) while working with tomato and Xiukang and Yingying (2016) in Green house tomato. 
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Table:1  Effect of fertigation schedule and various doses of NPK at different interval on plant height, No. of branches, leaf area and days to first harvest.  

 Plant height (cm) No. of branches Leaf area (sq. cm) Days to first harvest 

 2015-16 2016-17 Pooled 2015-16 2016-17 Pooled 2015-16 2016-17 Pooled 2015-16 2016-17 Pooled 

T1 193.03 194.90 193.97 11.90 11.83 11.87 273.20 269.33 271.27 90.20 89.33 89.77 

T2 195.87 196.20 196.03 11.93 11.60 11.77 274.17 272.47 273.32 88.63 89.13 88.88 

T3 202.43 201.97 202.20 12.83 13.13 12.98 285.60 283.50 284.55 88.27 88.77 88.52 

T4 221.00 223.27 222.13 16.23 17.40 16.82 316.77 317.20 316.98 87.63 88.13 87.88 

T5 233.47 233.83 233.65 17.43 17.97 17.70 315.43 318.70 317.07 86.57 87.17 86.87 

T6 218.60 223.37 220.98 15.07 16.17 15.62 309.80 311.53 310.67 86.67 86.80 86.73 

T7 237.67 240.63 239.15 16.43 17.30 16.87 324.13 327.27 325.70 86.43 86.00 86.22 

T8 241.23 242.17 241.70 18.10 18.37 18.23 329.00 328.40 328.70 85.63 85.23 85.43 

T9 221.60 225.63 223.62 16.70 17.60 17.15 315.00 315.97 315.48 85.07 84.87 84.97 

SEm± 3.17 3.53 3.36 0.45 0.49 0.47 3.76 3.86 3.81 0.39 0.42 0.40 

CD 9.43 10.50 9.63 1.36 1.46 1.36 11.20 11.49 10.95 1.17 1.24 1.17 

 

Table:2  Effect of fertigation schedule and various doses of NPK at different interval on No. of fruits per plant, weight of fruits, volume of fruits and specific 

gravity.  

 No. of fruits per plant Weight of fruits (g) Volume of fruit (cc) Specific gravity (g/cc) 
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 2015-16 2016-17 Pooled 2015-16 2016-17 Pooled 2015-16 2016-17 Pooled 2015-16 2016-17 Pooled 

T1 55.40 54.07 54.73 81.18 80.74 80.96 82.76 82.81 82.79 0.981 0.975 0.978 

T2 55.13 54.43 54.78 81.30 80.48 80.89 83.38 82.26 82.82 0.975 0.978 0.977 

T3 56.73 56.23 56.48 82.04 81.45 81.75 84.18 83.61 83.90 0.975 0.974 0.974 

T4 62.07 61.33 61.70 85.32 83.90 84.61 87.33 86.02 86.68 0.977 0.975 0.976 

T5 68.33 68.07 68.20 85.11 84.75 84.93 87.17 86.95 87.06 0.976 0.975 0.976 

T6 68.50 68.73 68.62 84.39 85.11 84.75 86.30 87.47 86.89 0.978 0.973 0.975 

T7 83.77 82.83 83.30 88.07 87.24 87.66 89.88 89.61 89.75 0.980 0.974 0.977 

T8 83.77 83.07 83.42 89.08 88.00 88.54 91.22 90.55 90.88 0.977 0.972 0.974 

T9 71.87 70.47 71.17 83.90 83.71 83.81 85.72 86.10 85.91 0.979 0.972 0.976 

SEm± 0.881 0.491 0.713 1.072 0.480 0.831 1.272 0.506 0.968 0.004 0.002 0.003 

CD 2.618 1.459 2.046 3.186 1.427 2.383 3.778 1.504 2.776 NS NS NS 

  

Table:3  Effect of fertigation schedule and various doses of NPK at different interval on length of fruit, total yield per plant and yield per square meter.  

 Length of fruit (cm) Total yield per plant (g) Yield per square meter (kg) 

 2015-16 2016-17 Pooled 2015-16 2016-17 Pooled 2015-16 2016-17 Pooled 

T1 5.50 5.49 5.50 4496.57 4365.29 4430.93 10.79 10.48 10.63 
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T2 5.55 5.49 5.52 4479.86 4380.24 4430.05 10.75 10.51 10.63 

T3 5.51 5.51 5.51 4654.44 4580.04 4617.24 11.17 10.99 11.08 

T4 5.71 5.60 5.66 5296.36 5145.08 5220.72 12.71 12.35 12.53 

T5 5.71 5.64 5.67 5814.88 5769.13 5792.00 13.96 13.85 13.90 

T6 5.67 5.65 5.66 5779.39 5849.64 5814.51 13.87 14.04 13.95 

T7 5.80 5.74 5.77 7376.67 7226.30 7301.48 17.70 17.34 17.52 

T8 5.94 5.82 5.88 7460.04 7310.05 7385.04 17.90 17.54 17.72 

T9 5.60 5.64 5.62 6026.63 5899.24 5962.94 14.46 14.16 14.31 

SEm± 0.054 0.033 0.044 66.623 45.142 56.905 0.160 0.108 0.137 

CD 0.159 0.097 0.127 197.946 134.124 163.213 0.475 0.322 0.392 
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The research was carried out on development of integrated farming system model 

considering the problems faced by the small and marginal farmers of Umaria district of 

Madhya Pradesh with desired technological interventions needed to increase the 

productivity and profitability on sustainable basis. Based on problems identified of the 

farmers technological interventions were incorporated in the different enterprises eg; in 

crop component-use of improved varieties, balanced fertilization, integrated weed and pest 

management; in livestock component- supplementing mineral mixture in their feed, 

introducing fodder sorghum and berseem in cropping system, control of diseases by proper 

house management and vaccination, in value addition- vermicompost and mushroom 

production units were started. These interventions were made in two IFS systems- 

Crop+Dairy and Crop+Dairy+Goatary with mean holding size of 1.20 and 1.00 ha, 

respectively in 6 villages of Karkeli and Manpur blocks of Umaria. The results revealed 

that increase in yield due to technological interventions in rice, wheat and gram was 37.9, 

40.7 and 27.2%, respectively whereas in milk the yield increase was 21 %. Among the 

farming systems, Crop + Dairy and Crop + Dairy + Goatary recorded 78.29 and 55.23 % 

higher mean net income over benchmark whereas the per rupee investment on intervention 

gave benefit of 3.32 and 3.26 times in Crop + Dairy and Crop + Dairy + Goatary system, 

respectively due to interventions. 

Keywords: Crop, Dairy, Goatary, Interventions, Profitability 

 

Introduction 

In Indian context, small and marginal farmers with less than 2 hectare of land account 

86.2 % of total farming community but possess only 47 % of the total cultivated area.  In 

mailto:j_namrata1@rediffmail.com
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Umaria, 51.06 % farmers are having marginal land holdings of less than 1 hectare contributing 

14.36 % of total land holding, whereas 24.46  % area under small farmers (1-2 ha) having 20.67 

% of total land holding of the district (Anonymous, 2017). Farming is labour and time 

consuming still even after his hard work, these farmers are not in a position to earn for their 

livelihood. Small categories of farms are often subjected to weather vagaries like flood, drought 

and other natural calamities and farming remains risky. Vertical expansion in small farms is 

possible by integrating appropriate farming system components requiring less space and time and 

ensuring periodic income to the farmers. Integrated Farming System (IFS) is considered to be 

powerful tool and holds the key for ensuring income, employment, livelihood and nutritional 

security in a sustainable mode for small and marginal farmers (Panwar et al., 2018). Crop 

cultivation alone can’t fulfill the demand of food and nutritional requirement therefore focus on 

multi-component farming is the only way of efficient resource recycling within the system with 

increased economic profitability, economic stability, enhanced soil sustainability, and preserving 

environmental quality and maintaining biological diversity and ecological stability (Kumar et al. 

2018). IFS is an inter-related set of enterprises which perform in such a way that waste from one 

component becomes an input for other enterprises of the system, which reduces the cost and 

improves production and thereby income. Keeping this in view the present research was carried 

out in 6 villages of Umaria district of Madhya Pradesh with the objective to enhance the 

productivity and profitability of small and marginal farmers households through IFS approach. 

Materials and Methods 

Field studies were started on integrated farming system approach at On-farm Research 

Centre (IFS) at Krishi Vigyan Kendra, Umaria  during 2018-19 for developing an efficient IFS 

Model for small and marginal farmers. The extensive field surveys and participatory rural 

appraisal was carried out and 36 small and marginal farmers performing crop + dairy and crop + 

dairy + goatary enterprises were selected for the study. Rice, wheat and chickpea are the major 

crops cultivated the area whereas, tomato, cabbage, cauliflower, okra, brinjal and cucurbits are 

mainly cultivated vegetables. The farmers are rearing desi cattles with little or no attention about 

their feeding and other management. Based on the survey and the problems faced by the farmers 

under different crops and farm enterprises, the desired technological interventions were provided 

to the farmers are given in Table 1.   
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Table 1. Technological interventions based on identified problems 

Problems 

indentified  

Bio-physical and Socio-economic 

causes  

Technological intervention  

Low productivity 

of rice, wheat and 

chickpea  

1. Use of local/old varieties 

2. Heavy weed and insect pest 

infestation  

3. Imbalanced and  inadequate 

fertilization 

4. lack of timely operation 

1. Selection of high yielding 

varieties rice- JRH-19, Wheat - 

JW-3211, Chickpea - JG-11 

2. Integrated weed management 

3. Balanced fertilization 

4. Integrated control of pests 

Low productivity 

of vegetable 

1. No use of ideal varieties 

2. High incidence of insect, pest and 

disease  

3. Inadequate and imbalanced 

nutrition 

4. Inadequate market support and 

low prices 

1. Grow different types of 

vegetables  

2. Selection of suitable varieties 

3. Integrated disease 

management.  

4. Correction of nutritional 

deficiencies  

Low productivity 

of milk/meat 

1. Indigenous/ local breed  

2. Imbalance feeding 

3. No vaccination & Occurrence of 

diseases  

4. Scarcity of green fodder 

1. Supplementing mineral 

mixture in their feed 

2.  Control of diseases by proper 

housing management and 

vaccination 

3. Introduction of fodder –

Sorghum, Berseem etc 

Unemployment 

among rural 

youths and 

farmers 

1. Traditional rice-wheat growing 

practices 

2. No industries   

3. Lack of awareness and skill 

1. Income and employment 

generation through agro 

forestry, Mushroom, Lac, 

Vermpost ico etc 

2. Organize awareness and skill 

based trainings.  
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Based on problems the technological interventions made and productivity and profit of 

each individual enterprises was computed by considering cost of each additional input. Then, the 

additional return over additional cost were estimated and total net income of farmer over 

benchmark was calculated.  

The study was also carried out on waste recycling as the waste of one component 

becomes an input for other enterprises of the system by computing the amount of each 

enterprises recycled.  

Results and Discussion 

Productiviy and profitability of IFS modules 

The results based on the interventions made in each enterprises of crop + dairy system in 

Table 2 revealed that increase in yield due to intervention of improved varieties, balanced 

fertilizer use and integrated weed management in rice, wheat and gram was 56.6, 44 .0 and 20.2 

per cent, respectively over benchmark. The increase in milk yield was 24.0 per cent over 

benchmark due to intervention of mineral mixture and proper vaccination to the cattles reared by 

the farmers. The system equivalent yield was increased by 36.77 per cent.  

Table 2. Productivity of crops and animal component and system equivalent yield in crop + 

dairy system  

Module Crop Component Yield 

(q/ha) 

Animal Component 

(Milk lt./ lactation) 

System Equivalent 

Yield (q/ha/ year) 

Rice Wheat Gram 

Bench marks 27.20 26.66 11.90 364 88.99 

Cropping system 

diversification 

42.60 38.40 14.30 364 121.72 

Livestock 

diversification 

27.20 26.66 11.90 452 90.94 

Product diversification 

(Vermicompost) 

27.20 26.66 11.90 364 88.99 
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Capacity building 27.20 26.66 11.90 364 88.99 

In crop + dairy + goatary system (Table 3), increase in yield due to intervention of 

improved varieties, balanced fertilizer use and integrated weed management in rice, wheat and 

gram was 37.9, 40.7 and 27.2 per cent, respectively over benchmark. The increase in milk yield 

was 21.0 per cent over benchmark due to intervention of mineral mixture and proper vaccination 

to the cattles reared and goats by the farmers. The system equivalent yield was increased by 29.3 

per cent. The  higher  profitability in  IFS model  has also  been reported  by  many  IFS  

researchers  (Kumar et al. 2018, Bahera  and  Mahapatra 1998 and Channabasavanna et al. 

2009).   

Table 3. Productivity of crops and animal component under crop + dairy + Goatary system  

Module Crop Component Yield 

(q/ha) 

Animal Component  System 

equivalent yield 

(q/ha/ year) Rice Wheat Gram Milk lt./ 

lactation/ 

cow 

Goat  

(sale per 

year) 

Bench marks 29.00 27.00 11.00 300 04 98.82 

Cropping system 

diversification 

40.00 38.00 14.00 300 04 127.73 

Livestock 

diversification 

29.00 27.00 11.00 365 04 100.27 

Product diversification 

(Vermicompost) 

29.00 27.00 11.00 300 04 98.82 

Capacity building 29.00 27.00 11.00 300 04 98.82 

Among the farming systems, in crop + dairy, the total intervention cost was Rs. 15262 

whereas in crop + dairy + goatary , the intervention cost was Rs. 13552 per farmer. Cop + dairy 

and Crop + Dairy + Goatary recorded net income of Rs. 50680 and Rs. 44188 respectively due 

intervention, which  is 78.29 and 55.23 per cent higher mean net income over benchmark The 
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per rupee investment on intervention gave benefit of 3.32 and 3.26 times in Crop + Dairy and 

Crop + Dairy + Goatary system, respectively due to interventions. (Table 4). 

 

 

Table 4.  Net benefit due to interventions in both the modules of integrated farming system  

Far

ming 

Syste

ms  

Holdin

g size 

(ha)  

Net 

incom

e 

(Rs.)  

Intervention cost (Rs)  Additional Net income 

due to interventions (Rs)  

Net 

income 

due to 

interventi

on  
Bench 

mark  

Croppi

ng 

systems  

Livestoc

k 

diversi 

fication  

Other 

compo

nents  

(Veg.)  

Produ

ct 

diversi 

ficatio

n  

(VC)  

Total  Croppi

ng 

systems 

Livest

ock 

divers

i 

ficatio

n  

Other 

compo

nents  

(Veg.)  

Produ

ct 

diversi 

ficatio

n  

(VC)  

Crop + 

Dairy  

1.20  64730  13262  900  500  600  1526

2  

45660  262

0  

2400  -  50680  

Crop + 

Dairy + 

Goatary 

1.00  80000  11052  1400  500  600  1355

2  

40988  120

0  

2000  -  44188  
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Resource recycling pattern in IFS systems 

The resource recycling pattern of crop + dairy and crop + dairy + goatary revealed that 

the waste of each enterprises is utilized within the farm, which reduces the cost of rearing of each    

component and sustained the soil health (Figure 1).  

 

 

Figure 1. Resource recycling pattern of (a) crop + dairy and (b) crop + dairy + goatary system 

 

Integrated farming system as innovative approach 

The technological interventions and diversification in the existing farming system can get 

improved production and profit with livelihood and nutritional security for small and marginal 

farmers of the district.  Thus,  development,  dissemination  and  adoption  of  low  cost  

technological interventions  would greatly  evoke resource poor farmers’ to diversify  their  

farming  to  boost  the  productivity  and profitability in production systems on sustainable basis.  

Conclusions 

a b 
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The farmers of the district are practicing poor  production techniques resulting low  

productivity  and  profitability. Therefore, technological interventions in different enterprises can 

fetch higher yield and profit as well as employment to youth by incorporating processing and 

value addition in the enterprises. The results based on this study can be concluded that 

technological interventions in integrated farming system of small and marginal farmers can 

increase the  net income 78.29 and 55.23 percent in crop + dairy and crop + dairy + goatary 

system, respectively in Umaria district of Madhya Pradesh. 

Acknowledgement 

Author is  thankful  to  Indian Institute of Farming System Research,  Modipuram,  India  

for  providing financial assistance through  IFS project,  for  development  of  suitable 

technological interventions in Integrated  Farming System modules of Umaria district. 

 

 References 

Anonymous 2017. District Statistical Report, Umaria. 

Bahera  UK,  Mahapatra  IC  1998.  Income and  employment generation  for  small  and  

medium  farmers  through integrated farming system. Indian Farming 48: 16-28.  

Channabasavanna AS, Biradar DP, Prabhudev KN, Hegde M 2009. Development of  profitable 

IFS model for  small and  medium  farmers  of  Tungbhadra  project  area  of Karnataka. 

Karnataka Journal of Agriucultural Sciences 22(1):25-27. 

Kumar Sanjeev, Bhatt B P, Dey A, Shivani, Kumar Ujjwal, Idris Md, Mishra J S And Kumar 

Santosh, 2018.  Integrated farming system in India: Current status, scope and future 

prospects in changing agricultural scenario. Indian Journal of Agricultural Sciences 88 

(11): 1661–75. 

Panwar AS, Ravisankar N, Shamim M and Prusty AK 2018. Integrated Farming Systems: A 

Viable Option for Doubling Farm Income of Small and Marginal Farmers. Bulletin of the 

Indian Society of Soil Science, No. 32. pp 68-88. 

 

 

 



556 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

 

 

 

 

Grouping of Wheat Hybrids Based on Some Morphological Traits Using Multivariate 

Analysis 

P.K. Mishra, R.S. Shukla, Suneeta Pandey*and Vinod Kumar Goyal 

Department of Plant Breeding and Genetics,  

Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur 

Corresponding author  

Email: suneetagen@jnkvv.org  

 

Wheat is the major cereal crop in India on which the national food security rests. 

For boosting its yield, there are several options, but most offers only little yield increases. 

As an inbred plant, hybrids hold the potential to deliver a major shift in yield improvement 

and will open a new era of plant breeding. Cytoplasmic male sterility system is one of the 

best approach to exploit heterosis in self pollinated crops.  An experiment was carried to 

estimate the diversity of newly synthesized cytoplasmic hybrids during Rabi 2016-17 in 

RCBD design. A total of 30 newly developed cytoplasmic wheat hybrids along with six 

checks, were used as an experimental material with the objective to identify diverse 

promising hybrids and classify morphological and morpho-physiological traits. Based on 

Principal component analysis (PCA), six principal components (PCs) exhibited more than 

1.0 eigen value and showed about 63.448 % variability. The estimates of eigen value 

associated with the principal components and their respective relative and accumulated 

variances explained 27.2 % of total variation in the first two components. The characters 

with highest weight in component first were days to maturity, days to 50% heading, 

number of tillers/plant, ear length and number of spikelets/spike and in component second 

were canopy temperature, number of ears/ plant, biological yield/ plant and grain 

yield/plant.  The promising genotypes identified for yield and quality are PHW 16-6, PHW 
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16-26, PHW 16-29, PHW 16-1, PHW 16-10, PHW 16-13 and PHW 16-23 may be utilized as 

donor in hybrid wheat breeding programme for transfer of gene.  

 

 

Introduction 

Wheat (Triticum aestivum L.) is the world's second most important staple food crop for 

more than 35 percent of world's population next to the rice. It produces about 20% food 

resources of the world with high productivity and occupying a prominent position. India is the 

second largest wheat producer in the world with a production level of 101.20 million tonnes. 

Madhya Pradesh is the second largest producer state of wheat with area, production and 

productivity of 5.52 million hectare, 17.35 million tonnes and 3143 kg/ha, respectively [2]. 

Madhya Pradesh wheat is known for its quality and sale at high premium rate in the market due 

to its quality.  

The world population is increasing through an alarming rate. Wheat and rice are the 

major cereals on which the national food production relies. To feed the population there is an 

urgent need to identify some alternative low input high throughput innovative approaches. One 

of the most promising options is to capture the yield benefits from heterosis in a hybrid wheat 

programme. Recent estimates of yield improvements associated with heterosis in wheat range 

from 3.5 to 15% [8]. Cytoplasmic male sterility is one of the most promising technique for 

development of hybrids in self pollinated crops. For assessment of diversity several methods are 

used. Some suitable methods, cluster analysis, and Principal Component Analysis (PCA) are 

very useful for estimation of genetic diversity, parental selection, evolution of crops and center 

of origin/diversity.  As a multivariate statistical technique, the principal components analysis 

(PCA) has the ability to transform a number of possibly correlated variables into a smaller 

number of variables called principal components. The principal components are linear 

transformations of the original variables and could be respective of a particular meaning. This 

approach is very helpful in deciding which agronomic traits of crop contributing most to yield, 

subsequently, these agronomic traits should be emphasized in the breeding program. Thus, this 
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study was executed with the aim to assess the extent and pattern of genetic variability of newly 

synthesized wheat hybrids and further utilization in crop improvement programme. 

Materials and methods 

Experimental material consisted of 30 national pool CMS based wheat hybrids (received 

from Genetics Division, IARI, New Delhi) along with six checks under testing in CRP on hybrid 

wheat technology project. The experiment was planted at Seed Breeding Farm, Department of 

Plant Breeding and Genetics, College of Agriculture, J.N.K.V.V., Jabalpur (M.P.) during Rabi 

season 2016-17. The recommended agronomic practices were followed to raise the healthy plant. 

Five plants were randomly selected from each genotype per replication for recording the 

agronomic data and observations were recorded on days to 50% heading, days to maturity, 

peduncle length, plant height, ear length, ear weight, number of tillers/plant, number of ears 

/plant, number of spikelets/ spike, grain yield/plant, 1000 grain weight, biological yield/plant, 

harvest index, chlorophyll content and canopy temperature.  For estimating genetic diversity 

principal component analysis is used. Principal component analysis (PCA) is a standard tool in 

modern data analysis because it is a simple, non-parametric method for extracting relevant 

information from confusing data sets. It was calculated using [6] method. 

Results and Discussion 

Principal component analysis reflects the importance of the largest contributor to the total 

variation at each axis for differentiation [10].  In present investigation PCA was performed for 

yield and yield contributing traits of bread wheat hybrids and are presented in table 1. Out of 

fifteen, only six principal components (PCs) exhibited more than 1.0 eigen value and showed 

about 63.448% variability among the traits studied. So, these six principal components were 

given due to importance for the further explanation. The PC1 had the highest variability (14.57 

%), followed by PC2 (12.63%), PC3 (11.34%), PC4 (9.57%), PC5 (8.00%) and PC6 (7.25%) for 

traits under study. From this study, it is clear that the maximum variation was observed in PC1 in 

comparison to other six PCs, which is selected to explain here. So, selection of genotypes from 

this PC will be useful.  Similar findings of grouping wheat genotypes by principal component 

analysis were reported by [4] and [5]. 
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Rotated component matrix revealed that each principal component separately loaded with 

various quantitative and physiological traits under study. The data presented in table 2 and table 

3 showed that the most yield contributing traits are found in the first and second principal 

components. First principal component (PC1) which accounted for the highest variation 

(14.57%) was mostly related with days to maturity, days to 50% heading, number of tillers per 

plant, ear length and number of spikelets/spike.  The second principal component (PC2) was 

dominated by yield related traits viz., canopy temperature, number of ears/ plant, biological 

yield/ plant and grain yield/plant; while PC3 consisted with harvest index. Fourth principal 

component (PC4) was related with plant height and1000 grain weight; fifth principal component 

(PC5) with ear weight and peduncle length and sixth principal component (PC6) with ear weight 

and peduncle length. Similar results were obtained by [7, 9, 11] for plant height; [3] for plant height 

and days to 50% heading and [1] for days to 50% heading. 

The Principal component scores (PC score) for all the traits were estimated and are 

presented in table 4. These score utilized to propose precise selection indices whose intensity can 

be decided by variability explained by each of principal component. High PC score for a 

particular genotype in a particular component denotes high values for the variables in that 

particular genotypes.  

Principal Component 1 includes HD 2932 which had the highest PC score of 4.097, 

followed by PHW 16-28 (2.886), HD 2967 (2.415) and PHW 16-23 (1.785). It indicated that 

these genotypes have high value for days to maturity, days to 50% heading, number of tillers per 

plant, ear length and number of spikelets/spike. The genotypes having high PC scores in 

principal component 2 were PHW 16-27 (2.763), PHW 16-26 (2.355) and HD 2967 (2.281); 

principal component 3 were PHW 16-18 (2.512), PHW 16-28 (2.273) and PHW 16-6 (2.211) ; 

principal component 4 were PHW 16-11 (3.249), PHW 16-25 (2.163) and PHW 16-20 (1.598); 

principal component 5 were PHW 16-25 (2.189), PHW 16-1 (2.168) and PHW 16-21 (2.094)  

and principal component 6 were PHW 16-13 (1.922), PHW 16-20 (1.522) and HD 2967 (1.515). 

These genotypes are further selected for having high value of grain yield plant/plant, canopy 

temperature, number of ear /plant and  biological yield/ plant; harvest Index; plant height and 
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1000-grain weight; chlorophyll content; ear weight and peduncle length in PC2, PC3, PC4, PC 5 

and PC 6 respectively.  

 On the basis of high principal component score, genotypes are selected and are presented in 

table 5. Genotype PHW 16-25 was common in PC 1, PC 4 and PC 5 and genotype PHW 16-8 

was common in PC 1, PC 2 and PC 5 accounts for yield attributing traits.  The genotypes present 

in more than one PC should be given due importance in hybrid breeding programme.  

On the basis of PCA the promising genotypes identified for yield and quality are PHW 

16-6, PHW 16-26, PHW 16-29, PHW 16-1, PHW 16-10, PHW 16-13 and PHW 16-23 may be 

utilized as donor in hybrid wheat breeding programme for transfer of gene and development of 

high yielding wheat hybrids .  
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          Table 1. Eigen values, percentage of total variation and cumulative eigen values  

 

Traits 

Principal 

component (PC) 

Eigen 

value 

Percentage 

of total variation 

Cumulative 

percentage 

Days to 50 % flowering PC1 2.186 14.573 14.573 

Days to Maturity PC2 1.905 12.698 27.272 

Chlorophyll content PC3 1.702 11.347 38.618 

Canopy temperature PC4 1.436 9.574 48.192 

Plant height PC5 1.200 8.000 56.192 

Peduncle length PC6 1.088 7.256 63.448 

Ear length PC7 0.965 6.434 69.883 

Ear weight PC8 0.909 6.061 75.944 

No. of tillers/plant PC9 0.755 5.035 80.979 

No. of ears /plant PC10 0.709 4.729 85.707 

No. of spikelets/ spike PC11 0.630 4.201 89.909 

Biological yield PC12 0.552 3.683 93.591 

Harvest Index (%) PC13 0.483 3.220 96.811 

1000 grain weight PC14 0.277 1.846 98.657 

Grain yield/plant PC15 0.201 1.343 100.000 

        

 

 

      Table 2.  Principal components for 15 traits of wheat hybrids 
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Traits 

Principal components 

PC1 PC2 PC3 PC4 PC5 PC6 

Days to 50 % flowering 0.805 -0.085 0.320 -0.061 0.192 0.246 

Days to Maturity 0.814 -0.067 0.298 0.038 0.258 0.102 

Chlorophyll content -0.083 -0.089 0.014 -0.381 0.700 -0.161 

Canopy temperature -0.048 0.517 -0.086 0.129 -0.165 -0.190 

Plant height 0.201 0.200 0.153 0.659 -0.034 -0.290 

Peduncle length -0.092 -0.259 0.493 0.228 -0.355 0.512 

Ear length 0.387 0.131 -0.424 0.182 0.238 0.110 

Ear weight -0.103 0.418 -0.336 0.322 0.132 0.514 

No. of tillers/plant 0.458 -0.093 0.290 -0.119 -0.400 -0.410 

No. of ears /plant 0.379 0.446 -0.137 -0.015 -0.137 -0.230 

No. of spikelets/ spike 0.101 0.096 -0.269 -0.625 -0.257 0.061 

Biological yield 0.379 0.415 -0.418 -0.091 -0.178 0.123 

Harvest Index (%) -0.374 0.462 0.614 -0.050 0.175 -0.054 

1000 grain weight -0.048 -0.339 -0.248 0.475 0.214 -0.299 

Grain yield/plant -0.089 0.775 0.394 -0.073 0.159 0.005 

 

 

Table 3. Interpretation of rotated component matrix for the traits having maximum 

values in each PCs 
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 PC1 PC2 PC3 PC4 PC5 PC6 

 

 

 

 

Traits 

Days to 

maturity 

Grain yield 

plant/plant 

Harvest 

Index  

Plant height  Chlorophyll 

content 

Ear weight  

Days to 

heading 

Canopy 

temperature 

 1000-grain 

weight  

 Peduncle 

length  

Number of 

tillers/ plant 

Number of  

Ear /plant 

    

Ear length  Biological 

yield/ plant 

    

Number of 

Spikelets/ spike 

     

Table 4. Principal component score of wheat hybrids 

S. 

No. 

Genotypes PC1 

Score 

PC2 

Score 

PC3 

Score 

PC4 

Score 

PC5 

Score 

PC6 

Score 

1. GW 322 (C) -2.330 -1.918 0.937 -0.547 0.798 0.059 

2. PHW 16-2 -1.512 -1.644 0.623 -0.299 0.401 -0.050 

3. PHW 16-14 -0.828 -1.135 0.731 0.126 0.350 0.433 

4. PHW 16-24 -0.830 -0.894 0.676 0.491 0.130 0.716 

5. PHW 16-5 -2.843 0.147 1.251 1.147 -1.084 0.642 

6. PHW 16-9 -0.040 -2.986 0.645 0.487 -0.629 0.135 

7. HD 3086 -1.332 -0.187 0.947 -1.066 -0.721 1.449 

8. PHW 16-26 -1.184 2.355 -1.016 0.409 1.269 0.930 

9. PHW 16-21 -1.903 -2.147 -2.676 1.117 2.094 -0.672 
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10. PHW 16-13 0.682 -1.419 -0.665 0.796 -1.307 1.922 

11. PHW 16-20 0.301 0.598 -0.081 1.598 -0.800 1.522 

12. PHW 16-12 -0.793 -2.019 0.212 -2.232 0.425 -0.489 

13. PHW 16-27 -1.107 2.763 -0.439 0.635 0.057 -1.760 

14. PHW 16-22 0.852 -1.502 -2.655 0.017 -1.124 -1.443 

15. PHW 16-23 1.785 -1.525 -1.788 -1.890 1.832 -1.291 

16. PHW 16-4 1.400 -0.864 -0.830 -0.741 -1.479 1.278 

17. PHW 16-8 1.171 1.541 -1.936 -1.358 1.876 0.232 

18. PHW 16-30 -2.163 -0.304 0.556 0.795 -1.731 -1.620 

19. HD 2967 2.415 2.281 0.575 0.698 0.837 1.515 

20. PHW 16-29 -1.714 1.375 -0.238 -0.909 -0.005 0.622 

21. PHW 16-7 -1.222 1.246 -2.101 -0.096 -1.907 1.147 

22. PHW 16-16 1.167 -0.344 0.556 -0.383 -1.466 -0.937 

23. GW 366 (C) 0.684 1.896 -0.519 -1.028 -1.856 -0.932 

24. PHW 16-18 0.714 0.163 2.512 0.918 0.526 -2.686 

25. PHW 16-15 -1.271 1.825 -1.180 0.153 -0.626 -0.136 

26. PHW 16-11 0.350 0.225 0.164 3.249 0.401 0.341 

27. PHW 16-3 1.589 -1.172 -1.435 -0.807 0.418 0.531 

28. PHW 16-25 1.727 0.923 -0.444 2.163 2.189 -0.431 

29. PHW 16-17 -1.969 1.535 0.336 -1.673 -0.013 0.207 

30. PHW 16-1 -0.685 1.716 1.749 0.542 2.168 0.618 

31. HI 1544 (C) 1.771 -0.950 1.942 0.535 -0.271 0.363 

32. PHW 16-28 2.886 -1.305 2.273 0.312 -0.369 -0.384 

33. HD 2932 4.097 1.313 0.683 -0.671 -0.852 -0.409 
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34. PHW 16-9 0.450 -0.879 -2.881 0.782 -0.106 -0.560 

35. PHW 16-6 -0.537 0.504 2.211 -2.992 1.053 0.589 

36. PHW 16-10 0.223 0.792 1.303 -0.279 -0.477 -1.449 

 

   

  Table 5.  Selection of genotypes on the basis of PC score  

PC1 PC2 PC3 PC4 PC5 PC6 

HD 2932 PHW 16-27 PHW 16-28 PHW 16-11 PHW 16-25 PHW 16-13 

PHW 16-28 PHW 16-26 PHW 16-6 PHW 16-25 PHW 16-1 PHW 16-20 

HD 2967(C) HD 2967(C) HI 1544 (C) PHW 16-20 PHW 16-21 HD 2967(C) 

PHW 16-23 GW 366 (C) PHW 16-1 PHW 16-5 PHW 16-8 HD 3086(C) 

HI 1544 (C) PHW 16-15 PHW 16-10 PHW 16-21 PHW 16-23 PHW 16-4 

PHW 16-25 PHW 16-1 PHW 16-5  PHW 16-26 PHW 16-7 

PHW 16-3 PHW 16-8   PHW 16-6  

PHW 16-4 PHW 16-17     

PHW 16-8 PHW 16-29     

PHW 16-16 HD 2932(C)     

 PHW 16-7     
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ICT enable technology provide fast and full information on the market prices of 

agricultural products, inputs and consumer trends which ultimately can improve a 

farmer's negotiating position and their lifestyle. Major aspect of ICT enabled technology is 

that accurate and correct knowledge and information should reach the farmers at the right 

time to make more useful of on the available farm resources. Now the question arises that 

how this information can be disseminated to like a different group of the farming 

community. ICTs enabled technology is going to play vital role in agricultural extension as 

well as private sector agribusiness, market information and market intelligence.  

Keywords- Information Communication Technology (ICT), Agriculture, Technology, Extension 

and Farmers etc.  

INTRODUCTION 

Today a new perspective of agriculture production is fast emerging issue in both 

developing and developed nation the overall development of rural community is expanding in 

new directions; old ways of delivering important services to citizens are being challenged; and 

traditional societies are being transformed into knowledge societies all over the world. 

Agriculture continues to be main occupation and way of life for more than half of Asian 

population even today. It is essential to improve the accessibility of communication technology 

to rural population and to improve its relevance to local development. Information and 

communication technology (ICT) offer a very good mix of tool to make agricultural extension 

more effective, more relevant and more credible with minimum investment. The ICT can help 

the agriculture extension more dynamic instrument of continuous two way dialogue with farmer 

on various issues including agricultural marketing and other forward linkages. 

mailto:jenapooja13@gmail.com
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Cyber extension means using the power of online network, computer communication and 

digital interactive multimedia to facilitate the dissemination of agricultural technology. The ICT 

enabled extension is not the replacement of existing face to face to extension mechanism, but it 

may be supplement to make the existing mechanism more effective efficient and economical. 

The continuous rapid development of telecommunication and computer based information 

technology is probably the biggest factor for change in extension, one which will facilitate and 

reinforce other changes. Broad basing agricultural extension  activity, developing farming 

system, research and extension having location specific modules of research and extension and 

promoting market extension, sustainable agricultural development where ICT can play an 

important role. 

Hence there is need to incorporate ICT in all endeavors related to agricultural 

development. All the organizations and departments concerned with agricultural development 

need to realize the potential of ICT for speedy dissemination of information to the farmers. ICT 

enabled extension hold strong potential to improve the efficacy and efficiency of the agricultural 

extension system. Now there is need to launch the countrywide project to capture and digitize the 

whole agricultural research knowledge and make it available to farmers at their door step in best 

possible way. ICT enabled extension will prove a powerful approach to rediscover the 

agricultural extension itself. 

Developing countries like India are though able to achieve self-sufficiency in food 

production after green revolution but they are in threat to maintain this self-sufficiency as they 

are likely to face food shortages in near future because of the population growth rate which is too 

high as compared to food production rates. Thus the demand of continuous increasing population 

can be fulfill with the help of ICT as a tool of revamping extension network of the country. ICT 

is emerging as an important tool for the development of societies and are the driving forces in the 

world economy. 

ICT is used to accelerate the food growth rate by using technologies to perform tasks like 

predict weather conditions, insect-pests and disease forecasting learn about the latest methods to 

improve farming productivity (Nancy and Hafkin, 2002). One of the major factors responsible 

for food shortage is increasing food demands while the world is facing a decrease in natural 



569 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

resources such as water shortages, declining soil fertility, effects of climate change and a rapid 

decrease of fertile agricultural lands due to urbanization (Benson and Todd, 2004). 

ICT and agriculture 

 ICT can act as a catalyst in the productivity of Indian agricultural markets. Knowledge is 

a useful resource and backed by adequate technological infrastructure and appropriate strategies, 

it can become a transformational factor for overall development of agricultural markets. 

According to Jones (1997), agricultural extension is an essential mechanism for delivery of 

knowledge and advice as an input for modern farming. The need is of a shift of focus from 

delivery of technology to delivery of knowledge and information. This is possible with the use of 

ICT‟s which can make agricultural extension a more diversified, knowledge driven system for 

meeting the demands of farmers regarding information needs to make more sustainable use of 

on-farm resources. ICT can continuously introduce new sets of information services to 

agricultural markets where farmers can have a better control not only on information access and 

but also on disseminations as well. Access to such new information sources is a crucial 

requirement for the sustainable development of the farming systems. 

ICT in everyday life: The acronym ICT (Information and Communication Technology) 

includes all technical means that are used for handling information and facilitating 

communication, including computers, network hardware, communication lines and all the 

necessary software. In other words, ICT is comprised of information technology, telephony, 

electronic media, and all types of process and transfer of audio and video signals and all control 

and managing functions based on network technologies (Celebic and Rendulic, 2011). 

National policy and role of ICT on agricultural extension services delivery 

Extensive use of modern information technology will be promoted for communication 

between researchers, extension workers and their farmer clients to transfer of technologies and 

information more cost effectively. Further, it emphasized IT application in marketing, wider use 

of electronic mass media for agricultural extension, farmer participation in IT programmes and 

support to the state government for using IT in agricultural extension (DoA and C, 2000). 

National e-Governance plan indicated that the typical services envisaged in Agriculture as a 
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Mission Mode Projects (MMP) to provide information to the farmers on seeds, fertilizers, 

pesticides, government schemes, soil recommendations, crop manage-ment, weather and 

marketing of agricultural produce. Several projects such as ASHA in Assam, KISSAN and e-

Krishi in Kerala and Krishi Maratha Vahini in Karnataka have been initiated by the Department 

of Agriculture and Cooperation (DoA and C), Govern-ment of India. To spearhead 

implementation of MMP in Agriculture, DoA and C has adopted twin strategy through 

AGRISNET and two portals AGMARKNET and DACNET (Mathur et al., 2009). 

Some Successful ICT initiatives in India 

E-Extension (e- Soil Health card Programme): The Department. of Agriculture, Gujarat State 

is one of the ambitious programmes which aims to analyse the soil of all the villages of the state 

& proposes to provide  online guidance to farmers on their soil health condition, fertilizer usage 

and alternative cropping pattern. The website is www.agri.gujarat.gov.in/ 

www.shc.gujarat.gov.in/  

AGRISNET- uses state-of-the-art broadband satellite technology to establish the network within 

the country. The website is http://www.apgrinet.gov.in for Andhra Pradesh and 

http://agriculture.up.nic.i n for UP. 

AGMARKNET is a comprehensive database which links together all the important agricultural 

produce markets in the country (http://www.stockholmchallenge.se/data/agmarknet/ ). Agri 

Business Centres: It provides a web based solution to the small and medium farmers as well as 

owners of large landholdings. It brings on a single platform all the stakeholders in agribusiness 

like farmers and farmer groups,institutions and autonomous bodies, agro machinary and farm 

equipment makers,cold chain tech., commodity brokers, cooperatives, food processors, pre and 

post-harvest management experts, packaging technology providers, insurance companies, 

warehousing and logistics agencies, surveyors and certification agencies. 

e-KRISHI VIPANAN: It professionalizes and reorganizes the agriculture trading business of 

Mandi Board by installing cost effective digital infrastructure using latest advancement in ICT 

by collecting and delivering real time information, online. It makes the operations more 



571 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

effective, totally transparent, benefiting all stake holders (farmers, traders & the government), 

empowering them through accurate and timely information for effective decision making. 

Query Redress Services: Empowering the farmer community through effective, need-based 

interventions. It enhances livelihood promotion of farmer community through information 

dissemination and extension services, using ICT as tool. The project helps the farming 

community by making available a 10000 plus network of experts to them. Any queries from 

farmers are forwarded to the ISAP central office from where it is routed to the relevant experts. 

The service caters to information and knowledge needs of the farmers, professional members of 

ISAP, individuals and other stakeholders involved in the wider agricultural and allied sectors. 

Kisan Call Centres: Kisan call centres have been established across the country with a view to 

leverage the extensive telecom infrastructure in the country to deliver extension services to the 

farming community. The sole objective is to make agriculture knowledge available at free of cost 

to the farmers as and when desired. Queries related to agri. And allied sectors are being 

addressed through the kisan call centres, instantly, in the local language by the experts of State 

departments, SAUs, ICAR institutions etc. There are call centres for every state which are 

expected to handle traffic from any part of the country. SMS using telephone and computer 

interact with farmers to understand the problem and answer the queries at a call centre. The 

infrastructure is placed at three locations namely-a professionally managed call centre (level-I), a 

response centre in each organization, where services of SMS are made available (level-II) and 

the Nodal Cell (level-III). 

Tata Kisan Kendra: The concept of precision farming being implemented by the TKKs has the 

potential to catapult rural India from the bullock-cart age into the new era of satellites and IT. 

TCL's extension services, brought to farmers through the TKKs, use remote-sensing technology 

to analyze soil, inform about crop health, pest attacks and coverage of various crops predicting 

the final output. This helps farmers adapt quickly to changing conditions. The result: healthier 

crops, higher yields and enhanced incomes for farmers. 

ITC’s Agri Business Division launched “e-Choupal “ in June 2000 in which village internet 

kiosks managed by farmers - called sanchalaks - themselves, enable the agricultural community 

access ready information in their local language on the weather & market prices, disseminate 
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knowledge on scientific farm practices & risk management, facilitate the sale of farm inputs 

(now with embedded knowledge) and purchase farm produce from the farmers' doorsteps 

(decision making is now information-based). 

e-Sagu, an ICT based personalized agro-advisory system is being developed since 2004.The The 

word 'Sagu' means 'cultivation' in Telugu language. It aims to improve farm productivity by 

delivering high quality personalized (farm-specific) agro-expert advice in a timely manner to 

each farm at the farmer.s door-steps without farmer asking a question. The advice is provided on 

a regular basis (typically once a week) from sowing to harvesting which reduces the cost of 

cultivation and increases the farm productivity as well as quality of agri-commodities. 

AKASGANGA (Meaning “milky way” in hindi) was established in 1996 under the banner of 

Shree Kamdhenu Electronics Private Ltd. (SKEPL) by a group of young entrepreneurs. It was 

established at a time when information technology was almost unknown in the villages of India. 

AKASHGANGA’s success demonstrates the potential of information technology to impact 

livelihoods in poor, rural communities. AKASHGANGA’s experience indicates that even 

illiterate or semi-literate people can adopt IT-based systems when they see substantial benefits 

and when the systems are deployed in purposeful, easy-to-use ways. 

Challenges in Extension at present time – 

Public (and private) extension services (especially in many developing countries) face 

tremendous challenges to not only reach the many and varied farmers that need their services, 

but to reach them when and where the farmers want need the services. Many of the reasons 

behind these challenges are clear: 

i. Farms are often resource poor, 

ii. Number of farmers are very high (especially in relation to the number of grass root extension 

worers), 

iii. Access, security and infrastructure can often limit extension worker mobility, 

iv. Farmers are often illiterate, 
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v. Extension workers may lack the technical knowledge, diagnostic skills and appropriate 

extension methodology skills needed to effectively communicate, and 

vi. Extension systems, even when relatively well staffed, often lack the institutional motivation 

or resources needed to effectively reach farmers. 

So given the many challenges, how many farmers can public sector extension personnel 

to reach? Informal discussions with a number of public extension programs in various countries 

(including those that are considered to have relatively strong extension programs) suggest that 

often just 10 percent of the farming population can be reasonably reached directly (Javier 

Jimenez, personal communication, 2014; Babar Shahbaz, personal communication, 2015). Such 

numbers may be even less when operating funds are limited. As a result, some farmers may 

rarely, if ever, see an extension worker. From here extends the hope that ICT can expand the 

reach. 

Conclusion 

National economy is mostly dependent upon agriculture and mostly people are directly and 

indirectly dependent on agriculture. So, Low cost ICT tools such as mobile phones etc. should be 

promoted to provide agricultural information related to agronomic practices, weather forecasting, 

plant protection etc. It is enabling farmers to make better decisions about future crops and 

commodities. It is important that accurate information reaches the farmers at the right time. 

Hence, it is high time to find out appropriate information to pro-vide through ICTs. Our grass 

root extension personnel need to equip with ICT tools to provide effective and efficient extension 

services and technology. The Government should take initiative to increase access to and use of 

ICTs in the effort in agricultural development.  
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Grafting is an art or technique of joining together two plant parts (a rootstock and a scion) 

by means of tissue regeneration, in which the resulting combination of plant parts achieves 

physical reunion and grow as a single plant. The expansion of grafting is likely due to its ability 

to provide tolerance to biotic stress, such as soil borne pathogens, and to abiotic stresses, such as 

cold, salinity, drought, and heavy metal toxicity, due to the resistance found in the rootstock. 

Vegetable grafting is a promising tool to enhance plant performance of vegetable grown under 

abiotic stresses conditions. With the invention of more efficient grafting robots and 

acclimatization facilities, the price of grafted seedlings could be considerably reduced. This 

technique is a speedy alternative means to the moderately slow breeding methods to developing 

resistant variety. Grafting is an eco-friendly tool which promotes organic vegetable production 

which minimizes the excess use of chemicals and their toxic residues in vegetables and 

environmental pollution. Vegetable grafting, a plant surgical technique that is rapid and efficient, 

is currently the finest divergent approach to climate change-resilient plant production that 

addresses these abiotic stressors. In this review we encourage adoption of commercial use of 

grafting to develop stress resistance mechanism in grafted vegetables at the morpho-

physiological, biochemical, and molecular levels.   

Keywords: Grafting, Vegetables, Fruits, Abiotic, Biotic stress   

INTRODUCTION  

Grafting is a horticultural technique where tissues of two plants are joined to continue their 

growth as a single plant. Grafting commonly occurs in nature, and the occurrence of natural 

mailto:spragya455@gmail.com
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grafts might have inspired humans to use grafting in the agriculture sector a thousand years ago 

(Mudge et al., 2009). The rootstocks used for a specific crop are the crop's close relatives or wild 

selections (mostly within the genera), but natural grafts between different families have also been 

observed (Warschefsky et al., 2016). Vegetable grafting is a tool whose prime objective is to 

enhance yield under stresses (biotic and abiotic) such as high temperature, salinity, drought, Pest 

damage, diseases etc. Grafting is beneficial to tackle biotic and abiotic stresses by increasing the 

plant vigour, yield and quality in different crops. It also enables vigorous rootstock that provides 

the plant with greater strength in comparison to a non-grafted plant. The upper part of the grafted 

plant is called ‘scion’ while the lower part is called ‘rootstock’. There are different types of 

grafting methods we use like Tongue / approach grafting, Cleft grafting, Top insertion grafting, 

Splice grafting, Pin grafting. Commercial grafting is currently practiced in a number of plant 

species, including fruits (citrus, apple, mango, grape, peach, plum, apricot, almond, and cherry), 

vegetables (watermelon, melon, cucumber, tomato, pepper, eggplant, and bitter gourd), and 

ornamentals (rose, chrysanthemum, bougainvillea, and bonsai), to obtain economic benefits. The 

first grafted vegetable seedlings used were for Watermelon (Citrullus lanatus L.) plants grafted 

onto Lagenaria siceraria L. rootstock to overcome Fusarium wilt. Since then, the use of grafted 

solanaceous and cucurbitaceous seedlings has spread, with the practice mainly used in Asia, 

Europe, and North America. Grafting is a centuries-old technique used in plants to obtain 

economic benefits. This technique has the potential to solve the problems of agriculture sector. It 

can boost farmer’s income by improving the crop yield and reducing the cost incurred on 

purchasing of huge amount of fertilizers and pest and disease control products.  

PRECONDITION FOR GRAFTING  

1. Selection of root stocks and scion: Determine desirable rootstock and scion of same stem 

size for successful graft and to overcome incompatibility problem. Selection of rootstock 

is based on viability, resistance to disease, adaptability to local environmental and soil 

condition, purity, viability, yield, fruit quality and market demand. 

2. Grafting compatibility: Compatible of rootstock and scion curtail the failure risk of graft 

even in later stage of growth.  

3. Grafting method required grafting clips, tubes, pins, and Grafting Blade. 

https://www.frontiersin.org/articles/10.3389/fpls.2016.01457/full#B100
https://www.frontiersin.org/articles/10.3389/fpls.2016.01457/full#B148
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4. Before transplanting of hardening of grafted seedling is done in acclimatization chamber 

for 7-10 days to prevent grafting from leaf burning and wilting.  

 

 

DIFFERENT METHODS OF GRAFTING  

1. Hole insertion grafting/ Top insertion grafting  

2. Tongue (Approach) Grafting 

3. Cleft grafting 

4. One cotyledon/Slant/Splice grafting 

5. Tube grafting 

6. Pin grafting 

ROOTSTOCK MEDIATED RESPONSE OF GRAFTED VEGETABLES TO STRESS  

Vegetable crops grown under protected and open-field conditions are faced with multiple biotic 

and abiotic constraints. The potency of grafting in imparting tolerance to vegetable crops against 

abiotic and biotic stressors has been attributed to several improved traits of grafted plants: (i) 

more vigorous root system apparatus, (ii) improved water and nutrient uptake, (iii) enhanced 

photosynthetic efficiency and water relations, (iv) stronger anti oxidative defence system, (v) 

heightened hormonal signalling, and (vi) large and long-distance movement of mRNAs, small 

RNAs and proteins. Grafting used as tool for reducing the effect of biotic and abiotic stresses. 

The watermelon grafted onto bottle gourd rootstock in heavy or loamy soils enhances flooding 

tolerance. Cucurbits grafted on pumpkin provide drought tolerance in sandy soil (Anonyms, 

2013). Mini watermelons grafted onto a commercial rootstock PS1313 (Cucurbita maxima 

Duchesne × Cucurbita moschata Duchesne) have shown 60% increase in yield when grown 

under irrigation stress conditions in contrast to ungrafted melon plants. (Rouphael et al., 2008) 

found that cucumber grafted on Shintoza-type rootstock (Cucurbita maxima Duchense × 

Cucurbita moschata) has shown low temperature resistance and copper toxicity resistance. The 

watermelon grafted onto saline-tolerant rootstocks increases around 81% yield under greenhouse 

production (Colla et al., 2010). Goreta et al., (2008) reported that watermelon cv. Fantasy grafted 
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onto Strongtosa rootstock (C. maxima Duch × C. moschata Duch) increases the shoot weight and 

leaf area even under saline conditions. Soil bore diseases like verticilium wilt, bacterial wilt, 

fusarium wilt, corky root etc. and nematodes area some of the biotic stresses cause damage in 

vegetable production especially in continuous cropping of greenhouses (Lee et al., 2003; Pogonyi 

et al., 2005). Melon plants, cv. Arava grafted on the cucurbita rootstock i.e. TZ-48 found that B, 

Zn, Sr, Mn, Cu, Ti, Cr, Ni and Cd were lesser in fruits (Edelstein and Ben-Hur, 2007). 
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Table: 1 Rootstock and Grafting methods used in vegetables 

Scion Rootstock Methods 

Eggplant Solanum torvum Tongue and cleft method 

Tomato L. pimpinellifolium Cleft method 

 Solanum nigrum Tongue and cleft methods 

Cucumber C. moschata Hole insertion and tongue method 

 Cucurbita maxima tongue method 

Water melon Benincasa hispida Hole insertion and cleft method 

 C. melo Cleft method 

Bottle gourd C. moschata Hole insertion and tongue method 

(Sinha A and Swapnil. 2018) 

ADVANCE APPROACH IN VEGETABLE GRAFTING   

1. Micro-grafting: In vitro grafting using very small or micro explants (<1/1000th mm3) from 

meristematic tissues. This method provides rapid propagation of virus free plants. Micrografting 

has been used in herbaceous plants.  

2.  Double grafted and single grafted tomato with potato: Pomato is produced by grafting of 

tomato scions onto potato rootstocks by method of cleft grafting. Above the ground harvest over 

500 cherry tomatoes with 100 Brix TSS. Single tomato grafts are Indigo Rose, Brandywine and 

Sun Sugar. Double grafted tomato plants are produced by using red and yellow pear tomato as 

scions and Big Beef or Geronimo rootstock. 

CONCLUSION   

Through this review we have examined grafting technique in plant for current agriculture. Grafting 

is a promising tool to enhance plant performance of vegetable grown under abiotic stresses 

conditions. Grafting is an eco-friendly technology which promotes organic vegetable production 

which minimizes the excess use of chemicals and their toxic residues in vegetables and 
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environmental pollution. Vegetable grafting, a plant surgical technique that is rapid and efficient, is 

currently the finest divergent approach to climate change-resilient plant production that addresses 

these abiotic stressors. So it is suggested that commercial approach grafting in vegetables attain the 

low input sustainable horticulture in future.   

FUTURE PERSPECTIVES 

Rootstock technologies have become a key tool to providing not only properties against biotic root 

stress but also abiotic stress protection against temperature fluctuations or salinity. Selecting 

compatible and appropriate rootstocks for important vegetables and ornamental crops need 

consideration. Although large numbers of rootstocks are available and used for different crops, 

improved rootstocks with improved characteristics, such as multiple-disease resistance and 

enhanced nutrient absorption and utilization efficiencies, are still lacking. Different approaches, 

such as the use of plant-growth-promoting rhizobacteria (PGPR), can be combined with grafting to 

further enhance nutrient uptake and utilization efficiency. Further studies are required to 

systematize the concentration and method of application of plant growth regulators for grafted 

plants.  
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Present study was carried out with forty seven promising wheat genotypes to 

characterize and selection strategies to improve the grain yield in wheat using association 

analyses. Genotypes were evaluated using a randomized complete block design with two 

replications at the Seed Breeding Farm, Department of Plant Breeding and Genetics, College 

of Agriculture, Jabalpur (M.P) during Rabi 2017-18.  Observations were recorded on 

randomly selected plants for fourteen morphological traits viz., plant growth habit, foliage 

colour, ear time of emergence, ear waxiness, flag leaf length, ear shape, ear density, awns 

presence, awns length, awn colour, ear colour, grain colour and grain shape and nineteen 

quantitative traits viz., days to 50% heading, days to maturity, plant height, number of 

tillers/plant, number of ear/plant, number of spikelets/ear, ear length, ear weight, peduncle 

length, biological yield/plant, 1000-grain weight, grain yield/plant, harvest index, canopy 

temperature, chlorophyll content, relative water content, protein content, starch content and 

sedimentation value. The genotypes revealed significant amount of variation for most of the 

studied traits. The results revealed that maximum variation was recorded for growth habit, 

foliage colour, ear waxiness, ear density, awns length, awn colour, ear colour, grain colour 

and grain shape. Positive and highly significant correlation of grain yield/plant was recorded 

with plant height, number of tillers/plant, number of ear/ plant, ear weight, peduncle length, 

biological yield/ plant, thousand grain weight, harvest index and chlorophyll content. Path 

coefficient analysis revealed maximum positive direct contribution towards grain yield/ plant 

via. harvest index, which was followed by biological yield/plant and number of tiller/plant. 

Hence, emphasis should be given to select these traits to increase the production and 

productivity of wheat. 

Key words: Wheat, morphological variation, correlation and path-coefficient  
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Introduction: 

Wheat (Triticum aestivum L.) is the world's second most important staple food crop for 

more than 35 percent of world's population next to the rice. It produces about 20% food 

resources of the world with high productivity and occupying a prominent position. India is the 

second largest wheat producer in the world with a production level of 101.20 million tonnes. 

Madhya Pradesh is the second largest producer state of wheat with area, production and 

productivity of 5.52 million hectare, 17.35 million tonnes and 3143 kg/ha, respectively[2]. 

Madhya Pradesh wheat is known for its quality and sale at high premium rate in the market due 

to its quality.  

Characterization should eventually lead to a system of recording and storing useful data 

that can be readily retrieved and made available to others and help in planning breeding 

programmes[10]. Among the several limiting factors for successful wheat production germplasm 

forms the raw material for any crop improvement programme. There is wide genetic diversity 

available in wheat and characterizing these resources is a prerequisite for the genetic 

improvement of its cultivars. The characterization and evaluation are the important pre- 

requisites for effective utilization of germplasm and also to identify sources of useful genes [48]. 

The estimation of genetic parameters and the co-heritance that help to decide breeding strategies 

may vary with environmental conditions and set up of experimental genotypes. Keeping these 

things in the view, an effort has been made in the present study to evaluate a set of promising 

genotypes with the objectives, to estimate the morphological variability. Similarly, an attempt 

was also made to analyze grain yield and its attributing traits of wheat by correlation and path 

coefficient analysis. 

Materials and Methods: 

A total of 47 promising genotypes (Received  from IIWBR, Karnal) were planted in 

randomized completely block design with two replications at Seed Breeding Farm, Department 

of Plant Breeding and Genetics, College of Agriculture, JNKVV, Jabalpur (Madhya Pradesh) 

during Rabi 2017-18. Each plot consisted of six rows of 6 meter row length spaced at 5 cm plant 
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and within a row at 20.0 cm. All the standard practices for wheat was followed to raise a healthy 

crop. The observations were recorded for fourteen morphological traits viz., growth habit, foliage 

colour, ear time of emergence, ear waxiness, flag leaf length, ear shape, ear density, awns 

presence, awns length, awn colour, ear colour, grain colour and grain shape and nineteen 

quantitative traits viz., days to 50% heading, days to maturity, plant height, number of 

tillers/plant, number of ear/plant, number of spikelets/ear, ear length, ear weight, peduncle 

length, biological yield/plant, 1000-grain weight, grain yield/plant, harvest index, canopy 

temperature, chlorophyll content, relative water content, protein content, starch content and 

sedimentation value. The morphological characterization was done using standard procedure of 

DUS descriptor. Correlation coefficient and path coefficient was worked out as method 

suggested by [24, 11], respectively. 

Results and Discussions 

Characterization is essential for identification of genotypes with desirable traits 

individually and in combination, wheat germplasm exhibited a wide range of variation in 

morphological traits.  Fourteen qualitative traits showed a wide range of variation in wheat 

genotypes (Figure 1) for all traits. Genotypes were polymorphic with respect to growth habit and 

were classified as erect (21.28%), semi erect (74.47%) and spreading (4.25%). This is a 

favorable trait for the selection of high production and low grain and straw loss. Ruiz and martin 

(2000) [32] studied growth habit among Spanish landraces of durum wheat and show that 93 % of 

studied genotypes appeared as erect or intermediate. The results indicated three types of foliage 

color i.e. pale green (12.76%), green (51.07%) and dark green (36.17%).  Genotypes further 

showed variability for ear time of emergence like very early (89.36 %) and early (10.64%).  

Similar results were found by [34, 17, 25, 6, 38, 3]. There were considerable differences among 

genotypes for ear waxiness weak (40.42 %), medium (27.66%), strong (23.40%) and flag leaf 

length (medium and long). Khaliq et al., (2008)[18] reported that flag leaf area and its active 

duration during grain filling had been considered as an essential trait in determining the grain 

yield. Flag leaf is of utmost importance in cereals like wheat, because it provides the maximum 

amount of photosynthesis assimilates to be stored in the grains. There is significant variation for 

ear shape namely tapering (85.10%) and parallel (14.90 %); ear density viz., vary lax (2.13%), 

lax (48.93%), medium (36.17%) and dense (12.77%). Traits ear shape and ear density, plays a 
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very crucial role in determination of grain yield in wheat. The large variation between the studied 

genotypes in terms of spike density reflects the genetic variation. Similar results were earlier 

found by [35, 39, 14, 21]. There is variation for awn length namely short (17.02%), medium 

(61.70%), long (19.15%) and very long (2.12%). Evaluated genotypes also showed variations for 

awn color such as dull white (19.15%), light brown (70.21%), dark brown (06.38%) and Black 

(4.25%). The wide variation of awns colour among studied genotypes reflects the variation in 

genetic structure among these genotypes. Similar result found by [27, 8, 47, 5]. The results indicated 

three types of ear color namely white (53.19%), light brown (40.42%) and dark brown (6.38%).  

The studied genotypes showed variation for grain colour such as white (08.51%), amber (70.21 

%) and red (21.27 %); grain shape viz., ovate (12.76 %), oblong (57.44%) and elliptical 

(29.79%). Grain shape is one of the most important parameters used in classification, 

identification and study of variation in wheat varieties [23].  There is presence of sufficient 

variation in seed size viz., medium (2.12 %), large (23.40 %) and very large (74.47%).  Similar 

result for this trait had been observed by[37, 7, 8]. 
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Figure 1: Variation for different morphological traits in Wheat 

 

Correlation coefficients at phenotypic level are presented in the table 2. Significant 

and positive correlations were observed between days to 50% heading and days to 

maturity, number of spiklets/ear, ear length, plant height, ear weight and protein content. 

Similar, findings were observed by[16, 42, 12, 19] for ear weight. 

Number of ear/plant revealed highly significant positive association with peduncle 

length, biological yield/plant, harvest index, chlorophyll content, relative water content, 

whereas significant negative with ear length and protein content. Similar, findings for this 

trait were observed by [29, 40, 4, 1]. Number of spiklets/ear showed highly significant positive 

association with ear length, ear weight and biological yield/plant. Similar, findings were 

observed by[41, 13, 19, 43]. Biological yield/plant showed significant negative association with 



587 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

harvest index, protein content and starch content was supported by the findings of [29]. 

Harvest index revealed significant positive association with chlorophyll content, 

relative water content and starch content and significant negative with protein content. 

Similar, results were earlier reported by[29, 40]. The grain yield/plant revealed positive and 

highly significant correlation with plant height, number of tillers/plant, number of ear/ 

plant, ear weight, peduncle length, biological yield/ plant, thousand grain weight, harvest 

index and chlorophyll content. This suggested that while improving grain yield in wheat 

these traits should be given due importance. The above mentioned findings are in 

agreement with the findings of [13, 12, 15, 28, 9] for biological yield/plant and harvest index; [13, 

30, 31] for number of effective tillers/plant and 1000 grain weight; [20, 15] for plant height;  [46] 

for number of ear/plant and 1000 grain weight; [33] for biological yield/plant and ear 

weight; [36] for biological yield/plant, harvest index, ear length, 1000 grain weight and 

plant height.  

 Path coefficient analysis measures the direct influence of one variable upon the 

other, and permits separation of correlation coefficients into components of direct and indirect 

effects. Partitioning of total correlation into direct and indirect effects provide actual information 

on contribution of characters and thus form the basis for selection to improve the yield. Path 

coefficient analysis was carried out using coefficient of all the traits with grain yield per plant 

(Table 3). 

Maximum direct effect on grain yield/ plant was contributed mostly by harvest index 

(0.8824), followed by biological yield/plant (0.8637) and number of tiller/plant (0.1144). This 

means that a slight increase in one of the above traits may directly contribute to seed yield. 

Similar results were observed by [44, 26, 41, 28] for harvest index and biological yield/plant; [42] for 

biological yield/plant and number of tiller/plant; [22] for harvest index; [49]for number of 

tiller/plant.  

On the other hand, the maximum negative direct effect was exhibited by number of 

ear/plant (-0.1570), followed by plant height (-0.0843), number of spikelet/ear (-0.0288), ear 

weight (-0.0179) and days to maturity (-0.0147). The rest of the traits showed moderate to low 

positive or negative direct effect on grain yield per plant. Majority of indirect effects of various 
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independent traits via other traits were extremely low of either signs. There were only few 

characters had higher to moderate positive indirect effects. 

Harvest index exerted high indirect effect on grain yield/plant via, number of 

ear/plant, number of tiller/plant, 1000-grain weight, peduncle length; biological yield/plant 

via. plant height, ear weight,  number of tiller/plant, number of ear/plant, number of 

spikelets/ear, days to maturity, 1000-grain weight, peduncle length, days to 50% heading 

and ear length and number of tillers/plant via. number of ear/plant. Hence these indirect 

effects should also be kept in the mind while selection for better yield. 
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Table 1: Phenotypic correlation coefficients among nineteen traits of wheat 
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0 

Significance level  0.05  0.01,   If correlation r = 0.1654   0.2163 

 

 Table 2: Path analysis (genotypic level) showing direct (bold values) and indirect effects on different traits in wheat 
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Abbreviation: DH = Days to 50% heading, DM = Days to maturity, PH = Plant height (cm), 

NTPP = Number of tillers per plant, NEPP = Number of ear per plant, NSPE =  Number  of  

spikelets per ear,  EL = Ear length (cm), EW = Ear weight, PL = Peduncle length  (cm),  

BYPP = Biological yield per plant (g), TGW = 1000-grain weight (g),  HI = Harvest index 

(%), CT = Canopy temperature (ºC), CC = Chlorophyll content (SPAD Units), RWC = 

Relative water content,  PP = Protein %, SP = Starch %, SDS Value = Sedimentation value 

(ml), GYPP= Grain yield per plant (g) 
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There are many ways that dedicated and contributed in the countable change of 

rural livelihood in India since independence. The numerous rural and agricultural 

development plans and schemes were started and implemented by the movement and 

other rural development functionaries in India that effort undoubtedly made change in 

life and living aspects of rural community. Now a day’s many programmes related to 

rural development are still running and implemented in the rural setting but few new 

initiatives like start-up are also playing very big role in changing rural life of the people 

by giving them ray of hope for living and respect in the society.  India has become one of 

the fastest growing start-up hubs in the world in recent years. There are tens and 

thousands of start-ups in the country across various sectors, including technology, 

media, healthcare and financial technology, business services among others. Start-up 

India Scheme is an initiative by the Government of India for generation of employment 

and wealth creation. The goal of Start-up India is the development and innovation of 

products and services and increasing the employment rate in India. Benefits of Start-up 

India Scheme is Simplification of Work, Finance support, Government tenders, 

Networking opportunities which may improve the life of rural India by assuring the 

financial and social strengths.  

Key words: Rural development, Employment, Social respect, Start-ups, Rural people. 

 INTRODUCTION 

The literary meaning of start-up is a newly established business.[7]
 The numerous 

rural and agricultural development plans and schemes were started and implemented by the 

movement and other rural development functionaries in India that effort undoubtedly made 

change in life and living aspects of rural community. Now a day’s many programmes related 

to rural development are still running and implemented in the rural setting but few new 

initiatives like start-up are also playing very big role in changing rural life of the people by 
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giving them ray of hope for living and respect in the society.  This article focuses on Indian 

scenario of start ups with their role in changing lives of rural poor and how the startups have 

the opportunity to fill these gaps. The major developmental problems of rural areas like 

Healthcare, Banking, Electricity, Waste Management, Skill Development etc are still 

prevalent on a large scale. 

 Startup India Scheme is an initiative by the Government of India for generation of 

employment and wealth creation. The goal of Start-up India is the development and 

innovation of products and services and increasing the employment rate in India. Benefits of 

Start-up India Scheme are Simplification of Work, Finance support, Government tenders, 

networking opportunities.[1] 

An additional area relating to this initiative is to discard restrictive States Government 

policies within this domain, such as License Raj, Land Permissions, Foreign Investment 

Proposals, and Environmental Clearances. It was organized by The Department for 

Promotion of Industry and Internal Trade. [9] 

A startup defined as an entity that is headquartered in India, which was opened less 

than 10 years ago, and has an annual turnover less than ₹100 crore .[2]  

Under this initiative, the government has already launched the I-MADE program, to 

help Indian entrepreneurs build 10 lakh mobile app start-ups, and the MUDRA Bank's 

scheme (Pradhan Mantri Mudra Yojana), an initiative which aims to provide micro-finance, 

low-interest rate loans to entrepreneurs from low socioeconomic backgrounds.[4] Initial 

capital of ₹20,000 crore  has been allocated for this scheme.[6]  

 

A. ACTION PLAN OF START-UP INDIA SCHEME 

The action plan of Start-up India is based on the following factors: 

1. Simplification of Work: This initiative simplifies the work for the new entrants in order to 

motivate them. This includes following steps taken by the government: 

i. The government has set-up Startup India hubs where all the works related to 

incorporation, registration, grievance handling, etc. is being managed.  
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ii. An application and an online portal is set-up by the government to facilitate 

registration from anywhere and anytime. 

iii. The patent acquisition and registration is now fast for the start-ups. 

iv. According to the Insolvency and Bankruptcy Bill, 2015 facilitates fast winding up of 

the start-ups. A new start-up can be wind-up itself within 90 days of the incorporation. 

 2. Finance Support: In order to motivate the start-ups, the government provides various 

financial  supports. These steps taken by the government are as follows: 

i. The government has set up a corpus of Rs.10,000 crores for 4 years (Rs.2500 crore 

each year). From such fund, the government invests in various start-ups. 

ii. Special funds are provided, investment in which leads to exemption from the income 

tax on the Capital Gain. 

iii. Income tax exemption is available for the start-ups for the first 3 years after the 

incorporation. 

iv. Investment by venture capital funds in Start-ups is exempted from the application of 

this provision. The same extends to the investment made by incubators in the Start-

ups. 

B. BENEFITS OF START-UP INDIA 

1. Financial Benefits 

2. Income Tax Benefits 

3. Registration Benefits 

4. Government Tenders 

5. Huge Networking Opportunities 

1. Financial Benefits: 

Most of the start-ups are patent based. It means they produce or provide unique goods 

or services. In order to register their patents, they have to incur a heavy cost which is known 

as the Patent Cost. Under this scheme, the government provides 80% rebate on the patent 
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costs. Moreover, the process of patent registration and related is faster for them. Also, the 

government pays the fees of the facilitator to obtain the patent. 

2. Income Tax Benefits 

Start-ups enjoy a good amount of benefits under the Income Tax head. The 

government exempts their 3 years income tax post the incorporation year. But they can avail 

it only after getting a certificate from the Inter-Ministerial Board. Also, they can claim 

exemption from tax on Capital Gains if they invest money in specified funds. 

3. Registration Benefits 

Everyone believes that incorporation and registration of business are far more difficult 

than running it. It is because of the long and complex steps of registration. Under the Start-up 

India scheme, an application is there to facilitate registration. A single meeting is arranged to 

at the Start-up India hub. Also, there is a single doubt and problem-solving window for them. 

4. Government Tenders 

Everyone seeks to acquire Government tenders because of high payments and large 

projects. But it is not easy to acquire the government tenders. Under this scheme, the start-ups 

get priority in getting government tenders. Also, they are not required to have any prior 

experience. 

5. Huge Networking Opportunities  

Networking Opportunities means the opportunity to meet with various start-up 

stakeholders at a particular place and time. The government provides this opportunity by 

conducting 2 start-ups fests annually (both at domestic as well as the international level). 

Start-up India scheme also provides Intellectual Property awareness workshop and 

awareness. 

C. ELIGIBILITY FOR REGISTRATION UNDER START-UP INDIA SCHEME 

1. The company must be a private limited company or a limited liability partnership 

firm. 

2. The firms should have obtained approval from the Department of Industrial Policy 

and Promotion. 
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3. It must have a recommendation letter by incubation. 

4. The firm must provide innovative schemes or products. 

5. It should be a new firm or not older than five years. 

6. The total turnover of the company should be not exceeding 25 crores. 

7. It should not be a result of splitting up, or reconstruction, of a business already in 

existence.[6] 

D. CHALLENGES FACED BY START-UP INDIA 

1. People generally believe start-ups are just about thinking about a new idea or plan. 

But in reality, execution of such plan is more necessary than just thinking about it. 

2. The view or perspective of the government on start-up India plan is quite short-term 

in nature. 

3. It does not look at the long-term path of the start-ups. 

4. For the success of any new business, competent workforce is necessary. But in case of 

start-ups, skilled workforce is not possible due to the lack of funds at the initial phase. 

5. Risk of reaching failure is greater in the start-ups as compared to other organizations. 

It is because they tend to take steps quite fast.[4] 

E. FOCUS AREAS TO START NEW START UPS WITH THEIR ROLE IN 

CHANGING LIVES OF RURAL POOR 

1. Healthcare Services in Rural Areas 

A good healthcare is one of the most important needs that need to be fulfilled. 

According to the government reports, about 70 percent of the population falls to poverty 

because of out-of-pocket expenditure incurred in primary health care. Health-based start-ups, 

thus, are solutions that India needs. The start-ups can utilize the gap of primary healthcare in 

rural areas, to enjoy some profits and bring changes there too. 

2. Solution of Banking Problems in Rural Areas 

There are a lot of issues related to banking in rural India. The most low-income rural 

families prefer to transact in cash, or store any savings that would be easily accessible.  

4. Waste Management in Rural India 
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Sanitation is a big issue in both rural and urban India, but while the ones earning or 

living in a society have someone to look after it, the same isn’t true in villages. Most of the 

waste gets dumped outside the house in a plot which is empty, or where house haven’t been 

built. This has led to much sanitation related diseases, including the issue of malnutrition 

among children.  

5. Skill-India issue among Women in Rural India 

Since there are so many start-ups which focus on mobile application based operations, 

how about we focus on the most important thing that force the youth from rural India to go 

and lead a life of misery in the cities? So, a start-up idea can be to focus on the much needed 

skilling of Indian women from rural India at a reasonable rate, following which placements 

can be provided to their own organization, ushering a new era of New Women in New 

India.[5,6] 

E. THE EXAMPLE OF FEW START UPS THAT ARE CHANGING THE LIVES OF 

RURAL INDIA - 

1. Go Coop is an online social marketplace, connecting weavers, artisans, cooperatives, 

and community-based enterprises with buyers. The start-up based in Bengaluru was 

founded by Siva Devireddy in 2005. It helps handloom and handicraft cooperatives 

and artisans connect directly with buyers, allowing them to market their products 

online, reducing the cost, increasing efficiency, and transparency. The platform is 

beneficial especially for those in rural areas. 

 

2. Maatritva is a Nasik-based start-up that provides a unique mobile health platform 

which empowers healthcare providers like Auxiliary Nurse Midwives (ANM), 

gynaecologists, and medical officers and helps in screening, identifying and tracking 

of high-risk pregnant women. The start-up was founded by Pritish Agarwal, Abhishek 

Verma, and Garima Dosar in April 2017. The platform aims to prevent complications 

in pregnant women, enabling safe deliveries. 

 

3. Chikitsak is a Bengaluru-based health tech start-up founded by Milind Naik in 2014. 

It focuses on screening non-communicable diseases like cardiovascular diseases, 

chronic respiratory diseases, diabetes, cancer, etc. through healthcare workers. It aims 
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to provide rural population access to affordable primary healthcare, combining 

portable medical screening kit with technology. It leverages a tech solution with 

clinical decision support system bundled with certified medical devices. 

 

4. Rozgar Dhaba is an innovative start-up founded by Vinod Pandey in 2018. It was 

started in Madhya Pradesh's Sehore district. Rozgar Dhabas are tea stalls that work as 

centers for exchanging or sharing information on job opportunities within rural 

communities. Jobseekers can display their information in the tea stalls; employers can 

also share their requirements. Rozgar Dhaba collects information and connects 

jobseekers and employers 

 

5. Intello Labs brings 'AI to agriculture'. Bengaluru-based Intello Labs aims to 

revolutionize agriculture by leveraging Artificial Intelligence, deep learning, and IoT 

to help farmers scale their businesses. It is among the country's most awarded agritech 

start-ups. Its products use images for crop inspection, agricultural product grading, 

deriving insights/quality parameters, and recommendations.[4] 

 

 

CONCLUSION 

The role of start-ups in rural economic prosperity is enhancing in today’s world at 

very faster rate because the start-ups are creating new jobs. Global data shows that start-ups 

are creating more jobs in our nation than the large companies or enterprises. The numerous 

start-ups have introduced based on latest technologies like Internet, Artificial Intelligence and 

Robotics etc.  by creation of different employment options or profitable ventures. The rural 

youth may get ample opportunities to harness the wealth for perceiving their better standard 

of living in rural areas.  It may also increase the Gross Domestic Products which will play a 

vital role in enhancing the economic growth of a country.  By supporting and encouraging 

more start-ups, it is possible to generate more revenue domestically and consumer’s capital 

will also flow around the Indian rural economy. Start-ups will grow with innovation and 

creativity. A small idea can be turned into big innovative solution which can change our 
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future. Now here it can be concluded that start-ups are playing very important role in 

economic growth of rural India resulting with changing lives of rural poor. 

Author Disclaimer: This is a conceptual article being compiled to help rural people for their 

growth and development and to harness employment opportunity by unemployed rural youth 

from different digital sources for the sole purpose of their overall welfare only. Author does 

not claim on this information. 
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In present scenario, agriculture sector facing multiple challenges. One of the 

major challenge is pest infestation with effective ness of crop protection strategies. A 

study was carried out to devise innovative most effective and ecofriendly integrated pest 

management strategies against fruit flies in guava orchards, Horticultural Research 

Station, Mondouri, BCKV, West Bengal. The experiment was laid out in randomized 

complete block design with three replication and seven treatments including the control. 

Hoeing under the tree canopy at 15 days interval along with collection of fallen fruits 

and burying deep in the soil. Foliar application of Neem oil 5% along with plastic 

mulching was found to be most effective in reducing the average fruit fly pupal recovery 

(6.83) followed by plastic mulching (10.31) and tillage along with Metarhizium anisopliae 

(11.16). The next least pupal recovery was noticed in neem oil 5% spray (12.33), 

followed by neem cake with tillage (14.66) and tillage treatment (16.83). The highest 

pupal recovery was observed in control (28.99). 

Keywords: Pupal recovery, Metarhizium anisopliae, Neem oil 

Introduction 

India is the largest producer of guava in the world. Although guava can be grown throughout 

India and major producing states are Uttar Pradesh, Maharashtra, Bihar, Andhra Pradesh, 

West Bengal, Karnataka, Gujarat and Madhya Pradesh. India’s guava production is currently 

estimated at 17,650,000 metric tonnes (Anonymous, 2018). Due to its diverse adaptability, 

guava crop is threatened by a number of biotic stress including insect pests about 80 insect 

pest species were reported to infest the guava (Butani, 1979). Among them, Fruit flies are the 

one of the major pest that affect the yield and quality of guava fruits. Fruit flies belong to the 

family Tephritidae and order Diptera. It contains more than 4000 species in which about 700 

species of sub family Dacinae has been presented all over the world (Fletcher, 1987).The fruit 

fly activity varies a lot depending mostly on the prevailing climatic conditions and the 
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diversity of other hosts in a particular agro-ecosystem. For this reason, it is imperative to 

study the seasonal abundance pattern, bio-ecology, the influence of abiotic factors on fruit fly 

activity for development and proper implementation of fruit fly management programmes 

(Raghuvanshi et al., 2012). Effective management of the fruit flies on guava requires a better 

understanding of the seasonal dynamics of the species present in a locality. This will ensure 

that control measures are targeted at periods of maximum population build up and/or at the 

most vulnerable stage of the crop to achieve effective control. The knowledge on biology and 

biometrics of insect pests is helpful in developing efficient management strategy that will 

prevent wasteful use of expensive as well as hazardous chemicals. It tells about the 

developmental stages, their duration, time of occurrence and the time of infestation (Laskar, 

2013).The fruit flies are very difficult to manage due to the fact that they are polyphagous, 

multivoltine, adults have high mobility and fecundity, and all the developmental stages are 

unexposed. Only adults are exposed while eggs and maggots remain protected in the host 

tissues and most of insecticidal treatments are ineffective and also there is a limited scope for 

the use of chemical insecticides because of the residual problems (Singh et al., 2011). 

Method and materials 

2..1 Management of fruit flies under field conditions in guava orchard 

The management of fruit flies was undertaken in the Horticulture Research Station, 

Mondouri, BCKV, Nadia, West Bengal situated at 23° 53´N latitude and 88° 95´E longitude 

with an elevation of 9.75 m above mean sea level and laboratory experiments were 

conducted in Department of Agricultural Entomology, Bidhan Chandra Krishi 

Viswavidyalaya (BCKV), Mohanpur, Nadia, West Bengal. 

Management of the fruit flies were carried out by using the eco-friendly and economically 

viable treatment methods to reduce the infestation of fruit flies in guava orchard. The 

treatments were initiated during July 2018. In Mondouri, first selected the optimum trained 

and pruned guava trees having desirable height for the treatments. The soil and land were 

uniform without any slope. Design of the experiment was Randomised block design (RBD) 

with seven treatments and three replications. Plot size of one replicated treatment was 5m2. 
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There were doing recommended package of practices excluding plant protection. The 

treatment details are as follows: 

T1: Tillage 

T2: Tillage with Neem oil foliar spray 

T3: Plastic mulching 

T4: Plastic mulching with Neem oil foliar spray 

T5: Tillage with Neem cake application 

T6: Tillage with Metarhizium anisopliae application 

T7: Control plot without any treatments 

 At ten per cent incidence of fruit fly damage, the first phase of treatments were taken. Pre-

treatment observation of pupal recovery recorded from all blocks, before application of 

treatments. T1 was tillage, which is done around the tree with covered full canopy area at one 

feet depth. T2 was tillage with Neem oil 5% spray. Sprays were taken up using high volume 

knapsack sprayer and sprayed on full canopy of tree as well as under the tree. T3 was plastic 

mulching. White transparent plastic sheet having 25 micron thickness were covered around 

full canopy of the tree at distance of 6 meter. T4 was plastic mulching with Neem oil 5% 

application. T5 was Neem cake application. General recommendation of Neem cake 500g per 

5 square meter was applied under tree after the tillage. T6 was tillage with Metarhizium 

anisopliae, Biosar® biocontrol agent having 2×106 /gm CFU count. It was powdery form, so 

it recommended as spray volume containing 5gm/L of water around the tree after tillage. T7 

was control without any treatments. These treatments were repeated twice at two weeks 

intervals and taken pupal recovery after 2 weeks of each phase of treatment intervals. 

2..2 Evaluation of treatments in field conditions in guava orchard through pupal 

recovery 

After the treatments of each plots, investigation were carried for pupal recovery for the 

checking the effectiveness and evaluation of the each treatments. So that randomly selected 

three spots around the of each replicated treatments like S1,S2 and S3 and pupa collected 

from these three spots added together which represented that particular replication plot value. 
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From this spots, carefully removed soil using shovel and spade at 1feet length×1feet width × 

1feet depth. This process conducted in each replicated treatment plots. After that carefully 

observed the pupae of fruit fly in that soil as well as inside pit. Soil sieved using soil strainer 

for getting maximum number of pupae. And taken the number of count of pupae from each 

replicated treatment plots for evaluation of effectiveness of each treatments.  

2.3 Statistical analysis 

Data from field experiments were analyzed by Randomized Block Design (RBD). Mean and 

standard deviation calculated in Windows excel. Correlation coefficients and linear 

regression analysis were carried out between the dependent and independent variables used in 

the study and calculations were done in SPSS statistical package (20.0 version). 

3. Result 

Highest pupal recovery per cent reduction over control was recorded in plastic mulching with 

neem oil 5% spray (76.44%) followed by plastic mulching (64.43%). Tillage with 

Metarhizium anisopliae application, neem oil 5% foliar spray and tillage with neem cake 

application registered 61.50%, 57.46% and 49.43% per cent pupal recovery reduction over 

untreated control. Tillage treatment showed 41.94% reduction of pupal recovery over control, 

which was the least per cent reduction of pupal recovery over control among the treatments 

(Table 1). 

Table 1. Efficiency of different management techniques against fruit fly infestation in 

guava orchard through pupal recovery count. 

                 Pupal recovery at   

S.N.       Treatments Pre-

treatment 

(1DBT) 

1
st
 phase of 

treatments 

(14 DAT) 

2
nd

phase of 

treatments 

(14 DAT) 

Over all 

mean 

Overall mean % 

reduction over 

control 

T1 Tillage 

 

22 

(4.74) 

18.66 

(4.37) 

15 

(3.93) 

16.83 

(4.15) 

41.94 
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T2 Tillage+ Neem oil 

5% foliar spray 

24.33 

(4.96) 

14.33 

(3.83) 

10.33 

(3.28) 

12.33 

(3.55) 

57.46 

T3 Plastic mulching 

 

21 

(4.61) 

11.33 

(3.42) 

9.3 

(3.12) 

10.33 

(3.27) 

64.43 

T4 Plastic 

mulching+Neem oil 

5% foliar spray 

18.33 

(4.34) 

8.66 

(3.03) 

5 

(2.34) 

6.83 

(2.68) 

76.44 

T5 Tillage +Neem cake 

application 

22.67 

(4.79) 

16 

(4.04) 

13.33 

(3.70) 

14.66 

(3.87) 

49.43 

T6 Tillage+ 

Metarhizium 

anisopliae 

(2×108/gm CFU) 

22.33 

(4.78) 

13.66 

(3.76) 

8.66 

(3.03) 

11.16 

(3.39) 

61.50 

T7 Control (untreated 

check) 

23.67 

(5.73) 

25.66 

(5.11) 

32.33 

(5.73) 

28.99 

(5.42) 

0.00 

   F Test N.S Sig.* Sig.* Sig.*  

 SEm± 0.26 0.20 0.18 0.19  

 CD at 5% 0.79 0.62 0.56 0.59  

    CV 9.11 8.86 8.73 8.79  

DBT- Days before treatments; DAT- Days after treatments; Sig*-Significant; N.S-Non 

significant; Figures in parenthesis indicate square root transformation. 

Discussion 

 The observed findings are concord with the findings of Khan et al. (2009) evaluated the 

effect of neem oil and neem seed extract on the infestation, settling and oviposition of melon 

fruit fly, (Bactrocera cucurbitae Coq.) and revealed that significantly less number of pupae 

were recovered from the randomly selected fruits in the treated plots as compared to control. 
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Ekesi et al. (2010) observed the pathogenicity of 13 isolates of Metarhizium anisopliae and 

two isolates of Beauveria bassiana to Ceratitis capitata and exposed as late third instar larvae 

in sand was evaluated in the laboratory. All isolates caused a significant reduction in adult 

emergence and a corresponding large mortality on puparia of both species. This findings are 

also line with the results of Silva et al. (2011) observed through the experiment that neem 

seed cake has contact actions against the larval-pupal stage of C. capitata. Neem seed cake in 

the pupation substrate can cause high mortality when its concentration is 50% or more, and it 

prolongs the delay of the pupal period of C. capitata. Khlaywi et al. (2014) found that the 

efficacy of Beauveria bassiana and Metarhizium anisopliae on last instar and pupae of 

Ceratitis capitata in the soil using different volumes of spore suspension concentrations. M. 

Anisopliae revealed higher mortality rate than B. bassiana reaching 73.80% at 1×109 

concentration of volume 20ml/100g. 

Conclusion 

For the management of fruit fly, correct field monitoring with area-wide management is 

required combination of plastic mulching with Neem oil (5%) foliar application and tillage 

with Metarhizium anisopliae application found to be best control methods against fruit 

flies in guava. The integrated pest management techniques are required to overcome the 

fruit flies infestation, especially in summer guava found to be worthful. And this 

innovative management strategy can be well adapted for other guava growing regions in 

the country. 
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Fig 1-4: (1) Tillage under guava trees; (2) Plastic mulching around the guava trees; (3) 

Tillage with metarhzium application under trees; (4) Neem oil 5% foliar spraying on the tree 
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India occupies approximately 2.4% of the total geographical area of the world, 

while it supports over 15% of the world population. Unprecedented population pressure 

and demand of society on scarce land, water and biological resources and the increasing 

degradation of these resources is affecting the stability and resilience of our ecosystems 

and the environment as a whole. Effective use of land and water is fundamental to 

growth and sustainable development. The concept of watershed management has 

evolved to ensure effective use of both natural and social capitals. Thus, the watershed 

development programmes include land, water, and human resources as essential 

components.  

Introduction 

A watershed (or catchment) is a geographic area that drains to a common point, which 

makes it an attractive unit for technical efforts to conserve soil and maximize the utilization 

of surface and subsurface water for crop production. A watershed is also an area that contains 

administrative and property boundaries, lands that fall under different property regimes, and 

farmers whose actions may affect each other’s' interests. Human defined boundaries, 

however, normally do not match biophysical ones. In watershed management projects, 

mechanical or vegetative structures are installed across gullies and rills and along contour 

lines, and areas are earmarked for particular land use based on their land capability 

classification. Cultivable areas are put under crops according to strict principles of contour-

based cultivation. Erosion-prone, less favorable lands are put under perennial vegetation. This 

approach aims to optimize moisture retention and reduce soil erosion, thus maximizing 

productivity and minimizing land degradation. Improved moisture management increases the 

productivity of improved seeds and fertilizer, so conservation and productivity-enhancing 

measures are complementary  

Concept of Watershed 
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 The concept of watershed based policy-making was first coined in United State of America 

(USA), by John Wesley Powell, head of United States (US) Geographical Survey in 1887. 

The John Wesley Powell, proposed to congress that new states in the semi-arid west be 

organised and governed in accordance with appropriate watershed boundaries rather than 

straight line-political boundaries. He called the new watershed approach an ideal medium for 

a new form of self-government (Michal Viencent 1999). 

History of Watershed programme in India 

Several studies have shown that effective management of natural resources through 

watershed management programs delivers sustainable ecological benefits and drives 

community development. This includes increasing crop production, recharging groundwater 

levels, rejuvenating dried-up rivers and ponds, improving livelihoods, reversing the process 

of migration, protecting the environment, boosting women’s empowerment and ensuring 

food, fodder and fuel security (Rao et. al 2015). 

 Centrally Sponsored Scheme of “Soil Conservation Work in the catchments of River Valley 

Projects (RVP)” was launched in 1962-63. 

 The Ministry of Agriculture started a scheme of Integrated Watershed Management in the 

Catchments of Flood Prone Rivers (FPR) in 1980- 81. 

 During the 1980s, several successful experiences of fully treated watersheds, such as 

Sukhomajri in Haryana and Ralegaon Siddhi in Western Maharashtra, came to be reported. 

 The Ministry of Agriculture launched a scheme for propagation of water 

harvesting/conservation technology in rainfed areas in 19 identified locations in 1982-83. 

 In October 1984, the Ministry of Rural Development (MoRD) adopted this approach in 22 

other locations in rainfed areas 

 With experience gained from all these, the concept of integrated watershed development was 

first institutionalised with the launching of the National Watershed Development Programme 

of Rainfed Areas (NWDPRA) in 1990, covering 99 districts in 16 states 

 Meanwhile, conservation work was ongoing in the Drought Prone Areas Programme (DPAP) 

launched by MoRD in 1972-73. 

 In 1977-78, the MoRD started a special programme for hot desert areas of Rajasthan, Gujarat 

and Haryana and cold desert areas of Jammu & Kashmir and Himachal Pradesh (which were 

earlier under DPAP) called Desert Development Programme (DDP). 
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 In 1988 the National Committee on DPAP and DDP was set up under the Chairmanship of 

the Member, Planning Commission to appraise and review the DPAP and DDP. The 

committee was initially headed by Dr. Y.K. Alagh and later by Shri L.C. Jain who took over 

as Member, Planning commission in charge of the subject. The committee submitted its 

report in August 1990. 

 In 1994, a Technical Committee under the Chairmanship of Prof. C.H. Hanumantha Rao was 

appointed to appraise the impact of the work done under DPAP/DDP; identification of the 

weaknesses of the programme and to suggest improvements. 

 The Hanumantha Rao Committee felt that “the programmes have been implemented in a 

fragmented manner by different departments through rigid guidelines without any well-

designed plans prepared on watershed basis by involving the inhabitants. Except in a few 

places, in most of the programme areas the achievements have been dismal. Ecological 

degradation has been proceeding unabated in these areas with reduced forest cover, reducing 

water table and a shortage of drinking water, fuel and fodder” (Hanumantha Rao Committee, 

1994, Preface)  

 The Committee, therefore, decided to revamp the strategy of implementation of these 

programmes, drawing upon the “the outstanding successes” of some ongoing watershed 

projects. 

 It recommended that sanctioning of works should be on the basis of the action plans prepared 

on watershed basis instead of fixed amount being allocated per block as was the practice at 

that time. 

 It called for introduction of participatory modes of implementation, through involvement of 

beneficiaries of the programme and non-government organisations (NGOs). 

 The Committee also called for a substantial augmentation of resources for watershed 

development by “pooling resources from other programmes being implemented by the 

Ministry of Rural Development, e.g., Jawahar Rozgar Yojana, Employment Assurance 

Scheme, etc., and by integrating them with DPAP and DDP”. 

 The Committee recommended suitable institutional mechanism for bringing about 

coordination between different departments at the central and state levels with a view to 

ensuring uniformity of approach in implementing similar programmes for the conservation of 

land and water resources. 
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 On the basis of these recommendations, the Hanumantha Rao Committee formulated a set of 

“Common Guidelines”, bringing five different programmes under the MoRD, namely, DPAP, 

DDP and Integrated Wastelands Development Programme (IWDP), as also the Innovative- 

Jawahar Rozgar Yojana (I-JRY) and Employment Assurance Scheme (EAS), 50% of the 

funds of both of which were to be allocated for watershed works. 

 The watershed projects taken up by MoRD from 1994 to 2001 followed these Common 

Guidelines of 1994. 

 In 2000, the Ministry of Agriculture revised its guidelines for NWDPRA, making them 

“more participatory, sustainable and equitable”. These were called WARASA – JAN 

SAHABHAGITA Guidelines. 

 The common guidelines of 1994 were revised by MoRD in 2001 and then again modified and 

reissued as guidelines for Hariyali in April 2003. 

Watershed Management programme in India 

Watershed Development as a means for increasing agricultural production in rainfed, 

semi-arid areas. There are nearly 85 million hectares of land as rainfed area in the country. 

These areas were bypassed by the Green Revolution and so experienced little or no growth in 

agricultural production for several decades. By capturing the Water Resources Management 

and improving the management of soil and vegetation, Watershed Development aims to 

create conditions conducive to higher agricultural productivity while conserving natural 

resources. 

Objectives  

 To mitigate the adverse effects of drought on crops and livestock. 

 To control desertification. 

 To encourage restoration of ecological balance and 

 To promote economic development of village community. 

 

Water shed development originally managed by national wasteland development board under 

Ministry of Environment and forest .It is now placed under Ministry of Rural Development 

and Department of Land Resources. The main objective of this programme for development 

of waste lands in non-forest areas, checking of land degradation, putting such waste land into 

http://www.afcindia.org.in/watershed_development.php
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sustainable use and increasing bio mass, availability of fuel wood, fodder and restoration 

ecology etc. .Thus concept of watershed development is a integrated nurture with multi-

disciplinary activities in the area. At present Ministry of Rural Development and Department 

of Land Resources, Government of India funding watershed development programmes under 

D.P.A.P., D.D.P., and Integrated Wasteland Development Plan (I.W.D.P.) etc. This 

programme is intended to be taken up in rain-fed and drought-prone areas especially 

predominated by SC/ST population and preponderance of wasteland.  

 

 

Important Watershed Programmes in India 

 National Watershed Development Project for Rainfed Areas (NWDPRA) 

 Soil Conservation in the Catchments of River Valley Projects (RVP) 

 Shifting Cultivation: The Watershed Development Project in Shifting Cultivation Area 

(WDPSCA) 

 Reclamation of Alkali Soils. 

 Watershed Development Fund (WDF) 

 Externally Aided Projects (EAP) 

 Drought Prone Areas Programme (DPAP 

 Desert Development Programme (DDP) 

 Integrated Wasteland Development Programme (IWDP) 

 Externally Assisted Projects (EAPs) 

 Investment Promotional Scheme 

 Support to NGOs 

 The Wastelands Development Task Force 

 Integrated Afforestation and Eco-development Projects Scheme 

Need and Importance of Watershed Development Programmes 

Water harvesting, security and conservation 

Soil and water are the basic resource of the country which must be carefully conserved and 

judicially utilized to sustain the ever increasing human and livestock population. It is 

estimated that 5,334 million tones of soil is eroded annually. Rapid increase in global 
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population, especially in several developing countries of Africa and Asia, has accentuates 

stress on soil and natural resources and resulted in to soil and environmental degradation of 

natural resources and scarcity of water, are the major issues for addressing the issue of 

sustainable development or watershed management. 

Agricultural development  

The watershed management programs aim to restore and maintain traditionally tested and 

ecologically sustainable agro-farming practices. This particular approach helps in generating 

more livelihood opportunities through improvements in crop production and conservation of 

soil health. In addition to construction of watershed structures and training and capacity 

building programs, farmers are also supported with supplementary programs like promotion 

of less water-intensive crops, multiple crop plantation in the same field, crop rotation, crop 

plantation according to rainfall patterns, seed storage or development of seed banks after 

harvest, tree plantation alongside agricultural fields, and water structure construction at 

required locations. 

Women Empowerment 

Women’s empowerment is a process through which women in a society gain the power of 

decision-making and a greater share in control over material, human, information, and 

financial resources. 

Livelihood generation and poverty alleviation 

Watershed management programs are primarily aimed at the development and improvement 

of poor rural household income levels. These programs have helped millions of farmers 

improve their income and quality of life. The programs ensure that farmers secure two to 

three crops a year, thereby enhancing the income of each household while helping them 

reverse the process of forced migration from villages to cities. 

Ecological conservation 

The primary aim of watershed management programs is the conservation of the ecosystem 

and natural resources, and the reversal of the process of climate change and global warming. 

Conclusion 
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The watershed management for rural development is a holistic resource management 

approach, employing integrated and adaptive management strategies to account for 

biological, physical and social elements within the landscape. Watershed Development 

Programmes (WDPs) have been accorded high priority in India’s development plans. The 

WDP approach seeks to improve and develop all types of lands, government, forest, 

community and private lands- that fall within a particular watershed as well as social 

development 
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The concepts of food security, poverty and sustainability are main paradigms. 

They are often addressed separately in scientific literature. We argue that this 

disconnect hinders a coherent discussion of sustainability transition which will be 

necessary to solve problems (environmental, social, economic and health). Our review 

highlights linkages between food security, poverty using the perspective of 

sustainability. India has revolutionised its agriculture but still there is problem of 

poverty, malnutrition and ill health. Food security is related to all of the United Nations 

sustainable development goals. Improved food security governance based on sound, 

equitable and sustainable food systems that benefit from modern information and 

sustainable and equitable agricultural technologies is essential for countries to meet the 

SDGs. 

Keywords: Food security, Sustainable Development Goals, Poverty, Malnutrition, 

Micronutrient Deficiency. 

Introduction 

As the world population continues to grow, much more efforts and innovation will be 

urgently needed, in order to sustainably increase agricultural production, improve the global 

supply chain, decreasing food losses and wasteand ensure that all who are suffering from 

hunger and malnutrition have access to nutritious food. According to the latest state of food 

security and nutrition in the world report (FAO,2019), more than 820 million people suffer 

from daily hunger and this number has been slowly increasing in the past three years. Almost 

two billion people face some form of food insecurity- i.e. without access to safe, nutritious 

and sufficient food. With the adoption of 2030 agenda and its accompanying 17 SDGs by 193 

mailto:sharmavassu1995@gmail.com
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heads of states in 2015, sustainable development is back in international limelight. Among 17 

SDGs, SDG 1- No Poverty and SDG 2- Zero Hunger, lay emphasis on achieving it by 2030. 

It is well knownthat food security and poverty are intermingled. In order to provide food 

security, poverty must be eradicated first. 

Food security- consequences and future prospects 

While the world currently produces enough food for its citizen, hundreds of millions of 

people are undernourished, while more than 1 billion is overweight or obese.At the 1996 

FAO Romeworld food summit, food security was defined as a condition that exists when “all 

people, at all times have physical and economic access to sufficient, safe and nutritious food 

that meet their dietary needs and food preferences for an active and healthy life”. Food 

insecurity has many dimensions like over nutrition, under nutrition and micronutrient 

deficiencies. 

Responsible factors 

Many reasons jointly contribute towards food insecurity. Some of them works at household 

level i.e. poverty, poor health of household members, suboptimal livelihood (inadequate 

economic resources) and rest at global level i.e. climate change, armed conflicts and 

pandemic (COVID-19). 

Consequences of food insecurity 

Food insecurity has a strong biological and psychosocial impacts that may increase the risk of 

poor mental, social and psycho-emotional development of individual across the life course 

through different pathways. Poor dietary intake and low nutritional status affects overall well-

being.Some long term and short-term consequences are given below: 

 Poor child development 

Studies have shown that food insecurity has a direct and indirect impact on psycho- 

emotional, social, behavioural and intellectual development of children. 

 Infectious diseases  

Due to food insecurity, children have depressed immune system. Because of it, they prone to 

many diseases i.e. childhood malaria, diarrhoea, upper respiratory infections and 

hospitalization due to severe infectious diseases. 
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 Stunting, obesity and chronic diseases 

Food insecurity has been associated with the double bourdon of malnutrition (simultaneous 

presence of stunted children and obesity) and with serious non communicable diseasesi.e.type 

2 diabetes and hypertension. 

 Poor mental health among children, youth andadults 

Food insecurity is the reason of depression and suicidal thoughts among youth. it is also a 

major risk factorfor maternal depression. 

 Suboptimal sleep patterns 

Poor sleep negatively affects physical and mental health which in turn causes stress and 

anxiety. 

 Social disruption 

It is also a major source of social unrest and internal strive globally as shown by the massive 

riots and social unrest resulting from the economic crisis and major food inflation observed in 

2008. 

Future prospects 

Food insecurity is highly responsible for both the health of human beings and also the health 

and survival of our planet for future generation. Given the seriousness of the problem of food 

insecurity, there are some recommendations below: 

 Reduce income inequality and increase social justice 

 Promote sustainable agriculture  

 Minimize food waste 

 Compliance to SDGs  

 Nutrition policies 

 Maternal, infant and young child feeding 

 Support the plight of refugees (highly prone to food insecurity) 

 Modern information technology for monitoring food insecurity 

Indian scenario 
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According to the latest report CCNS (2016-2019), 47 million people are stunted, 25 million 

people are wasted and 196 million people suffer from chronic diseases. About 500 million 

people suffer from vitamin or mineral deficiency. At the same time, over 180 million are 

overweight. 

In order to beat double bourdon of malnutrition, government should adopt an integrated 

policy, coherent action and food security. For this government has taken several initiatives 

i.e.National food security mission (NFSM), National Nutrition Mission (NNM), PMMVY, 

ICDS (Integrated Child Development Scheme), Public Distribution System (PDS), Janani 

suraksha yojana, FSSAI’s Eat Right India campaign etc. 

Poverty 

Poverty eradication has been the biggest challenge for India. Poverty has many associated 

problems with itself. Poverty is a social phenomenon in which a section of the society is 

unable to fulfil even its bare necessities of life.Government of India has defined poverty line 

on the basis of recommended nutritional requirements of 2400 calories per person per day for 

rural areasand 2100 calories for urban areas. The average calorie requirement is estimated by 

taking into account the population composition by age, sex and occupation categories 

together with the corresponding calorie norms by Indian Council of Medical Research 

(ICMR). 

Causes of Poverty 

High growth rate of population, landless labours, low productivity, illiteracy, political system 

and corruption, inequalities of income, regional disparities, excessive population on 

agriculture etc. 

Poverty and Nutritional Status 

 The inter-relationships between poverty and nutrition are well known; poverty restricts 

access to food required to meet daily requirements or ensure dietary diversity and thus leads 

to malnutrition, while malnutrition can adversely affect educational and economic 

attainments, thus perpetuating poverty. Therefore, in the existing scenario of unequal growth 

and poverty, it is not surprising that the burden of malnutrition in India remains high; there is 

therefore no surprising paradox in the coexistence of relatively high aggregated growth rates 

and high rates of malnutrition. In order to minimize the adverse impacts of poverty, 
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government has initiated many programmes i.e. MGNREGA, AAY-Aandata aaysarankhshan 

yojana, TPDS-targeted public delivery system etc. Periodic monitoring of the nutritional 

status of the population is vital to measure the impact of strategies to improve prevalent 

situation. 

Sustainability 

To realize long term benefits of policies and programmes for alleviating poverty and food 

insecurity, sustainability is a gamechanger factor. In the era of global warming and climate 

change, sustainable development is key factor. 

 In 2015, the United Nations (UN) committed to achieving zero hunger by 2030 as the second 

of the Sustainable Development Goals (SDGs). An important element of this goal is to end all 

forms of malnutrition, including agreed targets on childhood stunting and wasting. This 

represents an important progression beyond the Millennium Development Goals (MDGs), 

where food security was defined and measured solely on the basis of basic energy 

requirements (caloric intake), and prevalence of underweight children. This new commitment 

has significant implications for the focus of research and policy decisions; it requires a 

broadening of scope beyond the traditional analysis of energy intake, and inclusion of all 

nutrients necessary for adequate nourishment. 

The 2030 Agenda and the SDGs 

With the adoption of the 2030 Agenda and its accompanying 17 SDGs by 193 heads of state 

in 2015 (UN 2015) – grouped under overarching themes of people, planet, dignity, 

prosperity, justice and partnership – sustainable development is back in the international 

limelight. The SDGs have been widely praised for a strong articulation of an environmental 

dimension, in addition to breaking new ground with goals on inequality, economic growth, 

energy, and peace. By closely linking “sustainability” with “development” through the 

principles of “universality”, “integration” and “leave no one behind”, the 2030 Agenda has 

been much celebrated in academic, activist, business and policy circles as a means to 

stimulate a radical shift in world affairs. 

Conclusion 

About a half of the world’s population is affected by food insecurity i.e. obesity and 

micronutrient deficiency- showing the need for a reform at the same time, problem is 

https://link.springer.com/article/10.1007/s41055-019-00057-1#ref-CR10
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exacerbated by ecosystem degradation and climate change to deliver food and nutrition 

security for present and future generation, the efforts must be sustainable, resilient and 

efficient. From our above analysis we interconnected food insecurity and poverty and the 

greater role of sustainability in eradication of aforementioned challenges. 
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Dawn of the 21
st 

century, principal global issues include the accelerated 

greenhouse effect. Greenhouse gases emitted from soil play a crucial role in the 

atmospheric environment and global climate change. Greenhouse gas emissions, 

principally changes in atmospheric carbon dioxide (CO2), methane (CH4), and nitrous 

oxide (N2O) concentrations, play an important role in global climate change, CO2, CH4, 

and N2O are the three primary greenhouse gases exchanged between the soil and the 

atmosphere. There are several agricultural practices that are C-intensive because of the 

fossil fuel and energy involved in their use. Important among these are ploughing, 

fertilizers and pesticides, and irrigation. A careful assessment is needed to reduce their 

use, and to enhance use efficiency of these practices. Conversion of till to no-till, using 

integrated nutrient management and integrated pest management practices, and 

enhancing water use efficiency by adopting drip irrigation and sub-irrigation practices 

can save C emission and at the same time increase soil C pool. Adopting a holistic 

approach to management of soil and water resources, which decreases losses, improves 

efficiency and enhances agronomic productivity per unit consumption of C-based input 

is an important strategy. Sustainability of a production system can be assessed by 

evaluating temporal changes in C output to C input ratio or the net C output to C input 

ratio. Soil organic carbon and carbon sequestration builds soil fertility, improves soil 

quality and agronomic productivity, protect soil from compaction and nurture soil 

biodiversity. Increased organic matter in soil, improves soil aggregation, which in turn 

improves soil aeration, soil water storage, reduces soil erosion, improves infiltration, 

and generally improves surface and groundwater quality. This enhanced soil health, 

facilitates use of agricultural inputs in an efficient manner and helps in sustaining 

mailto:prajapatiagro09@gmail.com
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agricultural productivity at higher level. It is also helpful in the protection of streams, 

lakes, and rivers from sediment, runoff from agricultural fields, and enhanced wildlife 

habitat. Besides these, it has major roles in mitigating GHG emissions and tackling the 

effects of climate change. 

 

Introduction  

Global warming, the bitter fruit of industrial revolution has detrimental effects on 

both biotic as well as abiotic components of the earth.  These effects mostly observed as 

increased average global temperature, unpredictable climate changes, erosion of biodiversity, 

floods, cyclones, storms etc., call for immediate strategies to eliminate or reduce the causes 

responsible for global warming. Since carbon as carbon dioxide (CO2) is the main player in 

global warming, so most of the options aimed at addressing the global warming are directed 

towards trapping of carbon from atmosphere. Out of the different available carbon 

sequestration options, the terrestrial sequestration of carbon i.e., sequestration through plants 

and soil is of paramount scope and importance. Agro forestry with the attributes of wide 

adaptability, social acceptability, economic viability, and management ease, is one of the 

most cherished alternatives to trap atmospheric carbon dioxide. The facts demonstrating the 

potential of agro forestry systems to sequester carbon and improve soil health have been 

proved on national as well as global level. But, like other strategies agro forestry too has need 

and scope for further improvement. (Kumhar et al., 2016, Kumhar et al., 2017, Kumhar et al., 

2019ab) 

Climate change impacts can be  divided into two groups: 

Biophysical impacts: 

1. Physiological effects on crops, pasture, forests and livestock (quantity, quality); 

2. Changes in land, soil and water resources (quantity, quality); 

3. Increased weed and pest challenges; 

4. Shifts in spatial and temporal distribution of flora/fauna; 

5. Sea level rise, changes to ocean salinity; 

6. Sea temperature rise causing fish to inhabit different ranges. 
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Socio-economic impacts: 

1. Decline in yields and production; 

2. Reduced marginal gdp from agriculture; 

3. Fluctuations in world market prices; 

4. Changes in geographical distribution of trade regimes; 

5. Increased number of people at risk of hunger and food insecurity; 

6. Migration and civil unrest. 

Causes of climate change 

Natural causes  

There are a number of natural factors responsible for climate change. Since of the more 

prominent ones are continental drift, volcanoes, ocean currents, the earth till and comets and 

meteorites. Important once are  

1. Continental drift 

2. Volcanic eruptions  

3. The earth’s tilt 

4. Variations in the orbital characteristics.  

5. Ocean variability  

Human causes 

Anthropogenic factors are the human activities that change the environment. In some cases 

the chain of causality of human influence on the climate is direct and in ambiguous (for 

example, the effect of irrigation on local humidity) whilst in other instances it is less clear 

various hypothesis for human climate change have been argued for many years. Presently the 

scientific consensus on climate change is that human activity is very likely the causes for the 

rapid increase in global average temperature over the past several decades. Of most concern 

in these anthropogenic factors is the increase in Co2 lands due to emissions from fossil fuel 

combustion, followed by aerosols (particulate matter in the atmosphere and cement 

manufacture other factors, including land use, ozone depletion, animals agriculture use and 
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deforestation are also of concern in the roles they play both separately and in conjunction 

with other factors in affecting climate. 

Carbon sequestration 

Carbon sequestration is the capture and secure storage of carbon that would otherwise be 

emitted to or remain in the atmosphere. The idea is (1) to prevent carbon emissions produced 

by human activities from reaching the atmosphere by capturing and diverting them to secure 

storage, or, (2) to remove carbon from the atmosphere by various means and 'storing' it in the 

soil (Parihar et al., 2018). The Department of Energy (2006) refers to carbon sequestration as 

the provision of long-term storage of carbon in the terrestrial biosphere, underground, or the 

oceans so that the buildup of CO2 (the principal GHG) concentration in the atmosphere will 

reduce or slow." The C sequestration process may be naturally or anthropogenic-driven. The 

natural process includes terrestrial sequestration in soil (humification and formation of 

secondary car-bonates) and trees such as biomass production and storage in aboveground and 

below ground components (Lal, 2004). 

Methods to sequester the atmospheric Carbon 

The four methods which are used to sequester the atmospheric carbon can be categorized as, 

(i) Mineral sequestration: Reacting of CO2 with magnesium (Mg) and calcium (Ca) containing 

minerals to form carbonates olivine (MgSiO4) and wollastonite (CaSiO3). 

(ii) Oceanic sequestration: Dissolution, deposition and formation of bicarbonates from 

carbonates. 

(iii) Geological sequestration: Deposition of carbon deep in to the oil fields, coal fields and 

saline fields. 

(iv) Terrestrial sequestration: Tree planting, conservation tillage, agroforestry, cover crops, 

buffer strips, biomass energy crops, active forest management, active wildlife habitat 

management, low-impact harvesting, precision use of advanced information technologies, 

genetically improved stock, life-cycle management, and advanced bio-products are the 

terrestrial carbon sequestration options  to increase carbon in plants and soils. Improved 

understanding, easy manipulation, maximization of benefits, optimization of management 

techniques, social acceptability and improved methods of measuring the changes in carbon 

pools of soil under agroforestry system make it a viable strategy for carbon sequestration 
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Soil carbon sequestration 

Soil organic carbon is considered to be one of the largest carbon reservoirs of the terrestrial 

ecosystems and also plays an important role in the global carbon cycle (Lal, 2004). Ground 

covers (GC) is an efficient practice to reduce soil and nutrient losses in grass based cropping 

system, so they can act as a sink of atmospheric carbon and improve soil fertility, efficient 

tool for atmospheric carbon sequestration and to protect the soil from erosion. The selection 

of species with greater biomass in the shoot and root systems usually increases the C input 

and, therefore, the SOC. (Kumhar et al., 2019abc, Patidar et al. 2018). 

 

 

Strategies for enhancing carbon sequestration in soil 

1. Maximum carbon input use 

❖ Selection of efficient plant type 

● Species, variety 

● Growth habit  

● Rotation sequence 

● Fast growing crop (Biomass energy crops) 

❖ Tillage / soil manipulation  

● Type 

● Frequency 

❖ Fertilization / manure application 

● Type of manure / fertilizers 

● Rate, timing, method of placement 

2. Minimizing carbon loss from soil 

❖ Reduction / minimizing soil disturbance 

● Less intensive tillage (e.g., reduced and zero tillage) 
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● Controlling soil erosion (e. g., agronomic, mechanical and engineering methods) 

❖ Judicious use of available soil water 

● Promotes optimum plant growth 

● Reduces/ minimizing weed pressure 

● Conservation irrigation practices 

❖ Maintain soil surface cover 

● Enhance plant water use and production 

● Cultivation of cover crop and retention of crop residue 

● Microbial dominance in soil    

Agriculture practices and carbon stocks  

Agricultural activities (e.g., deforestation, burning, plowing, and intensive grazing) contribute 

considerably to the atmospheric pool. Expansion of agriculture may have contributed 

substantially to the atmospheric carbon pool (Lal and Kimble. 1997). Human activities on 

wetlands (e.g. drainage, agriculture, forestry, peat extraction, and aquaculture) and their 

effects (e.g. oxidation of soil organic matter) may significantly affect the carbon and nitrogen 

balance and, thus, the greenhouse gas emissions and removals from these lands. The actual 

magnitude of human-induced emissions and removals from lands with organic and wet soils 

depends on numerous variables, including soil type, type of land use/conversion, wetland 

type, wetland size, management practice, vegetation composition, water table depth, growing 

season length, salinity, precipitation, and temperature (IPCC, 2011). 

The rate of soil organic carbon sequestration with adoption of recommended technologies 

depends on soil texture and structure, rainfall, temperature, farming system, and soil 

management. Strategies to increase the soil carbon pool include soil restoration and woodland 

regeneration, no-till farming, cover crops, nutrient management, manuring and sludge 

application, improved grazing, water conservation and harvesting, efficient irrigation, 

agroforestry practices, and growing energy crops on spare lands. (Lal, 2004). Carbon 

sequestration implies transferring atmospheric CO2 into long-lived pools and storing it 

securely so it is not immediately reemitted. Thus, soil C sequestration means increasing SOC 

and SIC stocks through judicious land use and good agricultural practices (GAPs). Soil C 
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sequestration is a strategy to achieve food security through improvement in soil quality. It is a 

by-product of the inevitable necessity of adopting GAPs for enhancing crop yields on a 

global scale. While reducing the rate of enrichment of atmospheric concentration of CO2, soil 

C sequestration improves and sustains biomass/agronomic productivity. Irrespective of the 

climate debate, the SOC stock must be restored, enhanced, and improved. A carbon 

management policy that includes regulation-based trading soil C must be developed. 

Likewise, a widespread adoption of GAPs by resource poor farmers of the tropics is urgently 

warranted. The soil C sequestration potential of this win-win strategy is finite and realizable 

over a short period of 20 to 50 years. Yet, the close link between soil C sequestration and 

world food security on the one hand and climate change on the other can neither be 

overemphasized nor ignored. 

Conversion of natural to agricultural ecosystems leads to emission of C from the soil C pool. 

In regions with low inherent fertility due to soil- Decline in aggregation also leads to crusting, 

compaction, low infiltration rate, high runoff and accelerated soil erosion. Soil erosion is a 

principal degradative process resulting in decrease in effective rooting depth, nutrient   and 

water imbalance in the root zone, and reduction in productivity (Lal, 1998). Anthropogenic 

activities that accentuate SOC loss in soil include plowing, biomass burning, residual 

removal, drainage, low fertilizer input, lack of or low level of application of organic 

amendments, summer fallowing and low frequency of incorporating cover crops in a rotation 

cycle. Principal agricultural activities that may lead to increase in SOC content, and therefore, 

C sequestration in cropland soils include conservation tillage and residue management, soil 

fertility improvement, restoration of salt affected soils, restoration of degraded soils, 

irrigation/water management and adoption of improved cropping systems with frequent use 

of cover crops, liberal use of organic amendments, and adoption of GAPs (Lal, 1997). 

Sustainable use of soil, water and other non-renewable resources implies: (i) an efficient use 

of all off-farm input, (ii) minimal leakage or losses through leaching, volatilization and 

erosion, (iii) maintenance or enhancement of soil quality and (iv) minimal risks of 

environmental degradation such as pollution of water and emission of GHGs into the 

atmosphere. Land use and land cover change and agricultural practices contribute about 20% 

of the global annual emission of carbon dioxide (CO2) (IPCC, 2001). 
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With reference to C emissions, agricultural practices may be grouped into primary, secondary 

and tertiary sources (Gifford, 1984). Primary sources of C emissions are either due to mobile 

operations (e.g., tillage, sowing, harvesting and transport) or stationary operations (e.g., 

pumping water, grain drying). Secondary sources of C emission comprise manufacturing, 

packaging and storing fertilizers and pesticides. Tertiary sources of C emission include 

acquisition of raw materials and fabrication of equipment and farm buildings, etc. Therefore, 

reducing emissions implies enhancing use efficiency of all these inputs by decreasing losses, 

and using other C-efficient alternatives Lal R. 2004. 

The rate of SOC sequestration, and the magnitude and quality of soil C stock depend on the 

complex interaction between climate, soils, tree species and management, and chemical 

composition of the litter as determined by the dominant tree species (Lal, 2005). Carbon 

sequestration in forest soils has a potential to decrease the rate of enrichment of atmospheric 

concentration of CO2. Increase in C stock of forest soils can be achieved through forest 

management including site preparation, fire management, afforestation, species 

management/selection, use of fertilizers and soil amendments. Forest harvesting may 

decrease C stock, at least temporarily. The projected climate change may also affect soil C 

stock through positive impact on NPP because of the CO2 fertilization effect, increased 

availability of N caused by mineralization, and reduction in soil C stock because of increase 

in soil temperature and the attendant oxidation. While several techniques of monitoring soil C 

stock and fluxes exist, and rapid advances are being made in measuring and scaling 

procedures, challenges remain to our ability to assess carbon dynamics in forest soils. (Lal, 

2005). Key to enhancing soil quality and achieving food security lies in managing 

agricultural ecosystems using ecological principles which lead to enhancement of SOC pool 

and sustainable management of soil and water. Technological options for SOC sequestration 

on agricultural soils include adoption of conservation tillage, use of manures, and compost as 

per integrated nutrient management and precision farming strategies, conversion of 

monoculture to complex diverse cropping systems, meadow-based rotations and winter cover 

crops, and establishing perennial vegetation on contours and steep slopes. While improving 

soil quality, biomass productivity and enhanced environment quality, the strategy of SOC 

sequestration also buys us time during which the non-carbon fuel alternatives can take effect. 

Land use and management practices to sequester SOC include afforestation with appropriate 

species, soil management on cropland, pasture management on grazing land, and restoration 
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of degraded soils and ecosystems through afforestation and conversion to other restorative 

land uses Recommended soil management practices include application of bio solids (e.g., 

manure, sludge), which enhance activity of soil macro fauna (e.g., termites), use of vegetative 

mulches, water harvesting, and judicious irrigation systems. Recommended practices of 

managing grazing lands include controlled grazing at an optimal stocking rate, fire 

management, and growing improved species. A considerable part of the depleted SOC pool 

can be restored through conversion of marginal lands into restorative land uses, adoption of 

conservation tillage with cover crops and crop residue mulch, nutrient cycling including the 

use of compost and manure, and other systems of sustainable management of soil and water 

resources (Agrawal and Bhan, 2018 and Tomar, 2018). 

Factors affecting depletion of soil carbon pool 

Depletion of the SOC pool has major adverse economic and ecological consequences, 

because the SOC pool serves numerous on-site and off-site functions of value to human 

society and well being. Principal on-site functions of the SOC pool are: (Lal. 2004, Singh et 

al., 2017; Agrawal et al., 2019). 

1. Source and sink of principal plant nutrients (e.g., N, P, S, Zn, Mo); 

2. Source of charge density and responsible for ion exchange; 

3. Absorbent of water at low moisture potentials leading to increase in plant available water 

capacity; 

4. Promoter of soil aggregation that improves soil tilth; 

5. Cause of high water infiltration capacity and low losses due to surface runoff; 

6. Substrate for energy for soil biota leading to increase in soil biodiversity; 

7. Source of strength for soil aggregates leading to reduction in susceptibility to erosion; 

8. Cause of high nutrient and water use efficiency because of reduction in losses by drainage, 

evaporation and volatilization; 

9. Buffer against sudden fluctuations in soil reaction (pH) due to application of agricultural 

chemicals; and 

10. Moderator of soil temperature through its effect on soil color and albedo. 
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Conservation agriculture 

Principle of conservation agriculture follows the three main processes as described by FAO. 

1. Minimal soil disturbance:  

2. Soil cover: Ground cover must be more than 30%. 

3. Inclusion of legume. 

Forms of conservation agriculture 

Major forms of conservation agriculture includes 

➢ Minimum, reduced or no tillage 

➢ Crop and pasture rotation 

➢ Contour farming and strip cropping 

➢ Cover and green manure cropping 

➢ Fertility management 

➢ Erosion control 

➢ Agro-forestry and alley cropping 

➢ Organic and biodynamic farming 

➢ Stubble mulching 

➢ Integrated nutrient management (INM) 

➢ Integrated pest management (IPM) 

➢ Irrigation management 

The carbon sequestration under conservation agriculture is possible either by maximizing the 

carbon input or by minimizing the soil carbon loss. Carbon sequestration rate varies with 

plant characteristics, rotation sequence, type and frequency of tillage, fertilizer management 

in terms of rate, timing and placement of fertilizers in the soils and integrated management of 

pest and nutrients, crop and livestock etc. (Kumhar et al., 2019b) 

Agroforestry 
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Agroforestry is a viable alternative to prevent and mitigate climate change. Agroforestry was 

recognized by IPCC as having high potential for sequestering C as part of climate change 

mitigation strategies (Watson et al., 2000). It can increase and stabilize agricultural yields and 

reduce soil erosion (Prinsley, 1990). Agroforestry is ideal option to increase productivity of 

wastelands, increase tree cover outside the forest, and reduce human pressure on forests 

under different agro-ecological regions of India. An IPCC special report (IPCC, 2000) 

indicates that conversion of unproductive croplands and grasslands to agroforestry have the 

best potential to soak up atmospheric C. In agroforestry, soil restoration process involves 

recovery of organic based nutrients cycle through replenishment of soil organic matters, 

about half of which is carbon. 

            Table.1: Total biomass and carbon stock for agroforestry systems in the villages of 

Karnataka and Tamil Nadu. 

Villages Area under 

agroforestry 

Total 

biomass 

(tha
-1

) 

Total 

carbon 

stock (tha
-1

) 

Total carbon 

stock in the 

village (tha
-1

) 

Karnataka 

Sirsimakki 72.00 9.47 4.73 340.56 

Hallusaringe 198.80 1.62 0.81 161.03 

Hegle 240.69 3.96 1.98 476.57 

Lukkeri 58.00 8.51 4.25 246.50 

Tamil Nadu 

Kempenaicenapalayam 501.00 13.17 6.57 3301.59 

Sellipalayam 389.00 10.15 5.05 1972.23 

Thalakudi 77.00 3.51 1.76 135.52 

Valadi 183.00 1.33 0.66 120.78 



640 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 

2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

 Total 1719.49   6754.77 

Murthy et al., (2013) 

Organic Farming 

This compost contains aligned beneficial microbes, where the dry matter is rich in carbon and 

the green matter is rich in nitrogenous substances. When decomposition of these components 

takes place the carbon nitrogen ratio in the soil becomes 10:1, ideal for the proliferation of 

microbes. This type of farming practices not only improve the soil fertility but also increase 

farmers’ income. Hence, we can say organic farming is one of the best ways of improving 

soil fertility which co-benefited the sequestration of carbon from atmospheric. Organic 

farming has been shown to increase the SOC contents. Therefore, it is suggested as a measure 

to improve the overall greenhouse gas balance of agriculture compared to conventional 

farming. Crop rotation and organic fertilization are both known to exert strong control over 

SOC in any farming system, but neither of them is uniquely organic farming. 

Intercropping 

Intercropping is the dominant multiple cropping system in most parts of the tropics, 

especially under rainfed conditions. In open areas, intercropping of protein rich leguminous 

forage crops with grasses of wide adaptability is usually recommended to obtain high herbage 

yield with high quality. Classification of intercropping is to divide it into four types- i) mixed 

intercropping ii) row intercropping iii) strip intercropping and iv) relay intercropping.  All 

these intercropping systems are important, and most often, forage crops are essential 

ingredients of these systems. Along with these systems, two special systems usually practiced 

in the tropics–multi-storied cropping and multi-tier cropping can also be added. (Thomas C. 

George, 2003).  

Sequential cropping and crop rotation 

Sequential cropping is the system of growing two or more crops in sequence on the same 

field per year. Sequential cropping is widespread in areas where annual crops are grown in 

the tropics. Rice – wheat rotation is a popular cropping system in north India, Nepal, 

Pakistan, Korea, Bangladesh and parts of China. Other major cropping sequences are wheat – 

maize / sorghum/groundnut – oilseeds/ fodder crops/ pulses; rice – winter maize/ sugarcane/ 
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potato/ berseem; rice – rice – fodder maize / sorghum/ cowpea; pearl millet – groundnut – 

oilseeds / pulses; and cotton – sorghum / groundnut sugarcane/ rice/ tobacco/ maize.  

Inclusion of Legumes 

The symbiotic plant trait of legumes enables atmospheric N2 to be fixated and partly made 

available to subsequent crops, leading to increased soil quality and SOC (Abberton, 2010). 

Table 2 Inclusion of legums in grass based cropping system accumulated carbon 

sequestration. 

S. No. Crop Carbon sequestration 

 (t CO2 ha
-1

 year
-1

) 

References 

1.  Cumbu Napier grass 112.12 Sathiya BK and Babu C (2016) 

2.  multicut fodder sorghum  148 Sathiya BK and Babu C (2016) 

3.  Lucerne  86.4 Sathiya BK and Babu C (2016) 

4.  BN hybrid 4.15 AICRP on FCU, 2017 

5.  Guinea grass 3.03 AICRP on FCU, 2017 

6.  BN hybrid+ Lucerne 4.28 AICRP on FCU, 2017 

7.  BN hybrid+Desmanthus 4.42 AICRP on FCU, 2017 

8.  BN hybrid+Sesbania 4.33 AICRP on FCU, 2017 

9.  Guinea grass+ Lucerne 3.18 AICRP on FCU, 2017 

10.  Guinea rass+Desmanthus 3.31 AICRP on FCU, 2017 

11.  Guinea grass + Sesbania 3.28 AICRP on FCU, 2017 

Perennial grasses 

Most of the C content in soil derives from plants, mainly from decaying plant tissue or from 

roots storing and exuding C.  
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Table 3 fodder yield in various grass based cropping system 

Sr. 

 

Crop rotations Green fodder 

production potential 

(tonnes/hectare/year) 

1 Hybrid napier bajra + Cowpea – Berseem + Mustard  285 

2 Maize + Cowpea – Maize – Cowpea – Oats – Maize + 

Cowpea  

165 

3 Maize + Cowpea – Rice bean – Berseem + Mustard  110 

4 Hybrid napier bajra + Guar – Lucerne  250 

5 Sorghum + Cowpea – Maize + Cowpea – Maize + Cowpea  110 

6 M.P chari – Cowpea – Berseem + Mustard – Sorghum + 

Cowpea  

168 

Perennial grassess and their roots for maintenance of soil quality and productivity, combined 

with reduced requirements of external inputs. Further advantages of perennial crops with 

deeper roots are improved access to water during dry periods and less mobile phosphorus, in 

addition to their contribution to improved soil stability and reduced SOC losses through soil 

erosion Suitable rotation of crops not only enhances the productivity of land but also ensures 

availability of green fodder round the year. 

Forage - food crop systems 

Most of the food crops in India, especially wheat, rice, maize sorghum, pulses and oilseeds 

are either Kharif or Rabi crops and are generally grown in rotation. Annual forage crops such 

as fodder sorghum, bajra, maize, oats, dheenanath grass, rice bean, horse gram and cowpea 

can be grown in rotation with these food crops according to the season.  

Carbon stocks are a function of carbon inputs and outputs  

All ecosystems – forested ecosystems, agro-ecosystems, grassland ecosystems, etc. – take up 

atmospheric CO2 and mineral nutrients and transform them into organic products. In 
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grasslands, carbon assimilation is directed towards the production of fibre and forage by 

manipulating species composition and growing conditions. Ecosystems are a major source 

and sink for the three main biogenic greenhouse gases (GHG) – CO2, nitrous oxide (N2O) 

and methane (CH4). In undisturbed ecosystems, the carbon balance tends to be positive: 

carbon uptake through photosynthesis exceeds losses from respiration, even in mature, old 

growth forest ecosystems 

Conclusion 

Soil C sink capacity depends on several factors including climate, soil type, crops and 

vegetation cover, and management practices. Recycling organic resources containing 

polyphenols and lignin may affect the long-term decomposition dynamics and contribute to 

the buildup of SOC. Hence, it is important to explore a wide range of adaptation strategies, 

which could reduce the vulnerability of agriculture to climate change. The carbon 

sequestration is influenced by factors such as climate, soil characteristics, topography, 

species, density and age of the biomass. Also, farmers   practicing  as monocropping (paddy 

cultivation)  which renders farmers vulnerable to adverse  market conditions (price volatility) 

due to non-availability of irrigation facilities and capital requirements and the lack of 

financial incentives for  costly fertilizers. 
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Black gram (Vigna mungo) belongs to the family Fabaceae and the genus Vigna. 

Black gram is native to India. Being a proper leguminous crop, it is itself a mini-

fertilizer factory, as it has unique characteristics of maintaining and restoring soil 

fertility through fixing atmospheric nitrogen in symbiotic association with Rhizobium 

bacteria, present in the root nodules. A field plot experiment was conducted in Ganjam 

district, Odisha, India in Rabi 2019 by taking two plots (1000 m
2
 each). Where one plot 

was taken as control (untreated) and the seed material of another plot treated with 

Rhizobium japonicum to study performance of Rhizobium japonicum inoculated in Black 

gram. Maximum no of leaves (8.1), leaf length (6.2 cm), plant height (25.3 cm), root 

length (6.1 cm), total plant length (31.4 cm) and yield (54.20 kg) were recorded in 

treated field as compared to control. There is significant result of the work and can be 

recommended to the farmer of this area. 

Key Words: Biofertilizer, Rhizobium japonicum, Yield, Vigna mungo. 

INTRODUCTION 

Bio-fertilizers, directly in one way, are not those fertilizers, which directly give 

nutrition to crop plants. These are cultures of microorganisms like bacteria, fungi, packed in a 

carrier material (Nalawde et al., 2015). They help the plants indirectly through better 

Nitrogen (N) fixation or improving the nutrient availability in the soil. The term 

“Biofertilizer” or more appropriately a “Microbial inoculants” can generally be defined as 

preparation containing live or latent cells of efficient strains of Nitrogen fixing, Phosphate 

solubilising or cellulolytic microorganisms are used in application to seedlings, seeds, soil or 
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composting areas with the objective of increasing the number of such microorganisms and 

enhance those microbial process which create the availability of nutrients that can be easily 

assimilated by plants. It can provide an economically viable support to farmers for   

increasing productivity. Bio fertilizer are low cost, most effective and renewable source of 

plant nutrients to supplement chemical fertilizers (Suneja. 1994). Microorganisms, which can 

be used as bio fertilizer, include bacteria, fungi and blue green algae. 

In leguminous crops Rhizobium inoculants is used as Azotobactor is used on crops. 

Inoculants are mainly used for sorghum and millets. There are various types and strains of bio 

fertilizer which helps the crop by providing nutrients and also eco-friendly with natural 

phenomenon. It also promote future generation towards sustainability and a vigorous healthy 

environment by reducing use of chemicals.  

Rhizobium japonicum are having the capacity to establish a symbiosis with legumes. 

Here root nodules plays an important role, where they reduce atmospheric nitrogen and make 

it available to the plant (Gachande et. al., 2011). Biological nitrogen fixation is a component 

of sustainable agriculture a Rhizobium inoculants have been applied frequently as bio-

fertilizers in legume crop like Black gram. Black gram is an important crop of this area. 

Keeping in mind the importance the study desired to access the relative ability of the 

Rhizobium japonicum for subsequent effort on crop growth and yield. 

MATERIALS AND METHODS 

The present study was carried out during rabi season of 2019 at Ganjam district of 

Odisha. Ganjam is situated at an elevation of 3m above sea level, 19.38 °N latitude and 85.07 

°E longitude. In the farmer field an area of 2000 m2 fields (1000 m2 each)  was taken, in 

which 2 tons of FYM and 3 tons of Composts was applied followed with fine and good tilth.  

Field was divided into two plots, one was kept for control and another was for treatment, both 

were well ploughed and plotted.Canals were formed for irrigation. 

Seed treatment with Rhizobium japonicum 

Black gram seed of (PU-31) was taken for study. A container was taken in which 

Rhizobium japonicum was mixed with rice starch in a container to form slurry. Black gram 

seeds were soaked in the slurry and kept overnight for germination. 

Sowing and observation: 
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Line sowing was done by keeping spacing at 25 x 10cm. where 100 selected plants 

were taken for taking observation from each plot in January 1st week 2020.The growth 

parameters were recorded after 45 days of sowing and yield after 65 days. The morphological 

parameters such as number of leaves, length of leaf, height of plant and length of root and 

yield were measured. 

RESULTS AND DISCUSSION 

Form the above experiment it was observed that,the no. of leaves,Length of 

leaves,Root length, and yield were enhanced in Rhizobium japonicum  treated seeds as 

compared to control (Table No. 1). Being in both plots soil, climate and agronomic practices 

are common. The Rhizobium japonicum treated plants show excellence result (Fig.1). The 

results are in alignment with the findings of Ashad et al. (1995). The growth showed 

effectiveness of inoculated stains depends on soil environment and soil organic matters. 

Table 1: Effect of Rhizobium japonicum on Black gram (Vigna mungo) morphological 

parameters. 

Treatment Are

a 

(m
2
) 

Number of 

leaves/plan

t (cm) 

Length 

of 

leaves 

(cm) 

Length 

of plant 

(cm) 

(above 

ground) 

Root 

length’ 

(cm) 

(below 

ground) 

Total 

Lengt

h of 

plant 

(cm) 

Above

+ 

below) 

Yield 

(Kg) 

Control 1000 6.2 5.8 21.8 5.4 27.2 47.72 

Experimental 1000 8.1 6.2 25.3 6.1 31.4 54.20 
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Fig. 1: Effect of Rhizobium japonicum on Black gram (Vigna mungo) morphological 

parameters. 

CONCLUSION 

It was concluded that plants treated with Rhizobium japonicum showed excellent 

performance in morphological parameters as well as in yield. Hence the use of Rhizobium 

japonicum should be encouraged by the Agriculture Department of Government. Due to the 

cost effective and it helps to keep the environment hazardous free with enhancing the yield. 
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The garlic bulbs of after eight months of storage were used for the development 

of the value added products (i.e. garlic paste and powder) and the quality evaluation of 

the garlic paste and powder was investigated and compared with the products 

developed from the fresh garlic bulbs. Physico-chemical characteristics like moisture 

content, water activity, flavour strength, colour, total soluble solids, pH and titrable 

acidity were determined. Moisture content, total soluble solids, pH, titrable acidity and 

change in colour of garlic paste were found to be increased whereas flavour strength 

was decreased with the increase of the storage period respectively. The quality 

characteristics of garlic powder namely, moisture content, water activity, pH, total 

soluble solids and change in colour were increased with the increase of the storage 

period whereas flavour strength and titrable acidity of garlic powder were decreased 

with the increase of the storage period.   

Keywords: Garlic bulbs, value addition, garlic paste, garlic powder, storage 

 

Introduction 

Spices have played significant role in the antiquity of evolution, exploration and trade 

as these had a worldwide recognition as condiments and flavours in human intake as well as 

in cure of illnesses. India is also the largest producer, consumer and exporter of spices and 

spice products. Spice exports from India reached US$ 3.1 billion in 2017-18 (FAOSTAT, 

2018). 

mailto:madhucae10@gmail.com
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Garlic (Allium sativum L.) is an important and second most extensively grown Allium crop. It 

has been known all over the globe as a precious spice since ancient times for food 

preparations and curing numerous diseases and physiological ailments. The world production 

of garlic is placed at 28.16 million tonnes in 1.57 million hectares of area in the year 2017.  In 

the world, India is the second in the garlic production with 5.27 per cent share (FAO, 2017). 

India produced over 1.69 million tons in the year 2017-18 in the area of 0.32 million hectares. 

In India 78 per cent share of the garlic was produced by Rajasthan, Madhya Pradesh, and 

Uttar Pradesh states (Madhu et al., 2019). The chemical composition of the garlic includes 

enzymes, protein, vitamins (B1, B2, B6, C), flavonoids, minerals (Ca, Cu, Fe, Mn, P, K), 

antioxidants and thiosulfinates. Garlic is mostly used in preparation of pickles, food 

processing, pharmaceutical and medicinal usage, ayurvedic formulations etc. 

Storage of garlic for extended availability during lean season particularly of bulbs of 

satisfactory quality is a multidimensional issue, which comprises various pre and post-harvest 

parameters. The storage losses of the garlic are very high due to the lack of proper storage 

structures. The physiological weight losses and losses due to diseases are the main storage 

losses in garlic. The post-harvest losses during storage are up to 40 per cent under ambient 

conditions causing the increase of the market price at a micro level and decrease availability 

at the macro level (Tripathi and Lawande, 2006; Naresh et al., 2013; Sekara et al., 2017).  

Almost 80 per cent of garlic produce is stored by farmers and businessmen for domestic 

supply throughout the year (Tripathi et al., 2009). Traditional methods of garlic storage lead 

to physiological loss and deterioration due to pests and insects.  Many of the garlic and onion 

growers in Khurda and Ganjam districts of Odisha store by binding and hanging them in 

bunches in the house (Naresh et al., 2013). Very few researchers have studied the post-

harvest losses of garlic bulbs influenced by storage conditions like temperature, relative 

humidity and various storage structures (Lawande, 2018; Dhall and Ahuja, 2013; Tripathi et 

al., 2009; Tripathi and Lawande, 2006; Cantwell and Suslow, 2002; Cantwell, 2004; 

Miedema, 1994; Takagi, 1990).    

Garlic offers very good scope for value addition. The most of garlic is consumed as such in 

developing nations and a few efforts are made to produce garlic dehydrated flakes, slices, 

powder, paste, pickeld garlic, garlic salt, oil, and oleoresin. Among all these products, 

dehydrated flakes and powder of garlic are important from export point of view. Dehydrated 

products are uniform in flavor than stored bulbs. India exports large amount of dehydrated 
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products of garlic (flakes, garlic oil and dehydrated garlic powder) to Japan, United 

Kingdom, Italy, Turkey, Germany and France. Moisture loss due to respiration, transpiration 

and microbiological spoilage are the major causes, which limit shelf life during storage of 

garlic bulb. High losses during storage have generated an interest in the development of 

garlic products such as granulates, powder, flakes, paste and oil and oleoresins.  

Major factors associated with the spoilage of garlic paste are improper handling, action of 

naturally occurring enzymes, growth of spoilage microorganisms, chemical reactions and 

structural changes during storage (Devi et al., 2016). Garlic paste can be one of the products 

of garlic that can be stored for long periods without much alteration in the freshness of the 

material and can also be considered as a minimally processed food (Devi et al., 2016). 

However, the quality of the paste deteriorates during storage only if the type of packaging 

material and storage conditions do not match. 

The main objective of the present study is to develop and quality evaluation of paste and 

powder from under storage garlic bulbs and comparison of quality characteristics of the garlic 

paste and powder prepared from the fresh garlic bulbs However, published literature is rather 

limited on details of storage of garlic bulbs, paste and powder. For process upgradation, 

quality improvement, intensive engineering and technological support are necessary. 

Material and Methods 

Raw Material  

Garlic bulbs which are fully matured and cured of yamuna safed-3 variety were procured 

from local market of Udaipur, Rajasthan for the investigation. The procured garlic bulbs were 

cleaned and healthy garlic bulbs of 30 mm or more in size were used for conducting 

experimental trials.  

Product Development  

 Availability of raw garlic at cheaper prices in many developing nations offers a very 

attractive opportunity for processors to produce the garlic products at competitive prices. The 

powder being a good value added product, transportation cost to far distances becomes 

negligible and good export earnings are possible. Dehydrated garlic slices; garlic powder and 

garlic paste are used mainly as a condiment in various preparations, for flavoring in food 

industry and also serves as carminative and stimulant in many medical preparations.  

Garlic Paste  
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Garlic bulbs (Var. Yamuna safed-3) after 8 months (240 days) of storage were used for 

preparing paste. The process of preparation of garlic paste involves the unit operations viz., 

clove separation, cleaning, grading, peeling of cloves and grinding of cloves. The healthy 

garlic bulbs were graded and the cloves were separated by using garlic bulb breaker cum 

clove separator (Mudgal et al., 2009; Mudgal, and Sahay, 2009). After that, the separated 

cloves were kept in a hot air oven for 15 min at 50°C to loosen the skin from clove. The 

peeling of clove was done by using garlic peeler developed by Mudgal and Champawat, 

2011. The peeled cloves were blanched at 90 °C temperature for 5 minutes (Ahmed et al., 

2000). Then these blanched cloves were ground by using laboratory size grinder. The 

grounded material was passed through a 14-mesh sieve to get uniform size garlic paste. 

Garlic Powder  

Garlic bulbs of after 8 months of storage were used for powder preparation. The common 

method for preparing garlic powder is time-consuming, laborious and uneconomical. The 

process involves sorting bulb breaking and clove separation, slicing, drying and pulverising 

(grinding). The healthy garlic bulbs were graded and the cloves were separated by using 

garlic bulb breaker cum clove separator (Mudgal et al., 2009; Mudgal, and Sahay, 2009). In 

this process the garlic bulbs are broken, the cloves and papery husks are separated by 

aspiration. After that, the separated cloves were kept in a hot air oven for 15 min at 50°C to 

loosen the skin from clove. The peeling of clove was done by using garlic peeler developed 

by Mudgal and Champawat, 2011 and then sliced into 4-6 mm thickness manually using a 

stainless steel knife. The sliced cloves were dried in convective tray dryer at 55 °C and the 

grinding of dried clove slices was done in laboratory mechanical grinder. 

Quality Analysis of Garlic Paste and Powder 

Quality analysis is an essential aspect in food processing. The quality control plays a vital 

role to get the best quality finished product in food processing industries. The quality control 

is a continuous process and it must be executed at every phase beginning from pre-processing 

to packaging and until it reaches to consumer. 

Moisture Content 

Garlic samples were weighed before and after drying. Garlic samples were dried using hot air 

oven at 105° C for 24 hours until the constant weight was obtained.  The moisture content 

was calculated as follows: 
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Moisture content (per cent wb.) 100



W

dW

M

MM
 

Where, 

Mw= Sample weight before drying (kg) 

Md= Sample weight after drying (kg) 

Water Activity (aw) 

Water activity (aw) is a measure of the availability of water to participate in such reactions. 

Moisture plays an important role in the stability of fresh, frozen and dried foods. The 

measurement of water activity is a key parameter in the quality control of moisture sensitive 

products or materials. If there is too much water in a product, there is a risk of microbial 

growth and water migration. This can lead to clumping, changes in consistency and reduced 

shelf life. A digital water activity meter (Make: Novaina, Model: Labwift-aw) was used for 

measuring aw of the selected garlic samples. 

Flavour Strength 

Flavour strength was determined by the modified method, based on the oxidation of volatile 

content of garlic powder by chloramine-T as reported by Shankaranarayana et al., 1981. 15 g 

of garlic sample was suspended with 250 ml of distilled water in round bottom flask 

connected with steam distillator (JSGW India). Antifoam and glass bends was added to 

ensure the uniform boiling. About 100 ml of distillate was collected by dipping the tip of the 

solution containing 35 ml 10 N sulphuric acid, 15 ml water and 20 ml Chloramine-T. The 

Chloramine-T left after reaction was calculated by adding 10 ml potassium iodide solution 

and titrating the liberated iodine with sodium thiosulfate using starch as indicator. A reagent 

blank was carried out under the same conditions. The difference in the titric values between 

the blank and the experimental corresponds to the Chloramine-T consumed by steam 

distillate of garlic sample volatile content. 

Flavour strength (per cent) = (V x N x 100)/ (W x F)   

Where, 

V = Difference in volume (ml) of thiosulfate between blank and the experiment. 

N = Normality of thiosulfate 

W = Weight of garlic powder used for oxidation 

F = Factor, i.e. the experimental value of (ml) Chloramine – T per g of garlic oil (90 for 

garlic). 
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Colour 

 For the measurement of colour of samples combination of digital camera, computer 

and Adobe Photoshop 7.0 software provides a less expensive and more versatile way to 

determine colour parameters of food products than traditional colour measuring equipment’s 

and also good colour of sample depends upon the intensity of light and distance between 

sample and camera. This colour measuring technique involves setting up a lighting system, 

high resolution digital camera to capture images of food samples as reported by Spyridon et 

al. (2000). 

 The colour of the garlic bulb was measured by using the method reported by Spyridon 

et al., 2000 and Madhu et al., 2017. Digital camera (Sony 7.2 megapixels) was used to 

capture the image of the sample. The L, a, b values of samples were measured by using 

Adobe Photoshop 7.0 software. The colours of the samples represents in terms of L 

(whiteness/darkness), a (redness/greenness), b (yellowness/ blueness). To obtain L*, a* and 

b* values the following formulas were used.  

L* = ; a* = ; b* =  

 Change in colour (ΔE) was calculated using the following equation 

∆E= [(L– L*) + (a– a*) + (b – b*)2]0.5 

pH 

The pH of garlic powder was measured by digital pH meter (Eutech, pH Testr 2). The sample 

was diluted in the ratio of 1:2, i.e. 5 g of sample was diluted with 10 ml of distilled water.  

Total Soluble Solids (TSS) 

The TSS were calculated as per Ranganna (2002) by using handheld refractometers (RHB-

18ATC; ERMA, Japan). Firstly, the refractometer was calibrated using distilled water. The 

paste was squeezed by using muslin cloth and the drops obtained were used for the 

measurement of TSS. 

Titrable Acidity 

The titrable acidity of the powder was calculated in terms of citric acid (per cent). 5 g powder 

was diluted in 95 ml distilled water making the volume to 100 ml and filtered through 

Whatman no. 41 filter paper. This sample was titrated against 0.1 N NaOH to pH 8 using 

phenolphthalein indicator. The following equation was used to determined titrable acidity. 

Results and Discussion 
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Quality characteristics of fresh garlic and its products 

Data on some important physico-chemical constituents of fresh garlic and its products 

(paste and powder) is presented in the Table 4.1. Results showed that initial moisture content 

of the fresh garlic was 62.76±0.09 per cent and for garlic paste and powder (prepared from 

fresh garlic) it was 62.76±0.09 and 6.02±0.5 per cent respectively. The flavour strength of the 

fresh garlic was found to be 0.526±0.01 per cent and for garlic paste and powder it was 

reported as 0.592±0.01 and 0.323±0.02 per cent respectively. The water activity of the fresh 

garlic was found to be 0.789±0.01 per cent and for garlic paste and powder it was reported as 

0.814±0.01 and 0.365±0.02 per cent respectively. The colour value of the fresh garlic was 

reported as L*= 92±0.14, a* = -1±0.09, b*= -9±0.02 and for garlic paste and powder it was 

reported as L*= 76±0.12, a* = -1±1.25, b*= -21±0.3 and L*= 82±0.01, a* = -5±0.02, b*= 

3±0.03 respectively. 

Fresh garlic contained pH 6.20±0.1, titrable acidity 0.47±0.01 per cent and total 

soluble solids 32.1±0.3 °BX. These results were in agreement with the values reported by 

Otunola et al., 2010; Sajid et al., 2014.  Garlic paste prepared with fresh garlic cloves 

contained pH 5.80±0.1, titrable acidity 0.51±0.02 per cent and total soluble solids 34.3±0.2 

°BX. These findings were in confirmation with results reported by Ahmed et al., 2001; 

Ahmed and Shivhare, 2001: Carbonell-Barrachina et al., 2003; Constenla and Lozano, 2005: 

Casado et al., 2012; Algadi et al., 2014; Mutasim et al., 2016. 

Garlic powder prepared with fresh garlic cloves contained pH 5.42±0.02, titrable 

acidity 1.25±0.03 per cent and total soluble solids 35.5±0.57 °BX. These results are in 

agreement with the results reported by Kim et al., 1980; Rahman et al., 2005; Li and Xu, 

2007; Marian and Usha, 2016; Park et al., 2008 and Park et al., 2018. 

Table 4.1: Some important physico-chemical constituents of garlic and its products 

Parameters Fresh Garlic  

Garlic paste Garlic powder 

Prepared from 

Fresh bulbs 

Prepared from 

Fresh bulbs 

Moisture content,  per cent 62.76±0.09 62.76±0.09 6.02±0.5 
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pH 6.20±0.1 5.80±0.1 5.42±0.02 

per cent Titrable acidity 0.47±0.01 0.51±0.02 1.25±0.03 

Total soluble solids (°BX) 32.1±0.3 34.3±0.2 35.5±0.57 

Flavour strength 0.526±0.01 0.592±0.01 0.323±0.02 

Colour value    

L* 92±0.14 76±0.12 82±0.01 

a* -1±0.09 -1±1.25 -5±0.02 

b* -9±0.02 21±0.3 3±0.03 

Water activity 0.789±0.01 0.814±0.01 0.365±0.02 

 

Quality characteristics of stored garlic and its products 

Data on some important physico-chemical constituents of stored garlic and its 

products (paste and powder) is presented in the Table 4.2. Results showed that moisture 

content of the stored (240 days) garlic was 52.66±0.05 per cent and for garlic paste and 

powder (prepared from stored garlic) it was 52.54±0.02 and 6.01±0.4 per cent respectively. 

The flavour strength of the garlic was found to be 0.432±0.02 per cent and for garlic paste 

and powder it was reported as 0.415±0.02 and 0.298±0.01 per cent respectively. The water 

activity of the garlic was found to be 0.701±0.01 per cent and for garlic paste and powder it 

was reported as 0.695±0.02 and 0.325±0.01 per cent respectively. The colour value of the 

stored garlic was reported as L*= 78±0.12, a* = 1±0.08, b*= 18±0.01 and for garlic paste and 

powder it was reported as L*= 74±0.13, a* = -1±1.15, b*= 20±0.2 and L*= 78±0.02, a* = -

3±0.03, b*= 7±0.2 respectively. 

stored garlic contained pH 5.91±0.01, titrable acidity 0.52±0.02 per cent and total 

soluble solids 33.5±0.4 °BX. These results were in agreement with the values reported by 

Otunola et al., 2010; Sajid et al., 2014.  Garlic paste prepared with stored garlic contained pH 

5.60±0.2, titrable acidity 0.55±0.01 per cent and total soluble solids 0.55±0.01 °BX. These 
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findings were in confirmation with results reported by Ahmed et al., 2001; Ahmed and 

Shivhare, 2001: Carbonell-Barrachina et al., 2003; Constenla and Lozano, 2005: Casado et 

al., 2012; Algadi et al., 2014; Mutasim et al., 2016. 

Garlic powder prepared with stored garlic cloves contained pH 5.52±0.03, titrable 

acidity 1.03±0.02 per cent and total soluble solids 35.8±0.01 °BX. These results are in 

agreement with the results reported by Kim et al., 1980; Rahman et al., 2005; Li and Xu, 

2007; Marian and Usha, 2016; Park et al., 2008 and Park et al., 2018. 

Table 4.2: Some important physico-chemical constituents of stored garlic and its 

products 

Parameters Stored Garlic  

Garlic paste Garlic powder 

Prepared after 240 

DAS 

Prepared after 240 

DAS 

Moisture content,  per 

cent 
52.66±0.05 52.54±0.02 6.01±0.4 

pH 5.91±0.01 5.60±0.2 5.52±0.03 

per cent Titrable 

acidity 
0.52±0.02 0.55±0.01 1.03±0.02 

Total soluble solids 

(°BX) 
33.5±0.4 36.4±0.3 35.8±0.01 

Flavour strength 0.432±0.02 0.415±0.02 0.298±0.01 

Colour value 

L* 78±0.12 74±0.13 78±0.02 

a* 1±0.08 -1±1.15 -3±0.03 

b* 18±0.01 20±0.2 7±0.2 
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Water activity 0.701±0.01 0.695±0.02 0.325±0.01 

*DAS-Days after storage 

Conclusion 

Physico-chemical characteristics like moisture content, water activity, flavour strength, 

colour, total soluble solids, pH and titrable acidity were determined. Moisture content, total 

soluble solids, pH, titrable acidity and change in colour of garlic paste were found to be 

increased whereas flavour strength was decreased with the increase of the storage period 

respectively. The quality characteristics of garlic powder namely, moisture content, water 

activity, pH, total soluble solids and change in colour were increased with the increase of the 

storage period whereas flavour strength and titrable acidity of garlic powder were decreased 

with the increase of the storage period.   
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security and income generation for rural people 
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Agriculture is socially, economically and culturally entwined with the lives of 

people of rural area in India. It is the means agriculture is the principal source of 

livelihood for half of the rural population of the country. According to the Socio-

Economic and Caste Census, SECC in 2011, out of 24.39 crore households in the 

country, 17.9 million households live in villages and are mostly dependent on 

agriculture. The Indian economy is predominantly rural and agricultural and 

agriculture has responsibility of providing national as well as household food and 

nutritional security to its spilling over millions. The current situation in the country 

COVID-19’s economic implications has catapulted agriculture into the mainstream 

discourse, corona virus impact directly affecting our farming and food supply. Further, 

COVID 19 impacts increase unemployment for rural areas because already migrated 

village people return to the village from the city. In this situation, our people need food 

and nutritional security and also employment. Ensuring food and nutrition security and 

creating employment is a challenge for India, given its huge population and high levels 

of poverty and malnutrition. Considering the above facts the researcher has chosen this 

topic, the main aim of this paper ensuring food and nutritional security and solving the 

unemployment problem. The information collected from the primary and secondary 

sources, primary information collected previously year and secondary information 

collected currently through social media. Conclusion of this paper, the solution for the 

above problems, Integrating Indigenous Farming Systems, it is a potential way to food 

and nutritional security and will create employment opportunities for rural people. 

Further, it can also be helpful in soil amelioration, stabilization of degraded lands and 

mitigation of the impacts of climate change. Hence, emerging need more research this 

aspect and also promoting strategies and policy recommendation. 

Key words: COVID 19 impact, Integrated Indigenous Farming System, Food and Nutritional 

Security 
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Introduction 

Rural was backbone of our country. Nearly 70 per cent of the country populations live 

in rural areas report from latest census. According to the Socio-Economic and Caste Census, 

SECC in 2011, out of 24.39 crore households in the country, 17.9 million households live in 

villages and are mostly dependent on agriculture. Agriculture is the principal source of 

livelihood for about 48 per cent of the population of the country. It caters to the food security 

of the nation besides generating exportable surpluses. As per 2011 Agricultural Census, 

number of agricultural workers in the country were 26.3 crore comprising 11.87 crore of 

cultivators and 14.43 crore of agricultural labourers. Agriculture, with its allied sectors, is 

unquestionably the largest livelihood provider in India. Agriculture sector is the fulcrum of 

rural economy and remains as the main occupation and source of livelihood for the rural 

people (Thatchinamoorthy, 2018).  

Agriculture is the prime driving force for food and nutritional security, rural economy 

and sustainable socio-economic development of farmers. Agriculture, as a productive sector 

provides a pathway out of poverty and has an important macro-economic role upon which 

diverse economies are built. However, Agriculture faces the dual challenge of becoming 

more environmentally sustainable while ensuring food security at the same time. Agriculture 

and food production systems are increasingly vulnerable to burgeoning population, climate 

variability, environmental degradation, dwindling production resources, rising input costs, 

labour scarcity and volatile market prices (TN-ENVIS, January 2020). 

Still COVID-19 is disrupting all sector including agriculture and allied sector. The 

world is sliding rapidly towards a recession. The Covid-19 pandemic will shut down large 

parts of the world economy for at least a few months more. According to the International 

Labour Organisation (ILO), the rise in unemployment because of Covid-19 could be up to 25 

million worldwide (MSSRF, April 2020). In India, Estimates by the Centre for Monitoring 

Indian Economy show that unemployment shot up from 8.4% in mid-March to 23% in the 

first week of April. In urban areas, unemployment soared to 30.9% as of April 5 (Mahendra 

Dev, April 2020). This situation in India calls for an integrated effort to address the emerging 

issues. The best way to address this urgent need is to use social safety then extensively to 

stabilize their lives with food and nutrition and employment. In this situation this paper 
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outcome may be contributing for rural people livelihood and ensuring food and nutritional 

security.  

 

Materials and Methods 

This paper examined primary and secondary sources of information. Primary 

information collected previously year through village visit, observation and group discussion 

with local resource person, secondhand information which is easily accessible but are not 

sure as they have undergone through different methods, Sources of secondary information are 

research publications, websites, books, journal articles, etc. The above information properly 

cited and also included reference based on the first author knowledge. Maybe this paper will 

contribute to ensuring food nutritional security and also identifying emerging research and 

development of indigenous farming systems. 

Results and Discussion  

This section explains about the integrated indigenous farming system to secure food 

and nutritional security and rural livelihoods based on the primary and secondary 

information. The current situation in India's emerging need to rectify agriculture issues and 

also develop agricultural strategies and sustainable agriculture that enable adequate 

employment and income to farmers, especially for small and marginal farmers who constitute 

more than 80 per cent of the farming community. In these facts, the researcher believes an 

integrated indigenous farming approach is will considering being the most powerful tool for 

enhancing the profitability of farming in the current situation and future also. 

Indigenous farming is not just farming practiced by indigenous people. It is the 

product of indigenous cultures that are deeply connected to particular places (Katie Pace, 

2015). Indigenous farming also called traditional farming, organic farming and natural 

farming. Indigenous farming doesn't need pesticides or chemicals and because of this, 

the farmers save a lot of money. These methods of farming through five main practices such 

as Agroforestry, Crop rotation, Mixed-/Inter-cropping, Polyculture and Water harvesting. 

Indigenous farming plays a key role in sustainable smallholder farming around the world, and 

the protection of ecological and local biodiversity. Indigenous farming is crucial to human 

wellbeing, sustainable development and poverty reduction. 
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COVID 19 impacts not only the agricultural economy and also human health. In this 

situation nutrition security very crucial for human health, current modern farming providing 

high yield and more income but not well for human health and soil, Research publication 

report indicates that, toxic residues of agricultural chemicals entering the human diet are of 

major concern today. Indians take about 40 times more pesticides through food items than the 

average American intake (Govind et al., 2018), In this scenario, the integrated indigenous 

farming system (IIFS) the best solution for the above problems. 

Hence, integrated indigenous farming systems are viewed as a sustainable alternative 

to commercial farming systems particularly on marginal lands with the objective of reversing 

resource degradation and stabilizing farm incomes. IIFS is known as indigenous farming 

integrated with livestock and aquaculture. Integrated Indigenous Farming as a system of 

locally evolved farming methods that is used by the villagers; it is the prime driving force for 

food security, rural economy and sustainable socio-economic development of farmers. The 

benefit of IIFS, productivity, profitability, sustainability,  balanced food, environmental 

safety, income round the year, adoption of new technology, saving energy, meeting fodder 

crisis, solving fuel and timber crisis, employment generation, agro–industries and increasing 

input efficiency. 

Conclusion 

Our agricultural farming system move to sustainability, It is refers to appropriate use 

of natural resources, protection of bio-diversity and environmentally compliant technologies 

with a view to ensuring the food and nutrition security of the growing population. Currently 

emerging need more research based on the integrated indigenous farming systems and also 

need research-based policy recommendation preservation and documenting of indigenous 

farming knowledge. In the future, it will be recognizing indigenous farming method's 

fundamental right to follow traditional ways of food production. The future study based on 

the impact of integrated indigenous farming will shed light on creating employment 

opportunities and landless laborers’ livelihood choices and rural livelihoods.  

In the current farming method impact, in many regions, both surface and groundwater 

are already becoming unfit for human and animal consumption due to the high concentration 

of pesticide residues. Available estimates revealed that nearly 120.72 million ha of land in the 

country is degraded. Intensified agriculture, coupled with indiscriminate use of irrigation 
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water and non-judicial fertilizer application, especially in irrigated areas of the country have 

led to various kinds of physical and chemical degradation of the soil (Argade Shivaji 

Dadabhau and Wadkar Sagar Kisan, 2013). Hence, an integrated indigenous farming system 

potential way of ensuring food and nutritional security and income generation for rural 

people and also eco- friendly farming protect natural. 
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The current study was undertaken in Sihora block of Jabalpur district with 

minimum sesame productivity among other blocks with the aim to know the adoption 

level of sesame cultivation and their association with technological gap in recommended 

sesame cultivation practices. 

Through applying ex-post-facto research design and three stage multi sampling 100 

sesame cultivators were interviewed. Collected data was scored, classified, analysed and 

presented in the form of frequency count and percentage and chi-square test was 

applied to know the association. Out of total respondents, 46% had medium level of 

adoption, followed by 27% with low and 27% with high level of adoption of 

recommended sesame cultivation practice. Also the association between adoption level 

of sesame cultivators and technological gap in recommended sesame cultivation 

practices found to be significant. Hence, it can be concluded that there was significant 

association between adoption level of cultivators and technological gap in sesame 

cultivation. Since a few study has been undertaken on sesame in the past, the current 

study was done particularly to bring the attention towards this oilseed queen to increase 

the adoption of improved sesame cultivation practices and ultimately increase the 

sesame productivity in the state. 

Keywords: Adoption, Ex-Post-Facto, Technological gap, Association and Sesame. 

Introduction 

Sesame, commonly known as Til, is one of the important edible oilseeds cultivated in India 

with 50% oil and 18-20% protein content in it. Being known as “Poor man’s substitute for 

ghee”, a 100gm of sesame seeds provides 592 calories of energy. Also known to be “The 

queen of oilseeds”, it is a rich source of food, nutrition and bio-medicine.  
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It is cultivated over an area of 16.73 lakh hectares with a production of about 6.85 lakh tones 

and an average yield of 409 kg/ha in India. It is mainly grown in Chhatarpur, Tikamgarh,  

Sidhi,  Shahdol, Morena, Shivpuri, Sagar, Damoh,   Jabalpur, Mandla, East Nimar and Seoni 

district of Madhya Pradesh with an average yield of 387 kg/ha. Jabalpur occupies 1000 ha of 

area with 530 tones of production and 500kg/ha average yield for this crop. Sesame covers 20 

ha area, 75 quintals of production with 375 kg/ha productivity in Sihora block of Jabalpur 

district.  

The study is done to know the knowledge and adoption level of sesame cultivators and the 

association between these variables and technological gap in recommended sesame 

cultivation practices. Although the All India Coordinated Research Project (AICRP) in 

undergoing in the state at the university headquarter, the productivity of sesame was found to 

be minimum in the Sihora block among the all other blocks of the district. Not only this the 

production of sesame got confined to the bundelkhand area in the state in spite of favorable 

climatic conditions in the district. Hence, the reason behind such case was made to know 

through the study by finding the technological gap in the undertaking and recommended 

practices. 

Methods and material 

The present research was carried in Sihora block of Jabalpur district due to minimum 

productivity of sesame in the block among other blocks. The total geographical area of the 

block is 49,268 ha with 28,247 ha net sown area and 144% cropping intensity.  

To seek the answers of the questions, an ex-post facto design was used and the samples of the 

study were selected by three stage sampling. Hundred sesame cultivators from 10 villages of 

the block were selected randomly to constitute the sample.  

The structured interview schedule was used as an instrument of data collection, which was 

prepared on the basis of objectives and various variables considered in the present study.  

Knowledge and adoption level as independent and technological gap in sesame cultivation as 

dependent were decided to be the variables of the study. 

The collected data were scored, classified, analyzed and presented in the form of frequency 

count and percentage in the tables. In order to ascertain the association between the two 

variables, chi-square test was applied. 
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Results and Discussion 

Table 1:  Distribution of sesame farmers according to their adoption level in sesame 

cultivation 

S.No. Categories Frequency Percentage 

1   Low      (1 to 12 score) 27 27.00 

2   Medium  (13 to 24 score) 46 46.00 

3   High     (25 to 36 score) 27 27.00 

            Total 100 100.00 

     

The data of the table 1 reveals that out of total sesame growers, 46.00 per cent of sesame 

growers had medium level of adoption, followed by 27.00 per cent had low and 27.00 per 

cent had high level of adoption. 

 Thus, it may be concluded that higher percentage of sesame growers (46.00%) had medium 

level of adoption. 

                  Table 2:  Distribution of sesame farmers according to their adoption level in different 

sesame cultivation practices 

S.No. Package of practices 

Level of adoption 

No Partial Complete 
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1 Field preparation 

1.1 Type of soil - 01 99 

1.2 Ploughing 37 20 43 

1.3 Farm Yard Manure 100 - - 

2 Seed and sowing management 

2.1 High Vielding Varieties 50 - 50 

2.2 Seed rate 53 17 30 

2.3 Seed treatment 56 - 44 

3 Fertilizer management    

3.1 NPK 80 - 20 

3.2 Sulphur 80 - 20 

3.3 Biofertilizer 100 - - 

4 Weed management 66 - - 

5 Plant protection management 

5.1 Insect identification 06 01 93 

5.2 Insect control 53 - 47 

5.3 Disease identification 74 01 25 

5.4 Disease control 76 - 24 

6 Harvesting 

6.1 Duration - - 100 



675 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 

2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

6.2 Method of harvesting - - 100 

6.3 Threshing and winnowing   - - 100 

       

Table 2 shows that in field preparation practise, 99.00 per cent had completely adopted type 

of soil, 43.00 per cent adopted ploughing practice and cent per cent respondents had not 

adopted farm yard manure. In seed and sowing management, 50.00 per cent had completely 

adopted while remaining 50.00 per cent had not adopted high yielding varieties. Only 44.00 

per cent had completely adopted seed treatment practices. With respect to fertilizer 

management, a huge majority had not adopted NPK (80.00%), sulphur application (80.00%) 

and biofertilizer practise (100.00%). Similarly majority of growers (66.00%) had not adopted 

weed management practice. In plant protection management  a huge majority (93.00%) had 

complete adoption of insect identification, but  53.00 per cent had no adoption of insect 

control. As regard to disease majority of growers (74.00%) didn’t  identify diseases whereas 

majority of growers  (76.00%) had no adoption of disease control practice. With respect to 

harvesting, cent per cent of growers had complete adoption of crop duration, method of 

harvesting, threshing and winnowing. 

                      Table 3: Association between adoption level of sesame growers and technological gap in 

sesame cultivation  

S.No. Adoption Level 

Technological Gap 

Total 

Low Medium High 

1 Low    

(1 to 12 score) 

03 

(11.12) 

23 

(85.18) 

01 

(03.70) 

27 

(100.00) 

2 Medium 

 (13 to 26 score) 

05 

(10.87) 

41 

(89.13) 

00 

(00.00) 

46 

(100.00) 

3 High  

(27 to 38 score) 

21 

(77.78) 

06 

(22.22) 

00 

(00.00) 

27 

(100.00) 
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           Total 29 70 01 100 

(Figures in parentheses indicate percentage) 

As the cell frequencies were less than five; therefore, it was pooled for the purpose of 

calculating chi-square test and table be as follows :-                                     

S.No. Adoption Level 

Technological Gap 

Total 

Low Medium + High 

    1 Low 08 65 73 

    2 Medium + high 21 06 27 

 Total 29 71 100 

2 = 42.739, Significant at 0.05 level of probability with 1d. f. Table value = 3.841 

Table 3 shows the association between adoption level of growers and technological gap in 

sesame cultivation. It is clear from the data of the table that out of 27 sesame  growers who 

were having low adoption level, 11.12 per cent had low technological gap followed by 85.18 

per cent medium and 03.70 per cent had high technological gap. While out of 46 sesame 

growers who were having medium adoption level, 10.87 per cent had low technological gap 

followed by 89.13 per cent medium and 00.00 per cent had high technological gap in sesame 

cultivation. Whereas out of 27 sesame growers who were having high adoption level, 77.78 

per cent had low technological gap followed by 22.22 per cent medium and 00.00 per cent 

high  technological gap. 

The chi-square value 42.739 was found significant at 0.05 level of probability with 1 degree 

of freedom. Hence, it can be concluded that there was significant association between 

adoption level of growers and technological gap in sesame cultivation. 

The study indicated that adoption level had significant association with technological gap of 

sesame growers.  Thus, the hypothesis H0 is rejected. 

Conclusion 
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The majority (46%) of sesame cultivators had medium adoption of sesame production 

practices. It may be due to poor economic status and non-conduction of demonstrations on 

improved technology.  

The adoption regarding improved sesame production technology was found to be 

significantly associated with technological gap of sesame cultivators. The reason for such 

finding is perhaps the adoption of improved technologies recommended by the scientists are 

known to the farmers. 
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An experiment entitled “Screening on yield and quality parameters of seven 

variety of chilli under bundelkhand Agro-climatic zone (VII)” was conducted at 

Research Farm, College of Agriculture, Tikamgarh during Kharif season at 2015-16 to 

evaluate the hybrids of chilli yield. The experimental was laid out in the randomized 

block design with three replications. Varieties- V1–Alankar, V2–Natasha-727, V3–
Madhurima-148, V4–Classica-152, V5–Prajwala, V6–Divyajyoti, and V7–Sonaskhi-44. 

Results obtained in the present investigation revealed that, the highest Plant height at 

50% flowering (36.23cm), Fruit length (10.60cm), Fruit diameter (4.22cm), Number of 

seed fruit
-1

 (91.33), Test weight of 1000 seeds (9.29g), Fruit yield plant
-1 

(1.14 kg), yield 

plot
-1 

(44.42 kg)  and Fruit yield ha
-1

 (281.0 qt). Conclude that Prajwala performed the 

best with respect to productivity under the Agro-climatic conditions of Bundelkhand 

(Tikamgarh) region.  

Keyword :- Screening, yield, yield attributes, hybrid varieties, chilli. 

Introduction 

Chilli (Capsicum annum L.) is a member of the Solanaceae family that includes 

tomato, potato and brinjal (Erinle, 1989; Akinyosoye, 1977). Capsicum was domesticated at 
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lost five times by prehistoric peoples in different parts of south and Middle America. The 

genus Capsicum consists of approximately twenty wild species and five domesticated 

species, most cultivated in the world belong to the species Capsicum annum L. The five 

domesticated species of chilli are as follows Capsicum annum L., Capsicum frutescens L., 

Capsicum chinense L., Capsicum pubescens L. and Capsicum baccatum L. The substances 

that responsible for pungency in chilli is Capsaicin (C18 H37 NO3) and several related 

chemicals, collectively called Capsaicinnoids (Udoh et al., 2005). The area, production and 

productivity of chilli in India is 287 thousand ha, 3406 thousand t and 11.86 t/ha respectively. 

In M.P., 574.80 thousand t chillies produced from an area of 33.64 thousand ha with the 

productivity of 17.086 t/ha (Indian Horticulture Database, 2016-17). Nutritionally, it is a rich 

source of vitamin A, B and C. Capsaicin an alkaloid responsible for pungency in chillies has 

medicinal properties and it prevents heart attack by dilating the blood vessels (Gill, 1989). 

Chilli (Capsicum annum L.) is a vegetable as well as spice and one of the most important 

cash crops of India. It is used for industrial purpose due to extraction of oleoresin. India is the 

world largest producer, consumer and exporter of chilli. Guntur in Andhra Pradesh is 

produces 30% of chilli particularly in India. This has the potential for improving the income 

and the livelihood of thousands of small holder farmers. The present research works on 

“Screening on yield and quality parameters of seven variety of chilli under bundelkhand 

Agro-climatic zone (VIII)” was conducted with objective to study the periodic changes in 

structural and functional parameters of different varieties of chilli.  

Method and Materials 

The field experiment was conducted at Research Farm, College of Agriculture, 

Tikamgarh during Kharif -2015 to evaluate the hybrids of chilli yield. It is situated in the 

north-eastern part of Madhya Pradesh at 240 43’ North latitude and 780 49’ East longitudes 

at an altitude of 358 meter mean sea level. It has sub-tropical climate characterized by hot dry 

summers and cool dry winter. The average maximum temperature during the month of 

October varies between 35.0 to 36.50C, while the average minimum temperature varies 

between 3.5 to 5.5 0C during month of December, which is the coldest month of the year. 

The average Season rainfall of this region is about 213.7mm which is mostly received 

between July- August and a little rainfall is also obtained during January. The average 

humidity of the tract is about 73%. The soil of the experiment field was clay loam in texture. 
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The soil of the experiment yield was clay loam in texture, Low in available N (266 kg/ha), 

high in P2O5 (25.9 kg/ha) and K2O (255 kg/ha) with pH 6.9.  

Nursery bed preparing during used to 10-15 kg farm yard manure was 

incorporated along with one kg of urea, 500 g of single super phosphate and 200 g of 

murate of potash before sowing for each seed bed. After words, seeds were sown 

thinly in the lines of 7.5 cm apart in two beds of each 3 m long x 1.0 m width and 0.1 

m height. Soon after sowing the beds were covered with paddy straw and watering 

was done regularly. The paddy straw was removed on 6th day when seeds started 

emerging. The beds were drenched with 0.2 per cent Captan solution. Necessary plant 

protection measures were provided to get healthy seedlings.  Healthy seedlings were 

transplanted at 30-35 days after sowing with a spacing of 60 cm between row to row and 

45 cm between plant to plant. The manure and fertilizers were applied as per respective 

plots.  

Full dose of RDF (100: 60: 40 kg NPK ha-1) and 1/3 nitrogen were given to the plot 

before sowing as basal dose. Remaining 2/3 quantity of nitrogen was applied in two split 

doses i.e., 30 and 60 day after transplanting. The experimental was laid out in the randomized 

block design with three replications. Varieties- V1–Alankar, V2–Natasha-727, V3–

Madhurima-148, V4–Classica-152, V5–Prajwala, V6–Divyajyoti, and V7–Sonaskhi-44. Five 

plants were randomly selected from each treatments and replication for the study. Plant 

height at 50% flowering , Daye to 1st flowering, Fruit length, Fruit diameter, Number of seed 

fruit-1, Test weight of 1000 seeds, Fruit yield plant-1, Fruit yield plot-1 and Fruit yield ha-1. 

Result and Discussion  

Plant Height at 50% flowering:  

Data on plant height presented in Table-1 revealed that all the hybrid differed non 

significantly but maximum plant height of 36.23 cm was recorded for the hybrid Natasha 

followed by Alankar 32.73 cm and Prajwala 31.11cm, whereas it was minimum 29.43 cm 

for Sonakshi-44. 

Days to 1
st
 flowering:   

Data pertaining to days to first flowering depicted in Table-1 revealed that all the 

chilli hybrid differed significantly for days to first flowering and maximum days taken by 
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the hybrid Prajwala (35 days) followed by Natasha (33.33 days) while less days were taken 

for the 1st flowering by Divyajyoti (30.33 days). The results of lowest value of days to 1st 

flowering are in close conformity with finding of Hasan et al (2014). 

Marketable fruit length and diameters: 

For the character fruit length (Presented in table 1 ) all the hybrids showed 

significant differences and the maximum fruit length of 11.58 cm was recorded for the 

Prajwala followed by Madhurima -148 (10.60 cm) and Sonakshi- 44 (10.10 cm) while 

minimum length of 7.58 cm of chilli was recorded for Classica -152. The results of highest 

value of marketable fruit length are in close conformity with finding of Vishvkarma et al 

(2018). 

 In case of fruit diameter all the hybrids differed significantly and maximum 

diameter of 4.22 cm was recorded for Natasha closely followed by Prajwala 3.36 cm and 

Alankar 3.20 cm. the other have minimum diameter of fruit was recorded for hybrid 

Classica 152 (2.04cm). 

Number of seed per fruit:   

Data presented in Table 1 for the seed number per fruit revealed that higher number 

(91.33) of seeds per fruit was recorded with the hybrid Prajwala followed by Sonakshi 44 

(71.00) and Madhurima 148 (56). All the hybrids differed significantly among themselves 

and significantly lowest numbers of seed per fruit were counted for the hybrid Divyajyoti 

(37.3). The results Number of seed per fruit are agreement with finding of Hasan et al 

(2014). 

1000 Seed weight:  

All most all the hybrid differed significantly for 1000 seed weight and significantly 

maximum seed weight of 9.29g was recorded for the hybrid Prajwala closely followed by 

the Natasha 9.21g and Alankar 7.22g where as it was lowest for the hybrid Divyajyoti 

5.15g. 

Fruit yield plant
-1

 (Kg) 

The different varieties varied significantly with respect to formation of fruit yield 

plant-1 as shown in table-1. Prajwala produced significantly higher fruit yield plant-1 (1.14 

kg) as compared to all the varieties. The second best variety was Natasha-727 producing 
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(1.07 kg fruits plant-1). The third best variety was Classica-152 (0.95 kg fruits plant-1). 

Divyajyoti produces significantly lowest fruits yield (0.73 kg fruits plant-1), closely 

followed by Sonaskhi-44 (0.82 kg fruits plant-1). The results of highest value of Green pod 

yield per ha are agreement with finding of Vishvkarma et al (2018) and Vanita et al 

(2017). 

Fruit yield plot
-1

 (Kg) 

The different varieties varied significantly with respect to formation of fruit yield 

plot-1 as shown in table-1. Prajwala produced significantly higher fruit yield plot-1 (44.42 

kg) as compared to all the varieties. The second best variety was Natasha-727 producing 

(41.61 kg fruits plot-1). The third best variety was Classica-152 (36.21 kg fruits plot-1). 

Divyajyoti produces significantly lowest fruits yield (27.85 kg fruits plot-1), closely 

followed by Sonaskhi-44 (31.89 kg fruits plot-1).  

Green chilli yield (t/ha):     

Yield is the complex character and the ultimate aim of the vegetable grower is 

production enhancement for some varieties with higher production is the felt need. Data 

depicted in Table-1 for green chilli yield showed that highest yield of 28.1 t/ha was 

recorded for the chilli hybrid Prajwala which was significantly superior over rest of the 

hybrid followed by Natasha (26.3 t/ha) and Classica-152 (23.51 t/ha). On the other hand, 

significantly lowest was Divyajyoti (18.1 t/ha) and Sonakshi-44 (20.17 t/ha). The results of 

highest value of Green pod yield per ha are agreement with finding of Vishvkarma et al 

(2018) and Vanita et al (2017). 

Conclusion 

 On the basis of data recorded for one season (Year). It is too early to draw any 

conclusion regarding adoption of seven hybrid varieties of chilli under this agro-climatic 

region. More testing is required for at least two- three years for the conformity of these 

results.  

 However, one-year field trial indicated that the hybrid chilli Prajwala performed 

better over rest of the seven hybrid varieties.  
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Table-1 : Flowering, yield and yield attributes of different chilli hybrids during 2015. 

Treatment 

Plant 

Height at 

50 % 

Flowering 

Days to 1
st
 

Flowering  

 

Marketable 

Fruit Length  

 

Marketable 

Fruit 

Diameter 

 

Total Plot 

Yield 

(kg/ha) 

Yield Per 

Plant 

(kg) 

Yield  

(t/ha) 

 

Seeds 

Number  

per fruit 

 

1000 

seed 

weight 

(g) 

V1-Alankar 32.73 30.67 8.84 3.20 32.21 0.83 20.37 50.00 7.22 

V2-Natasha-727 36.23 33.33 8.68 4.22 41.61 1.07 26.32 45.00 9.21 

V3- Madhurima 148 31.27 33.00 10.60 2.52 35.34 0.90 22.35 56.00 6.58 

V4-Classic-152 31.27 30.33 7.58 2.04 36.21 0.95 23.51 43.00 9.29 

V5-Prajwala 31.77 35.00 11.58 3.36 44.42 1.14 28.10 91.33 7.01 

V6-Divyajoti 30.90 30.33 9.38 3.04 27.85 0.73 18.08 37.33 5.15 

V7-Sonakshi-44 29.43 30.67 10.10 2.12 31.89 0.82 20.17 71.00 7.12 

C.D. NS 3.08 2.11 0.46 1.53 0.04 0.99 7.39 0.54 

SE(m) 2.099 0.989 0.678 0.147 0.491 0.013 0.317 2.373 0.173 
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The influence of gamma irradiation on microbial load of different peanut 

varieties has been assessed. The healthy and mature kernels of peanut variety popular 

in saurastra region of India viz. GG-20 and TG-37A were naturally contaminated and 

conditioned with three initial moisture contents (6.0%, 8.5% and 11.0%), w.b. and 

packed in Poly Propylene (PP) bags of 50μ thickness. These samples were irradiated 

with different gamma irradiation dose (0 kGy, 2.5 kGy, 5.0 kGy, 7.5 kGy and 10.0 kGy) 

and stored at ambient temperature for three months. Microbial load including total 

plate count, yeast and mold count, E.coli and salmonella were determined for irradiated 

and non-irradiated peanut kernels. Microbial load of both peanut varieties for tested 

microorganism significantly increase in non-irradiated samples whereas irradiated 

samples showed decrease in population for all the conditioned moisture content as 

storage time progressed. The research data discovered that gamma irradiation dose of 

7.5 kGy is the recommended dose for complete elimination of total plate count as well as 

yeast and mold; whereas the 5.0 kGy is sufficient for complete killing of E. Coli. in 

kernels of both peanut varieties. Salmonella was not noticed in any of the samples 

before irradiation and during whole storage period. There was found no steady pattern 

in variation in D10 value, for all the tested microorganisms with respect to initial 

moisture in kernels of both the peanut varieties. 

Keywords: Gamma Irradiation, Peanut kernels, Microbial load, Moisture content, D10 

value 

Introduction: 
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Groundnut or peanut (Arachis hypogaea L.) commonly known as poor people's nut. In 

most of the emerging countries, peanut kernels are stored as dry seeds and form a massive 

serve of food; however huge quantities of seeds are lost annually as a result of microbial load 

as well as insects’ attacks (Gowda and Ramakrishna, 1997). Presently, the inhibition of 

microbial infestation in food materials is the most persistent food safety problems facing by 

the food industry. People, all over the globe are demanding for nontoxic food as we all 

become more concerned about the quality of the food.  

Therefore, a range of preservative strategies are used to prevent and reduce infestation 

of molds and insects. Chemical fumigation with pesticides, such as methyl bromide and 

phosphine, is practiced for protection of stored seeds from pest infestation. However, as 

necessary as we believe, the excessive use of these chemicals leads to have hostile effects on 

both food and environment, related with residues and ozone depletion. In addition, the high 

cost of insecticides, non-availability of suitable formulation of chemical and packaging, along 

with the increasing incidence of insecticides necessitate an alternative approach to post 

harvest pest control.  

Fortunately, radiation processing, which is basically a cold process, can kill 

microorganisms and insects, reduce post-harvest losses, and enhance food safety and quality 

(Loaharanu and Thomas, 2001). Consequently, irradiation is increasingly being applied to 

disinfest and decontaminate foods and other products, while gaining recognition as an 

effective quarantine treatment for agricultural produce (IAEA, 1989; IAEA, 1993; IAEA, 

2002). Besides drying, radiation is the only alternative to cold processing for food 

preservation that has a lethal effect on micro-organisms (Gojiya et al., 2019). Further, it is the 

novel method of food preservation suggested for many countries (Clucas and Ward, 1996).  

Purpose of study 

India’s key export markets include the US, the EU, Asian, SAARC countries and 

West Asia. Although there is a solid assurance from the Government to promote exports of 

fresh and processed food products, and a strong preparedness on part of the exporters and 

farmers to export; Indian exports of food products are getting rejections and bans in key 

markets on surroundings of lack of obedience with food safety and health standards. Food 

products have met rejections and even bans in markets such as the US, Vietnam, EU, Saudi 
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Arabia, Japan and Bhutan due to disputes such as presence of more than chemical residues as 

well as pest and bacterial infestation beyond approved levels.  

The gamma irradiation is a physical treatment comprising direct exposure of food to 

electron or electromagnetic rays, for their long time protection as well as upgrading of quality 

and safety (Mahindru, 2005). In this process, the isotope cobalt-60 (60Co) produces 

electromagnetic γ-rays which have tremendous energy which swelling and break alongside 

the molecules DNA chain and preventing them from functioning normally. As a result, the 

parasites and microorganisms that have been affected and losing their capabilities of 

reproducing themselves and they die (Lacroix and Ouattara, 2000). Consequently gamma 

irradiation provides food safety and enhancing the shelf life of peanut kernel due to its high 

effectiveness in deactivating pathogenic and spoilage microorganisms without affecting 

product quality (Ozden and Erkan, 2010). 

The application of gamma radiation in food processing has been broadly accepted and 

is now legally endorsed as a safe and effective technique for maintaining food quality safety. 

Knowing the techno-economic benefits, about 100 different countries all over the globe have 

cleared radiation treatments for over more than 100 different food products. Food irradiation 

has been recognized by key health organization such as the American Medical Association, 

Food and Agriculture Organization (FAO), the World Health Organization (WHO), the 

International Atomic Energy Agency (IAEA) and the Codex Alimentarius Commission, the 

US Council of Agricultural Science and Technology. Considering the above facts in mind; 

research project was undertaken with the following objectives. 

Materials and methods 

2.1 Sample preparations 

Healthy and mature kernels of peanut variety GG-20 (Gujarat Groundnut-20) and TG-

37A (Trombay Groundnut-37A), popular in sauratra region were procured in bulk from 

peanut processing industry namely Balikrut Peanut Industries, Junagadh (Gujarat). Since 

initial moisture content of the two varieties of peanut (GG-20 and TG-37A) kernels was high 

~11% w.b., therefor be tone packaging, the peanut samples were dried at 50±2 °C to attain 

the safe storage moisture level of ~6.0 % in a laboratory tray dryer (Gojiya et al., 2020). 

After getting initial moisture content, the samples have been conditioned to 6.0, 8.5 and 11.0 

% moisture content (w.b.) by adding pre-determined amount of distilled water to the fixed 
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quantity of kernels. The following equation was used to estimate the quantity of distilled 

water to be added to the peanut kernels (Obi et al., 2014). 

                                                                                                        … (1) 

Where,  

Q = Amount of water to be added (kg)  

M = Initial weight of sample (kg) 

 y = Initial moisture content of the sample (% w.b.)  

x = Final (desired) moisture content of the sample (% w.b.)  

After addition of calculated amount of distilled water, the samples were packed in the peanut 

kernels sample of ~650 Grams were packed in virgin Poly Propylene (PP) bags of 50µ 

thickness having size: 260 x 200 mm and sealed by hand sealing machine (Plastic Impulse 

Hand Sealer, model: POLY SEAL-300mm. After that these samples were stored in incubator 

at 25 ⁰C for 24 h and during the storage, the samples were stirred at every 2 h during the day 

time to ensure uniform moisture. 

2.2 Application of irradiation treatment 

The given irradiation doses in this study were 2.5, 5.0 7.5 and 10.0 kGy with an accuracy of ± 

5.0 %. The absorbed dose was monitored by Ceric- Cerous 100 X 2 ml ampoules, type 

dosimeters (Kilo gray Gamma Dosimeter, Batch No: DS-(3)10, Range 1-30 kGy, Bhaba 

Atomic Research Centre (BARC), Navi-Mumbai). The dosimeters were calibrated to 

ISO/ASTM 51205 (E) Standard Practice for use of a Ceric-Cerous Sulfate Dosimetry System, 

an "International Organization for Standardization" approved by "American Society for 

Testing and Materials standard". Dosimeters were positioned a box in front, middle and rear 

side and total dosimeters was 4 per run. Peanut samples were maintained at 20±2 °C during 

irradiation. 

2.3 Storage of Peanuts Samples 

The peanut variety GG-20 and TG-37A samples were packed in PP bags and 

irradiated with gamma irradiation @ 2.5, 5.0, 7.5 and 10.0 kGy using 60Co. After applying 

gamma irradiation, Irradiated and non-irradiated (control) samples were stored at ambient 
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temperature. These irradiated peanut kernel samples of both the varieties were evaluated at 

one month interval during storage besides just after irradiation, for its microbiological 

characteristics viz. Total plate count (log (CFU/g)), Yeast  and mould (log (CFU/g)), E. coli 

(log (CFU/g)) and Salmonella (log (CFU/g)). The radiation resistance (D10value) of the tested 

microbial load (total plate count (TPC), yeast and mold count (YMC), salmonella and 

Escherichia Coli.) were determined. All the obtained data were statistically analysed.  

 

 

2.4 Statistical Analysis 

By using factorial complete randomized design (F-CRD) with 15 treatment 

combinations (3 moisture levels X 5 irradiation doses level) were obtained for each variety of 

peanut. Treatments having 0.0 kGy gamma irradiation dose (no irradiation) served as control 

for each variety and each moisture content level. All the 30 treatments were examined for all 

the biochemical, microbiological as well as sensory evaluation of the sample. The mean 

values generated from the analysis of each of quality attributes obtained from three 

replications during the research were subjected to statistical analysis using factorial 

completely randomized design (F-CRD) and Microsoft Excel as per the procedure suggested 

by Panse and Sukhatme (1985). 

2.5 Natural microbial contamination 

Natural microbial inoculation of peanut kernels was most commonly achieved by 

submersion in aqueous spore suspensions (Prado et al., 1996; Prado et al., 1999; Chiou et al., 

1999). 100 gram microbiologically contaminated peanut seed were grinded and submerged in 

1 liter distilled water. Filtrates of this solution add into distilled water and mixed thoroughly 

with peanut sample and shake it at low speed until all of the added water was uniformly 

absorbed to final moisture content of 11 % (w.b). These contaminated peanut samples 

incubated at 35±2 °C temperature and 80% relative humidity in incubator for seven days. 

Samples were analyzed for microbial load after 7 days storage and used for further 

experiments. 

       2.6 Determination of Microbiological Characteristics of Peanut Kernels 
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The microbiological characteristic of peanut was carried out according to standard 

method recommended by AOAC (2006). All microbiological media were procured from Hi-

Media laboratories, Mumbai, India. First of all, the media and all the glass accessories to be 

used in the analysis were sterilized by autoclaving at 121 °C for 20 min. The peanut sample 

was diluted to 1:10 (peanut: distilled water) and was thoroughly shaken for 10-15 min to 

obtain homogenized suspension of micro-organisms. For preparation of 1:100 dilution, the 1 

ml sample from 1:10 dilution was taken with the help of pipette and 9 ml distilled water was 

added into the prepared solution. The process was repeated up to 1:1000 dilutions with the 

distilled water. The test tubes containing the diluted samples were immediately closed by 

cotton plugging. The whole procedure for sample preparation was carried out in laminar air 

flow (Nova Instruments Pvt. Ltd., Ahmedabad) under aseptic condition. 

 

 

2.7 Radiation-decimal reduction dose (D10-value) 

The radiation resistance (D10-value) of the tested microbial load (Total plate count 

(TPC), Yeast and mold count (YMC), Salmonella and Escherichia Coli.) were determined as 

follow. D10 value for each tested microbial load was determined for each radiation dose as per 

standard method suggested by Khalek (2008). The number of viable cells after radiation was 

divided with the initial viable cell number. For all the strains, survival curves relating to log 

(survival) were obtained with irradiation dose. Finally, the D10 values or the doses which can 

reduce the microbial population by 90% were calculated by using the equation  

                                                                  … (2) 

Where, 

D is the radiation dose,  

No is the untreated bioburden, and  

N is the irradiated bioburden.  

Graphically D10 values were calculated by using Excel's linear regression analysis 

based on the linearity of the survivor curves in which D10 values were taken as the negative 
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reciprocal of the slope of the regression line from dose-response curve, which was 

constructed by plotting log survival counts against irradiation doses.  

3. Results and discussion 

3.1 Effect of Gamma Irradiation on Total plate count (TPC) of Peanut Kernels 

Total bacterial count is widely used as an indication of the microbiological quality of 

food. It can be observed that Total plate count of tested microorganism increases in non-

irradiated samples whereas, irradiated samples showed decrease in population as storage time 

progressed. Irradiation treatments induced ionization for the cell of bacteria and direct effects 

on DNA of nucleus cells (Shea et al., 2000; Temur and Tiryaki, 2013) resulting in death of 

cell complete elimination was observed at and above the irradiation dose of 7.5 kGy. As 

gamma irradiation dose was enlarged from 0.0 to 10.0 kGy, Total plate count of the peanut 

kernels reduced significantly. This was true for both peanut kernels varieties and at all the 

three moisture contents. These results indicate that the higher doses of gamma radiation have 

vigorously effect on Total plate count. 

At zero time after irradiation, it was noted as dose was increased from 0.0 to 10.0 

kGy, the Total plate count (TPC) in GG-20 peanut kernels severely reduced from 5.81 log 

(CFU/g) to <1 log (CFU/g) and 6.72 to 7.72 log (CFU/g) to <1 log for the kernels with initial 

moisture content of 6, 8.5 and 11 % (w.b.), respectively. It was noticed once microbial 

population reduced due to gamma irradiation it could not be revived again during the 

subsequent storage period of three month.  

For TG-37A variety, as irradiation dose was amplified from 0.0 to 10.0 kGy, the Total 

plate count (TPC) in TG-37A peanut kernels sharply reduced from peanut 5.89 log (CFU/g) 

to < 1 log, 6.73 log (CFU/g) to <1 log and 6.53 log (CFU/g) to <1 log for the kernels with 

initial moisture content of 6, 8.5 and 11 % (w.b.), respectively. It was also reported that the 

reduction in Total plate count due to gamma irradiation it could not be recovered again 

during the subsequent storage period. These findings were in accordance with results noted 

by Farkas (1983) for (garlic powder, cumin, coriander, turmeric and rosemary), Sharma et al. 

(1989), Hammad et al. (1987) and El-Zawahry et al. (1985) for different spices and its 

storage. Hilmy and Suryasaputra, (1981) also reported similar results that the microbes’ 

populations decreased as much as 2-3 log cycles after irradiation with 5 kGy in medicinal 

herbs. After 6 months of storage, microbial load of irradiated samples further decreased and 
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in the case of microorganisms that survive during irradiation treatment may be more sensitive 

to environmental conditions. 

 The statistical interpretation of Total plate count of both peanut variety were 

presented in the Table 1 indicated that during entire storage of GG-20 and TG-37A peanut 

kernels, the individual effect of gamma irradiation dose (D) and its interaction effect with 

peanut kernels initial moisture content (D X M) had statistically significant difference at 5% 

level of significance. The individual effect of initial moisture content (M) had found 

significant (P<0.05) in GG-20 whereas in TG-37A it noted non-significant (P≥0.05) during 

entire storage. 

        3.2 Effect of Gamma Irradiation on Yeast and mold counts of Peanut Kernels 

The results pertaining to effect of gamma irradiation dose on Yeast and mold counts 

of both peanut varieties at different initial moisture content during whole storage period 

reported in Table 2. It can be evidently seen from data that Yeast and mold count decrease 

with increase in gamma irradiation dose, at and above 7.5 kGy gamma irradiation dose, Yeast 

and mold in both the peanut kernels varieties reduced below 1 log (CFU/g).   

It was noted that on initial day after gamma irradiation, as dose increased from 0.0 to 

10.0 kGy, Yeast and mold counts in GG-20 peanut kernels significantly (P<0.05) declined 

from 5.95 to <1 log (CFU/g), 6.18 to <1 log (CFU/g) and 7.26 to <1 log (CFU/g) for the 

kernels with initial moisture content of 6, 8.5 and 11 % (w.b.), respectively. The data shows 

that the reduction in yeast and mold counts could not be recovered again during the 

consequent storage period. Yeast and mold reported maximum in the treatment F1D1M3 

(7.81 log (CFU/g)) followed by F1D1M2 ((7.44 log (CFU/g)) and F1D1M1 (7.09 log 

(CFU/g)) after three month of storage. 

It was also noticed that, Yeast and mold counts in TG-37A peanut kernels 

significantly decrease from 5.95 to <1 log 7.09 (CFU/g), 6.18 to <1 log (CFU/g) and 7.26 to 

<1 log (CFU/g) with increase in gamma irradiation dose level 0, 2.5, 5.0, 7.5 and 10.0 kGy at 

different initial moisture content (6.0 to 11 % (w.b.)). The maximum rise in yeast and mold 

counts was found in the treatment F2D1M3 (7.45 log (CFU/g)) followed by F2D1M2 ((6.96 

log (CFU/g)) and F2D1M1 (6.31 log (CFU/g)) samples after three month of storage (Table 

2). The similar results were reported by Silberstein et al. (1979) for onion powder, Farkas 

(1983) and Sharma et al. (1984) for spices, Ramamurthy et al. (2004) for capsicum, Yun et 
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al. (2012) for soybeans (Glycine max L. Merrill) and Ashtari et al. (2019) for pomegranate 

cv. Malas-e-Saveh that gamma irradiation significantly reduced the population of bacteria, 

fungi and yeasts in all this product.  

The statistical analysis of Yeast and mold counts of both peanut variety were the 

indicated that during entire storage of GG-20 and TG-37A peanut kernels, the individual 

effect of gamma irradiation dose (D) and its interaction effect with peanut kernels’ initial 

moisture content (D X M) had statistically significant difference at 5% level of significance. 

The individual effect of initial moisture content (M) had found significant (P<0.05) in GG-20 

peanut kernels while in TG-37A it noted non-significant (P≥0.05) during entire storage. 

       3.3 Escherichia coli (E. coli) 

The Escherichia coli (E.coli) of both peanut varieties irradiated with different doses 

level and different initial moisture content and stored for three month period are reported in 

Table 3. It can be observed from data that E.coli decrease with increase in gamma irradiation 

dose and at and above gamma irradiation dose 5.0 kGy, E.coli in both the peanut kernels 

varieties reduced below 1 log (CFU/g).   

During initial day of storage it was noticed that as gamma irradiation dose increased 

from 0.0 to 10.0 kGy, E.coli in GG-20 peanut kernels significantly decline from 2.23 to <1 

log (CFU/g), 2.25 to <1 log (CFU/g) and 2.38 to <1 log (CFU/g) for the kernels having initial 

moisture content of 6, 8.5 and 11 % (w.b.), respectively. The maximum survival of E.coli was 

found in the treatment F1D1M3 (2.32 log (CFU/g)) followed by F1D1M2 (2.25 log (CFU/g)) 

and F1D1M1 (2.23 log (CFU/g)) after three month of storage. 

It was noted, as gamma irradiation dose was increased from 0.0 to 10.0 kGy, E.coli in 

TG-37A peanut kernels significantly reduced from 1.91 to <1 log (CFU/g), 2.07 to <1 log 

(CFU/g) and 2.28 to <1 log (CFU/g) for the kernels having initial moisture content of 6, 8.5 

and 11 % (w.b.), respectively. The end of three month storage, the maximum survival of 

E.coli was reported in non- irradiated treatment F2D1M3 (2.27 log (CFU/g)) followed by 

F2D1M2 (2.06 log (CFU/g)) and F2D1M1 (2.27 log (CFU/g)). 

These results are in agreement with previous findings of Farkas (1988) for artificially 

contaminated coconut, Singh et al. (1988) in spices (Turmeric, black pepper, chilli), Kneifel 

and Berger (1994) and Swailam and Abdullah (2002) for spices and herbs found same results. 
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The statistical interpretation of noted E.coli data of both peanut varieties was presented in the 

Table 3. It indicates that the individual effect of initial moisture content (M) and gamma 

irradiation dose levels (D) giving significant values (P<0.05) while its interaction effect (D X 

M)  also found statistically significant at 5% level of significance for both peanut variety 

during entire storage periods. 

3.4 Salmonella 

The Table 4 shows the treatment wise count of Salmonella in both peanut varieties 

irradiated with different gamma irradiation doses with different initial moisture content, 

packed in poly propylene bag (PP) and stored at room temperature for three month storage. It 

can be seen from the table that no 4 Salmonella was noticed in any of the samples during 

whole storage period. 

       3.5 Radiation-decimal reduction dose (D10-value) 

Microorganisms vary significantly in their resistance to gamma radiation and 

differences in radiation resistances from species to another and even among strains of the 

same species with different in condition. The microorganism’s resistance against radiation is 

measured in terms of decimal reduction dose (D10-value). D10-value can be defined, as the 

radiation dose (kGy) essential for killing 90 % of the load of a microbe (Ingram and Roberts, 

1980). Therefore, D10-values of potentially microbial load (Total plate count (TPC), yeast and 

mold count (YMC) and Escherichia Coli.) in peanut kernels varieties namely GG-20 and TG-

37A at three different (6.0, 8.5 and 11 %, w.b) initial moisture content were determined. D10-

value of a microbe can be determined from dose response curve of the microbe, which is 

obtained by plotting the number of surviving cells against radiation dose (kGy). The effect of 

increment doses of gamma irradiation on the Total plate count (TPC), Yeast and mold count 

(YMC) and Escherichia Coli. noted in Table 5 and illustrated in Figs. 1,2,3,4,5 and 6 

respectively.  

From the radiation survival curves (Figs. 1,2,3,4,5 and 6); it was found that the D10 

value (calculated from linear regression and equation) of E. coli (it had the highest radiation 

resistant among other tested microorganism) was 4.40 kGy, 4.40 kGy and 3.84 kGy in TG-

37A and 2.18 kGy, 2.19 kGy and 2.61 kGy in GG-20 peanut kernels at 6, 8.5 and 11 %, w.b 

moisture content respectively. The D10 value of Total plate count in GG-20 was noted 0.83 

kGy, 0.97 kGy and 1.26 kGy, while in TG-37A peanut kernels it was found 1.09 kGy, 1.02 
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kGy and 1.09 kGy at 6, 8.5 and 11 %, w.b moisture content respectively. In case of GG-20 

peanut kernels, D10 value of yeast and mold count was revealed 1.21 kGy, 1.06 kGy and 1.57 

kGy whereas it observed 1.07 kGy, 0.96 kGy and 0.92 kGy in TG-37A kernels at 6, 8.5 and 

11 %, w.b moisture content respectively. There were no steady patterns of D10 values change 

with respect to initial moisture were observed in both peanut varieties. 

Knowledge of the D10-value of different microorganisms from survival curves (dose-

response curves) is very needful in calculating the lethal and sub-lethal dose of 

microorganisms. It is also useful in providing information about the relative resistance of 

particular microorganisms to ionizing radiation and calculating the exact radiation dose 

required for 5-log cycle's reduction of pathogenic bacteria and mycotoxin production fungi, 

which is very important for the practical application of ionizing radiation. By knowing the 

D10-value of any microorganisms and its level in a product (food, feed, medicinal or 

pharmaceutical products) one can calculate the exact irradiation dose required to eliminate 

that microorganisms from that product. 

Many researchers have reported the similar variations in radio sensitivity of different 

microbial species. Generally spore-forming bacteria are more resistant (Aziz and Moussa, 

2004). Relatively similar result also reported by Hammad and El-Bazza (1988) and Thayer 

and Boyd (1993) in D10-value of Escherichia coli isolated from dry foods. Youssef et al. 

(1999) also observed complete inhibition of fungi by gamma irradiation doses from 4 to 6 

kGy in different food and feed products. It can be said that irradiation dose of about 7.2 kGy 

(considering max D10 value 1.2 kGy) required for the acceptable 6 (six) log reductions of the 

microbial load. Al-Bachir et al. (2004) reported D10 value of total count was about 1.4 kGy in 

licorice root products.  

4. Conclusion 

The research data discovered from this research suggest that the gamma irradiation is 

proficient technology to control microbial load including total plate count, yeast and mold 

count, E.coli with respect to initial moisture of peanut kernels. The report also advocates that 

the gamma irradiation can control the microbial load of both the varieties of peanut kernels, 

just after irradiation and during storage. Gamma irradiation dose of 7.5 kGy is the sufficient 

dose for complete elimination of total plate count as well as yeast and mold; whereas the 5.0 

kGy is sufficient for complete killing of E. Coli. in kernels of both peanut varieties.  
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Agriculture is a source of livelihoods for 86% of rural people in India and 

contributes in growth of GDP much more as compared to other sectors. The traditional 

approaches of agriculture have numerous issues in terms of production, management of 

agricultural products, marketing, choice of suitable seeds and optimization of inputs 

that need attention in order to enhance the production and sustainable development. 

These challenges of the traditional agriculture are addressed significantly by using 

information and communication technologies (ICT) by providing better access to 

natural resources, improved agricultural technologies, effective production strategies, 

markets, banking and financial services; local and national policies related to 

agriculture etc. We need to put our concrete efforts to place an effective framework, in 

terms of appropriate policies and programs that will harness the already well-known 

potentials of ICTs to put India on the higher pedestal of ’Second Green Revolution’ by 

making Indian rural and agricultural sector self-sufficient. 

Introduction 

Agriculture in India is the core sector for food security, nutritional security, and 

sustainable development & for poverty alleviation. In the developing countries like India, the 

inclusive and sustainable growth in rural sector and agricultural productivity has been rapid, 

largely as a result of the extensive adoption of new agricultural technologies. The most recent 

milestone in agriculture development in India is Information and communication technology 

revolution. In the recent years, Information and Communication Technology (ICT) 

incorporates all modes of transmission like electronic devices, networks, mobiles, services 

and applications which help to disseminate information with the help of technology. ICT has 

proved to be extremely beneficial for economic diversification of farmers including small 

land holders, marginalized and poor farmers. It is disseminating information to farmers to 

focuses on poverty alleviation, increases producer incomes and wages, lowering the price of 
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food, provision of basic amenities and infrastructure facilities and generating new livelihood 

opportunities. E-agriculture has the potential to put India on the higher pedestal of ’Second 

Green Revolution’ by making Indian agricultural sector self-sufficient (Narmilan, 2017). 

Despite decades of investment in new agricultural technology, hunger and poverty continue 

to plague large areas of our nation particularly acute in areas dependent upon rain-fed 

agriculture. If we see traditionally, Indian farmers have been following old indigenous 

production methods and to apply inputs and to get information regarding agriculture, they 

rely upon the dealers and others. But now the indigenous varieties of seeds and traditional 

equipment and practices are replaced by high-yielding varieties and power tillers, tractors and 

others machines, are reliable evidences for the adoption of modern technologies (). Hence, 

the appropriate use of ICT at different levels of agricultural processes will lead to poverty 

alleviation and development in the livelihood of the stakeholders involved in Agriculture. It 

will probably lead to betterment in the efficiency and increased productivity.  

Roles of ICT’s in agriculture and rural sectors 

A. Role of ICT in weather forecasting, climate change and risk management 

Even with improved agricultural technology and improved level of farm inputs the 

agricultural sector in developing countries lacks in integrated means of processing and 

delivering agro meteorological information to small scale farmers. Through the ICT tools, 

including meteorological stations and global information systems (GIS), data can collect and 

gets easily elaborate to address the challenges of climatic stresses of aridity, drought, heat and 

cold in the rural communities in rainfed areas. The weather stations are used to collect daily 

climatic data like precipitation, air temperature to determine timely planting, crop 

development, climatic risk assessment [Zahedi & Morteza, 2012]. In these ways ICT is being 

expected to play a crucial role in all links of the chain, from detection to modelling and 

forecasting to advance warning, localization and timeliness and effectiveness of prophylactic 

and cultural operations on crops [Singh et al., 2015]. Similarly, several tools in ICT are 

available to analyze different processes of the agricultural sector, from local crop modelling 

under climate change conditions to the management of economic impacts of climate change 

on the Agriculture sector (soil value variations, demand and supply, production, etc.), and so 

on. Information and communication technologies play an important role in significantly 

mitigating climate change but its role is limited in developing nations where much needed 
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information and infrastructure of communication technology to mitigate climate change are 

lacking. Ospina and Heeks (2012) suggest that the use ICTs in controlling carbon dioxide 

emissions through smart grids, dematerialization or intelligent transport systems and 

buildings can mitigate climate change impact. 

B. Role of ICTs in Rural Development  

India's total rural population is 0.83 billion which is 68.8% to the total India's population 

(Census of India, 2011). The rural poverty is mainly due to the lack of proper infrastructural 

facilities in rural India that results in the rural urban migration which needs to be confined for 

inclusive and sustainable growth. With recent developments in Information and 

Communication Technology (ICT), the fusion of computing and communications, especially 

through the internet has confined our country indeed into a national village. ICTs encompass 

radios, digital cameras, geographic information systems (GIS), cloud computing, tracking 

mechanisms, etc. ICTs can overcome many infrastructural constraints by introducing a 

plethora of opportunities for development of rural communities in every conceivable area. 

Through ICTs people in rural areas can connect with the local, regional and national 

economy and access markets, banking/financial services and employment opportunities. ICT 

bridges the divide between rural and urban areas by delivering the e-Government services 

including health and education to them. It also provides a mean to create awareness in rural 

mass and can help mainstream rural populations. 

C. ICTs in agriculture value chain development and agricultural commodity trading 

The increasingly important role of ICTs in agriculture can help change the face of the sector 

from outmoded to cutting edge. ICT tools like cell phones, radios, digital cameras, 

geographic information systems (GIS), cloud computing, tracking mechanisms, etc can help 

to tackle key challenges in agricultural value chain development and agricultural commodity 

trading. By help of ICT the pricing and weather information systems can be provided to the 

farmers for cutting, processing their produce and fetching good market for their product. 

Through mobile banking facilities the quick payments can be made and through phone, radio 

and video the initiatives are taken to expand the reach of farm extension services. With the 

applications of ICT apps buyers can manage their transactions with the thousands of small-

scale farmers who supply to them desired product.   
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The Government of India initiates major steps towards introduction of futures trading in 

commodities by issue of a notification and setting up of the National Level Commodity 

Exchanges, which included removal of prohibition on futures trading in all the commodities.  

 

D. Digitization of Land Records 

Maintenance of land records and the availability of easily accessible land information is one 

of the most important issues facing governance today. It include records such as, Land 

register, crop inspection register etc that also include geological information regarding the 

shape, size, soil type of the land; and economic information related to irrigation and crops. 

Thus, the Computerization of Land Records is necessary with a view to ensure efficient, 

accurate, transparent delivery mechanism and conflict resolution in ownership, value addition 

and modernization in land administration.  

ICT initiatives for information dissemination in agriculture and rural sector (ICFA, 

2017) 

a) m – Kisan – SMS Based Farm 

m – Kisan, a farmer can get a preferred advisory on his mobile through SMS in local 

languages. Experts can register and send advisory messages to farmers at 

www.mkisan.gov.in.  

b) Kisan Call Centres (KCC) 

To harness the potential of ICT in Agriculture, Ministry of Agriculture took a new initiative 

by launching the scheme “Kisan Call Centres (KCCs)” on January 21, 2004 aimed at 

answering farmers queries on a telephone call in farmers own dialect in 22 local languages. 

This Scheme provides agriculture related information to the farming community through toll 

free telephone lines. A countrywide common eleven digit number has been allotted for Kisan 

Call Centre.  

c) Farm Advisory through Mobiles-Green SIM 

This programme is implemented by IFFCO Kisan Sanchar Limited (IKSL). The features of 

IKSL services include delivering up to four free voice messages on areas of interest, and have 

a helpline services managed by experts and organize phone-in programmes and mobile-based 

quizzes in 22 local languages. IKSL is covering 19 states and 108 zones in those states and 

have a subscriber base of 11 lakh. IKSL provides messages through both push- and pull-
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based approach. The messages are delivered daily in regional languages and have content in 

16 different categories which includes Agriculture, Horticulture, Animal Husbandry, 

Floriculture, Poultry, Irrigation, Fertilizers, Insurance, Banking, Rural Health, Government 

Schemes, Market Prices, Sericulture, Employment Opportunities, Human Health and Co- 

Operatives. To increase the access of information, IKSL have an online portal (voice, text 

and images) which can be accessed by anyone anytime and even on a mobile app. Users can 

customize the app as per their needs and receive information in the preferred language. 

 

d) i – Kisan 

A Nagarjuna Group initiative, Ikisan.com is a comprehensive Agri Portal addressing the 

Information, Knowledge and Business requirements of various players in the Agri arena viz., 

Farmers, Trade channel partners and Agri Input/output companies.  

e) eSagu IT Based Personalized Agro Advisory System 

e-Sagu is a web-based personalized agroadvisory system, which uses information technology 

(digital photo based) to help farmers adopt better/scientific management practices in 

agriculture. In eSagu, rather than visiting the crop in person, the agricultural expert delivers 

the expert advice at regular intervals (once in one or two weeks) to each farm by getting the 

crop status in the form of digital photographs and other information. 

Advantages and key barriers in implementation of ICT  

ICT in agriculture sector will initiate systems and tools to secure food traceability and 

dependableness, new agricultural and rural business like e–commerce, rural business, and 

virtual corporation of small-scale farms. It will support optimum farm production, disaster 

management, farm management and farming technologies, risk management, effective data 

or data transfer etc. It will facilitate rural activities and supply softer and safe rural life with 

equivalent services to those within the urban areas, like provision of distance education, 

telemedicine, remote public services, remote diversion etc. The government policies and 

trainings to teachers, extension scientists, farmers etc will help to empower stakeholders like 

government officers, researchers; extension scientists, farmers and different service suppliers 

like community data centers. The higher consultatory systems and farmers redressal system 

under ICT will improve the productivity and profit of farmers aw well as strengthen 

extension services (Mahant et al., 2012).  
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The common problems in adoption of ICT are illiteracy, availability of relevant and localize 

contents in their own languages, easy and affordable accessibility and other issues as 

awareness and willingness for adoption of new technologies among the rural peoples etc 

(Mahant et al., 2012).. The lack of physical and human resource infrastructure is a major 

impediment. Too much innovation can be an obstacle by blocking the use of older 

technologies which can often be more effective and/or by imposing an unacceptable cost. ICT 

adoption based on working within communities takes longer in many cases because of the 

lack of understanding and awareness of the needs and challenges of small-scale farmers and 

lack of understanding.  

 

Recommendations  

The recommendations of the adoption of ICT enabled Information Systems for Agriculture 

Development is straightforward. Some of those are  (Narmilan, 2017; ICFA, 2017) 

 To improve agricultural extension to rural dwellers and improve access to markets its 

required to put in place an effective framework, in terms of appropriate policies and programs 

that will harness the already well-known potentials of ICTs.  

 Local governments should ensure the provision of basic ICT facilities i.e. by serving couple 

of computers for rural communities within their jurisdiction can service their ICT needs to 

create and utilize extension information and improve market access. 

 Need to design a platform where all the players in the ICT in agriculture sector are willing to 

share and use data and experience, so that people can collectively learn while the initiatives 

are in progress and continuously innovate. 

 To develope the right or relevant content at the appropriate level its needy to explore the 

possibility of mandating district level organizations like Krishi Vigyan Kendras (KVKs). 

 Local governments and private organizations i.e. telecom companies can partner to provide 

the wireless internet services at ICT centers for rural communities.  

 Formation of young farmers association and by giving students exposure to innovative 

agricultural practices via slide show presentations and interactive internet programs will 

stimulate the interest of youths in agriculture.  
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 Frame out the government policies to ensure direct connection of rural centers with extension 

agencies and policy implementation agencies, credit institutions, prospective agricultural 

markets and the ICT centers in rural areas.  

 Focus and consolidate all national and public ICT policies, budgets and investments for 

agriculture and rural sector. 

 Involve all ICT stake holders in setting of the ICT R&D priorities and the measures needed to 

attain the successful transfer of these technologies. 

 Strengthen the “Agriculture ICT” curriculums in the formal and informal educational and 

training programs and focus on ICT trainings for teachers/researchers/extension and farmers 

on practical implementations. 

 Link village knowledge centres and agriclinics to farmer’s needs and where possible involve 

unemployed university graduates in this activity. 

Conclusion 

In India ICT is evolving in response to emerging challenges, changing technology and 

business environment in agriculture from last two decades. To combat with both rural and 

urban poverty and foster sustainable development in both rural and agriculture sector the 

agricultural productivity is needed to be increased. Based on this opportunity, the application 

and utilization of the rapid growing technologies in information and communication 

technology the production of high yielding quality products with quality standards and 

regulations can be achieved. If the ICT to agriculture shift from stand-alone ICT to integrated 

ICT initiatives as well as deployed at proper places, then it will be the most powerful tools for 

both economic and social empowerment.   
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The study was carried out in Banaskantha district of Gujarat state 2018-2019. The 

multistage sampling (three stage) technique was used for selection of taluka, villages 

and respondents. Among the 14 talukas of Banaskantha district Deesa, Palanpur and 

Dantiwada were purposively selected from Banaskantha district on the basis of 

maximum potato crop area. Five villages were selected from each selected taluka on the 

basis of highest number of potato growers. Thus, total 15 villages having highest 

number of potato growers were selected. A list of farmers who have installed micro 

irrigation technology on their farm was obtained from taluka panchayat office. Ten 

respondents from each village were selected by using random sampling techniques 

making a sample of 150 respondents. The major constraints faced by the potato growers 

in adoption of micro irrigation technology were; clumsy procedure for getting 

loan/subsidy (76.00 per cent), maintenance cost is very high (65.33 per cent), installation 

cost is very high (54.00 percent), non-availability of skilled labour for repairing MIT 

whenever requires (54.00 per cent), frequent clogging of nozzle due to saline substance 

or other reasons (52.66 per cent), lack of services after sales from the company dealers 

(46.66 per cent), lack of technical knowhow and guidance before and after adoption 

(40.66 per cent), difficult to maintain required water pressure (26.00 per cent), non- 

availability of spare parts when requires (22.66 per cent), difficulty in interculturing 

(21.33 per cent). 

Key words: MIT (Micro Irrigation Technology), Adoption 

INTRODUCTION 

mailto:kishanmashaliya01@gmail.com
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The water is needed for diverse purposes viz., agriculture, industry, domestic use, 

energy sector etc. In India, only Agriculture sector accounts for over 85 percent of total water 

uses (Katkar 2006). The term “micro-irrigation” describes a family of irrigation systems that 

apply water through small devices. These devices deliver water onto the soil surface very 

near the plant or below the soil surface directly into the plant root zone. There are main two 

types of micro irrigation; Drip irrigation, Sprinkler irrigation. Drip irrigation is defined as the 

practice, slow application of water in the form of discrete or continuous or tiny streams or 

miniature sprays through mechanical devices called emitters or applicators located at selected 

points along water delivery lines. Sprinkler irrigation is a method of applying irrigation water 

which is similar to natural rainfall; water is distributed through a system of pipes usually by 

pumping. Potato (Solanum tuberosum), annual plant in the nightshade family (Solanaceae), 

grown for its starchy edible tubers. Taking this in view, the present study entitled as “Impact 

of micro irrigation technology on productivity and income of potato growers of Banaskantha 

district of Gujarat state” was planned with the following objectives. 

OBJECTIVES 

a) To study Constraints faced by the potato growers in adoption of micro irrigation technology 

b) To seek the Suggestions from potato growers to overcome the constraints faced by them in 

adoption of micro irrigation technology 

METHODOLOGY 

The present investigation was carried out in Banaskantha district of Gujarat state during 

2018-19. The present study was confirmed to "Ex-Post Facto" research design as the 

independent variables were already operated in the study area. The multistage sampling 

(three stage) technique was used for selection of taluka, villages and respondents. Among the 

14 talukas of Banaskantha district Deesa, Palanpur and Dantiwada were purposively selected 

from Banaskantha district on the basis of maximum potato crop area. Five villages were 

selected from each selected taluka on the basis of highest number of potato growers. Thus, 

total 15 villages having highest number of potato growers were selected. A list of farmers 

who have installed micro irrigation technology on their farm was obtained from taluka 

panchayat office. Ten respondents from each village were selected by using random sampling 

techniques making a sample of 150 respondents.  

RESULT AND DISCUSSION  

https://www.britannica.com/science/annual
https://www.britannica.com/plant/Solanaceae
https://www.britannica.com/science/tuber
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As far as the problems confronting the potato growers in adoption of micro irrigation 

technology are concerned with their certain circumstances, it is well known fact that the 

constraints in adoption of improved technology can never be removed, but they may be 

minimized. The potato growers were asked to express their constraints in adoption of micro 

irrigation technology. Frequencies and per cent were computed and ranked accordingly. The 

data in this regard are presented in Table 1. 

Table 1 : Distribution of potato growers according to constraints faced in adoption 

of MIT      (n = 150) 

Sr. No. Constraints Frequency Per cent Rank 

1. Clumsy procedure for getting loan/subsidy 114 76.00 I 

2. Maintenance cost is very high 098 65.22 II 

3. Installation cost is very high 090 60.00 III 

4. Non-availability of skilled labour for 

repairing MIT whenever required  

081 54.00 IV 

5. Frequent clogging of nozzle due to saline 

substance or other reasons 

079 52.66 V 

6. Lack of services after sales from the 

company dealers 

070 46.66 VI 

7. Lack of technical knowledge and guidance 

before and after adoption 

061 40.66 VII 

8. Difficult to maintain required water 

pressure 

039 26.00 VIII 

9. Non-availability of spare parts when 

required  

034 22.66 IX 

10. Difficulty in interculturing 032 21.33 X 
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A critical look in the Table 1 bring into focus that among all the eleven problems in 

adoption and operation of micro irrigation technology, clumsy procedure for getting 

loan/subsidy (76.00 per cent) ranked first. Maintenance cost is very high (65.33 per cent) 

ranked second. Installation cost is very high (54.00 per cent) ranked third. Non-availability of 

skilled labour for repairing MIT whenever requires (54.00 per cent) ranked fourth. Frequent 

clogging of nozzle due to saline substance or other reasons(52.66 per cent)ranked fifth. Lack 

of services after sales from the company dealers (46.66 per cent) ranked sixth. Lack of 

technical knowhow and guidance before and after adoption (40.66 per cent) ranked seventh. 

Difficult to maintain required water pressure (26.00 per cent) ranked eighth. Non- availability 

of spare parts when requires (22.66 per cent) ranked ninth. Difficulty in interculturing (21.33 

per cent) ranked tenth (Safi 2017) and (Parmar 2016). 

Suggestions from potato growers to overcome the constraints faced by them in adoption 

of micro irrigation technology 

Suggestions were collected from the potato growers to overcome their constraints and 

difficulties for better management of micro irrigation technology. The responses were 

converted into frequency and per cent. On the basis of per cent the rank was assign to each 

suggestion. The data in this regard are presented in Table 2. 

Table 2 : Distribution of potato growers according to their suggestions to overcome 

constraints faced by them in adoption of MIT               (n = 150) 

Sr. No. Suggestions Frequency Per cent Rank 

1. Step should be taken by the Government 

for clumsy procedure of loan/subsidy  

131 87.33 I 

2. Mitigation techniques to overcome 

frequent clogging of drippers due to saline 

substance or other reasons should be 

demonstrated to the farmers 

115 76.67 II 

3. Knowledge about acid treatment should be 

provided  

112 74.66 III 
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4. Training should be provided to farmers on 

how to use micro irrigation technology 

097 64.67 IV 

5. Services after sales from the company after 

adoption of MIT 

091 60.66 V 

6. Step should be taken by the Government to 

make visit by company dealers forcefully  

083 55.33 VI 

7. 
Availability of spare parts in local market 

with reasonable rate 

071 47.33 VII 

As seen in Table 2 the important suggestions endorsed by the potato growers were step 

should be taken by the Government for clumsy procedure of loan/subsidy (87.33 per cent) 

ranked first. Mitigation techniques to overcome frequent clogging of drippers due to saline 

substance or other reasons should be demonstrated to the farmers (83.33 per cent) ranked 

second. Knowledge about acid treatment should be provided (74.66 per cent) ranked third. 

Training should be provided to farmers on how to use micro irrigation technology (64.67 per 

cent) ranked fourth. Services after sales from the company after adoption of MIT (60.66 per 

cent) ranked fifth. Step should be taken by the Government to make visit by company dealers 

forcefully (55.33 per cent) ranked sixth. Availability of spare parts in local market with 

reasonable rate (47.33 per cent) ranked seventh (Safi 2017). 

CONCLUSION 

From above findings, it can be conclude that the constrains were the most important 

problems of micro irrigation technology faced by the potato growers in adoption and 

operation of micro irrigation system were, clumsy procedure for getting loan/subsidy, 

maintenance cost is very high, installation cost is very high, non-availability of skilled labour 

for repairing MIT when required, frequent clogging of nozzle due to saline substance or other 

reasons, Whereas minimum problems faced were, lack of services after sales from the 

company dealers, lack of technical knowhow and guidance before and after adoption, non- 

availability of spare parts when required, difficulty in interculturing and difficult to maintain 

required water pressure. The major suggestions were step should be taken by the Government 

for clumsy procedure of loan/subsidy, Mitigation techniques to overcome frequent clogging 
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of drippers due to saline substance or other reasons should be demonstrated to the farmers, 

Knowledge about acid treatment should be provided, Training should be provided to farmers 

on how to use micro irrigation technology, Services after sales from the company after 

adoption of MIT, Step should be taken by the Government to make visit by company dealers 

forcefully, Availability of spare parts in local market with reasonable rate. 
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Showcase the Inventions/working models/strategies by students, farmers, scientists and 

industries to fight against covid 19 

Kamal Garg 

PhD Scholar, Division of Agronomy, IARI New Delhi, (Email: 

Email:kamalgarg1256@gmail.com),   

Introduction:  

 Currently, the world is under a threat from Covid19 which is a new disease spread by 

a virus of corona family. The outbreak of coronavirus disease (COVID-19) has been declared 

a Public Health Emergency of International Concern (PHEIC) and the virus has now spread 

to many countries and territories. While a lot is still unknown about the virus that causes 

COVID-19, we do know that it is transmitted through direct contact with respiratory droplets 

of an infected person (generated through coughing and sneezing) Individuals can also be 

infected from touching surfaces contaminated with the virus and touching their face (e.g., 

eyes, nose, mouth). In India, the first case of Covid19 was reported on 30 January 2020, 

originating from China. After two months this disease spread in almost all parts of the 

country. The focus of the Government therefore has to be to protect the lives of every citizen. 

However, people living on agriculture and allied activities, mostly those losing their income 

from informal employment at this lockdown period, have to be provided with alternative 

avenues (cash transfers) till the economy bounces back (when this health crisis is successfully 

overcome). 

 There are various strategies adopted by students, farmer, scientists and industries to 

fight against covid 19 are: 

Scientific investigation: A combination of IT and Biotechnology (BT) can do good things in 

finding a perfect solution to Covid-19. Scientists, who found solutions to several dreaded 

diseases caused by invisible microorganisms, were successful with two major approaches, 

prevention or control, to save lives. Antibiotics or synthetic drugs were discovered to control 

and vaccines were developed to prevent. Scientists have not yet reached a stage to accurately 

predict the evolution of pathogens. Reliable mathematical models have projected the 

transmission dynamics of SARS-CoV through the post-pandemic period.  

mailto:kamalgarg1256@gmail.com
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Mathematical modelling: Using scientific mathematical modeling based on Indian disease 

data, to calculate the reproduction number (Ro) of the virus, to understand and predict how 

many people will transition from being suspects to asymptomatic/ symptomatic carriers and 

patients, who in turn will spread the disease to healthy individuals. It would predict the 

number of severely affected individuals, thereby estimating the patient load on the healthcare 

system, and the rate of recovery. Such high quality mathematical modeling is being carried 

out by Indian scientists at several research labs, using references from global epidemiological 

models and one such notable example is the Institute of Mathematical Sciences, Chennai. 

Mathematical models based on mass testing for viral antibodies, are also being evaluated to 

develop a strategy that allows revival of economic growth, along with partial lockdown. 

Students role: Children and young people should understand basic, age-appropriate 

information about coronavirus disease (COVID-19), including its symptoms, complications, 

how it is transmitted and how to prevent transmission. Stay informed about COVID-19 

through reputable sources such as UNICEF, WHO and national health ministry advisories. Be 

aware of fake information/myths that may circulate by word-of-mouth or online. Also take 

precautions such as wash your hands frequently with soap and water at least for 20 minutes, 

remember not to touch the face and do not share cups, eating utensils, food or drinks with 

others. 

Farmers role: 

 Harvesting & threshing of crops: Amidst the threat of COVID-19 spread, the rabi crops are 

approaching maturity. Harvesting and handling of the produce including its movement to the 

market are inevitable as the agricultural operations are time bound. However, famers are to 

follow precautions and safety measures to be taken to prevent the disease spread. Simple 

measures include social distancing, maintaining personal hygiene by washing of hands with 

soap, wearing of face mask, protective clothing and cleaning of implements and machinery. 

Workers to follow safety measures and social distancing at each and every step in the entire 

process of field operations. 

 Post-harvest, storage and Marketing of farm produce: While performing drying, 

threshing, winnowing, cleaning, grading, sorting and packaging operations at the farm level, 

wearing of protective face mask may help against aerosols and dust particles to prevent 

respiratory difficulties.   
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Government role:  

 Restricted time for mandis: The government can allow mandis to operate amid the 

lock-down, though with restricted timings. This can help avoid crowding at mandis. 

Checking with procurement agencies at the ground level. Mandis do have the phone numbers 

of farmers and can be informed through SMS. 

 Use of eNAM: Uploading pictures of the commodity should be facilitated on the 

eNAM app so that farmers can do this from their field/home for buyers to know the quality of 

the grains/pulses. Once the deal is sealed, traders can be encouraged to make part-payment to 

the farmer. He can take delivery whenever the regular transport systems start functioning and 

State borders are opened. 

Conclusion: The COVID-19 pandemic has caused an enormous amount of financial and 

social burden. Research has accelerated, but is still in infancy and will require time and funds 

to translate into therapies and vaccines. Pandemics like the current outbreak disrupt 

developing countries that have inadequate financial capabilities or a fragile healthcare 

system. However, there is hope in the fact that countries across the world have been uniting 

to fight this challenge. As a citizen, our obligation is to follow official advisories, not believe 

in myths, and educate ourselves. Certainly, COVID-19 has become a huge threat for INDIA, 

however, due to government insights, it will get ended soon. The above-mentioned strategies 

maybe helpful to combat the Indian life and livelihoods, and hierarchy of eradication in India 

is followed in above mentioned way will result a greater change. These evident trails are 

helpful for Indians to eliminate the COVID-19 in the beginning stage itself.  
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Role of Rural Development in Improving Living Standard in Gujarat 

Khushboo Bhati
 

P. G. Scholar, Department of Agricultural Extension, J.A.U., Junagadh 

 

The rural sector is important for the society because it generates the growth and 

development of the civilizations to sustain and achieve human goals for better existence. 

Economic growth and rural society is connected because most of the resources available 

for development come from the rural societies. The basic aim of the article is to make 

the reader aware of present challenges of rural societies and inform about statistical 

situation of standard of living of rural household in different districts of Gujarat. It also 

suggests strategic framework for the development of the rural economy to create a 

better tomorrow for India. 

 

INTRODUCTION 

India is a country of villages and its development is synonymous with the development of the 

people living in rural areas. Rural development requires a vast infrastructure. Provision of 

this is no easy task, because it has to be undertaken by the Government. Private investment in 

this area has been meager and continues to be so..However, evolving an  appropriate 

technology for rural development is  not an easy task. Such a technology has to 

simultaneously achieve the thin objectives of raising growth rates and stepping up 

opportunities of employment. The setting up of appropriate institutions and co-ordinating 

their activities are crucial to any rural development strategy The potential of self reliance in 

rural areas needs to be exploited in a planned manner.  

Challenges of rural development  

Rural poverty 

The occupational composition of rural poor varied across the States. In general, in developed 

States poverty was highly concentrated among agricultural labour households, and in contrast 

in backward States poverty extended to other occupational groups including self employed in 
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agriculture. The incidence of income poverty among females tended to be marginally higher 

in rural areas.  

Rural housing 

A consortium could be created comprising nodal organizations such as National Housing 

Bank (NHB), NABARD, nationalized and premier commercial banks and apex microfinance 

institutions to provide equity and debt for rural housing for small and marginal farmers, small 

village artisans, self employed, etc. MoRD could play the role of a Key Facilitator. 

Rural Infrastructure 

The analysis of incidence of poverty across Indian States indicates that poverty is very 

closely linked to the absence of social infrastructure. The Eleventh Finance Commission had 

constructed an index of infrastructure which included economic, social, and administrative 

infrastructure indicators. These were (i) agriculture, (ii) banking, (iii) electricity, (iv) 

transport, (v) communication, (vi) health, and (vii) civil administration. Table 1 shows the 

status of basic amenities available to rural household of districts of Gujarat. 

Table 1- Table based on Rural Households Amenities and Assets at District Level 

  Percentage distribution of rural household 

Sr. 

No

. 

District  Permanent  

Housing  

Semi 

Permane

nt 

Housing 

Tempora

ry 

Housing 

Electricity  Tap 

water 

from 

treated 

sources 

LPG/ 

PNG 

Two 

wheeler/ 

Four 

wheeler  

1 Kachchh  92.34 4.11 3.27 87.43 27.21 16.39 26.96 

2 Banas-kantha 63.36 31.04 5.22 66.91 10.44 7.93 11.93 

3 Patan  72.35 24.41 3.05 19.02 79.73 13.91 12.11 

4 Mahesana  77.95 19.31 2.64 88.89 36.06 32.78 25.19 

5 Sabar-kantha  50.57 47.38 1.83 90.89 6.19 14.21 26.07 
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6 Gandhinagar  61.09 27.31  2.39  93.4 35.57 27.7 26.36 

7 Ahmadabad  58.63 39.79 1.4 92.13 20.23 10.55 20.86 

8 Surendranagar  74.51 24.08 1.28 85.45 20.14 9.87 26.92 

9 Rajkot  87.31 11.86 0.58 92.54 18.89 16.65 49.99 

10 Jamnagar  88.81 9.14 1.32 86.44 16.24 10.47 44.00 

11 Porbandar  94.77 3.96 1.13 90.31 17.02 10.20 35.84 

12 Junagadh  88.22 10.94 0.67 92.98 13.86 11.8 16.32 

13 Amreli  73.75 25.3 0.7 91.73 12.38 16.37 39.52 

14 Bhavnagar  66.46 32.16 1.2 89.45 22.45 11.13 35.02 

15 Anand  53.85 43.39 2.62 86.33 22.72 20.03 19.03 

16 Kheda  47.52 48.58 3.59 77.12 18.79 11.17 40.76 

17 Panch -mahals 35.81 61.49 2.54 88.09 4.47 4.46 13.46 

18 Dohad  29.65 69.03 1.23 71.00 1.28 2.46 5.88 

19 Vadodara  51.83 45.41 2.59 83.16 18.69 12.13 12.06 

20 Narmada  25.66 72.27 1.88 82.33 6.56 4.69 13.73 

21 Bharuch  52.04 45.96 1.79 89.42 27.29 17.46 26.14 

22 Dang 11.82 86.65 1.48 58.67 5.42 0.81 11.15 

23 Navsari  62.45 36.71 0.65 88.34 8.10 22.54 40.73 

24 Valsad  53.66 44.44 1.78 86.71 8.34 18.66 37.21 

25 Surat  62.08 36.63 1.16 87.39 25.3 32.30 36.49 
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26 Tapi  29.12 69.44 1.33 79.97 8.85 9.84 23.32 

(Source- Census of India, 2011) 

 

Rural livelihood 

According to the latest NSS figures (61st Round), agriculture continues to employ 70% of 

our rural workforce, industry (14.4%), and services (14.8%) make up for the rest. However, 

in view of the decline in agriculture’s contribution to GDP and the near constant proportion 

of workers dependent on it, there is need for rapid generation of off-farm employment.  

Table 2 - Contribution of agriculture, forestry and fishing sector in Gross State Domestic 

Product at Current Prices in Gujarat State 

                                        ( Percentage Distribution) 

Year  % GSDP 

2004-05 16.1 

2005-06 17.2 

2006-07 15.8 

2007-08 15.4 

2008-09 13.4 

2009-10 12.3 

2010-11 19.8 

2011-12 19.5 

2012-13 15.4 

2013-14 18.1 
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2014-15 16.7 

2015-16 15.6 

(Source- DIRECTORATE OF ECONOMICS AND STATISTICS, GOVERNMENT OF 

GUJARAT, GANDHINAGAR) 

 

The Issues of the Indian rural economic Environment 

The basic issues of the rural economy are related to the economic environment and the 

noneconomic environment. The non- economic environment consists of the socio- cultural 

environment, natural demographic physical and the political environment. The economic 

elements of the rural environment directly put an impact on the Indian business market. The 

adaptation of government’s values into the rural environment includes the following 

elements:  

1. Rural environment as a complex and dynamic strategy 

2. It involves rural people’s satisfaction and loyalty 

3. Changing attitude of the rural society 

4. Focusing on continuous people service 

5. Maintain a constant updating technological changes 

6. High technological purgation and modernization 

7. Implement of the people friendly policies. 

8. Assimilation of rural growth and development. 

Table -3 The strategic development of rural economy 

RURAL ECONOMY ECONOMIC DEVELOPMENT 

STRATEGIES 

 Mass population of India in villages  

 Uneducated 

 Mass reach through e-governance 

 Provide quality education 
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 Backward   

 Lack of infrastructure 

 Lack of connectivity 

 Lack of awareness 

 Poverty 

 Lack of development and business 

 Agriculture underdeveloped   

 

 Strategies  development and growth 

 Focus on  roads and railways 

 Provide telephones and internet 

 Build awareness through media 

 Develop financial institutions 

 Design policies  for  growth 

 Upgrade agricultural development 

 

CONCLUSION  

The government has realized that they need to put their resources in front to support a 

strategic changes happening in the rural environment. The rural development is a 

comprehensive approach which provides seamless integration of every area of rural society 

.The rural development touches the life of people and integrates the people, process and 

technology, taking advantage of the revolutionary impact of the internet. The government is 

facing massive challenges in today’s rural society to uplift the living standard of rural people 

and strives to acquire the maximum possible development. The rural development can be 

successful if the design and implementation of the government’s processes are according to 

the changes happening in the environment. The rural development of the rural area of Gujarat 

can be made possible by the government through the establishment, development, 

maintenance and optimization of long term programmes and focusing on proper 

implementation of them. 
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Unique Skills in Post Harvest Management and Extension Strategy for Women 
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Women form the backbone of agriculture comprising the mejority of 

agricultural labourer in India. Gender divisions in agriculture are stark, with all 

activities involving manual labour assigned to women. Women constitute atleast one 

third of country’s economically active population, particularly in the unorganized 

sector and specifically in the agrarian sector. In India only 8 to 10 per cent of the small 

scale manufacturing units are run exclusively by women entrepreneur that is 

proportionately very small as compared to other developed or developing countries. 

There is commonly held belief that women play a marginal role in agriculture. It was 

found, for instance, that women produced most of the food in Africa. Fruit and 

vegetables are important ingredients of the human diet as they contain much needed 

vitamins and micronutrients. Womens participation in post harvest management is a 

common practice. It starts from harvesting/picking, threshing, winnowing, curing etc. 

and continues till its storage and preservation. Food processing and preservation is an 

area offering immense scope for income generation and prevention of post harvest 

losses to farm families. The extension strategies would be to create capacity that would 

enable safe handling of produce to process, package and transport to remunerative 

markets so as to minimize post harvest loss and improve net availability of quality 

saleable produce to consumers and net return to growers. 

Introduction 

Women form the backbone of agriculture comprising the mejority of agricultural 

labourer in India. Gender divisions in agriculture are stark, with all activities involving 

manual labour assigned to women. There is strong relationship between gender and 

agriculture in developing countries. Women are twice as likely as men to be involved in 

agriculture-related activity, according to the 2000 United Nations report on the status of 

women. National averages of female workers in the agricultural labour force vary, but 
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globally women have a principal role in agribusiness, food processing, and consumer-related 

activity(http://unstats,un.org/unsd,2006). There is an intense need to free women from gender 

related shackles, build up their capacity, empower them with information and knowledge and 

allow them to emerge as leadrers with confidence to guide their own destinies. This is 

relevent all the more in agriculture and allied sectors. According to official estimates, one-

third of agriculture labour force and nearly half of self employed farmers are women. Of the 

total; female work force in rural areas 90 per cent are employed in  agriculture and allied 

industrial sectors. 

Women community though equal men in population, it is really unfortunate to note 

that, yet in this modern sophisticated world, many a times she is treated as the second class 

citizen or subordinate to men. Many development efforts fail women in particular because 

planners have a poor understanding of the role women play in farming and household food 

security(htpp://www.fao.org/Gender/en/educ-e.htm,2006). Women constitute atleast one third 

of country’s economically active population, particularly in the unorganized sector and 

specifically in the agrarian sector. Low literacy levels (40%), skill based and knowledge 

grounded technologies alongwith patriarchal social control, lack of access to and control over 

resources like land, credit, marketing and management; gender biased extension services and 

limited access to training, lack of support services to play the multiple roles expected of 

them, gender biased wage differentials, occupational hazard to health; social restrain which 

might not enable them to equip themselves to meet the challenges and take advantage of the 

oppurtunites provided by the new economic policy ( Sobha,2001). In India only 8 to 10 per 

cent of the small scale manufacturing units are run exclusively by women entrepreneur that is 

proportionately very small as compared to other developed or developing countries. In USA 

alone, about 50 per cent of the business is owned by women (Naik, 2003). 

Still it is fact that throughout the world, womens participation in economic activities 

is increasing. The role of women entrepreneur is also spreading its dimension. In India too, 

women are participating in almost all the spheres of economic activities. From village to city, 

we can see large number of women entrepreneure contributing towards the national income 

of the country. 

Role of Women in Agriculture : 
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 Agriculture plays an important role in the economic development of the country by 

creating rural employment and on farm income generation. There is commonly held belief 

that women play a marginal role in agriculture. It was found, for instance, that women 

produced most of the food in Africa. Official statistics recognize that women now make up 

about 40 per cent of the agricultural labour force worlwide, and about 67 per cent in 

developing countries. Women as custodian of food grain and other agricultural produce have 

following basic role to play: 

1. Minimisation of harvest and post harvest losses. 

2. Value addition to agricultural produce and by-products for increasing family income. 

3. Meeting family requirement of food, feed, fibre and fuel through economical options. 

4. Within economic resources provide nutrional security to the family. 

 

Although good amount of work is being carried out on the overall research strategies by 

various Agricultural Universities in India, relatively little attention has been given to 

women’s post harvest activities. Low cost improved techniques which uses local material, 

renewable energy sources and easy to construct and mantain structures are needed for on 

farm crop drying, winnowing, parboiling, husking, storage, handling, processing and 

preservation of grains, vegetables, fruits and fish. 

Fruit and vegetables are important ingredients of the human diet as they contain much 

needed vitamins and micronutrients. Export of hiorticultural produce and products bring 

valuable foreign exchange to the country. India with its varied agroclimatic conditions 

produces a large number of diversified horticultural crops. But unfortunately a considerable 

amount of the produce is just wasted as a result of poor post harvest management. Most of the 

horticultural produces are highly perishable in nature because of high moisture content(70 to 

95 per cent), soft texture and due to their richness in constituents like carbohydrates, fats, 

proteins and vitamins, etc., microorganisms survive on them and may easily extract their 

requisite nutrition. Most of them are valuable crops having great potential for generating 

income and employment in rural areas and also high export values provided proper and 

scientific tools of efficient post harvest managements are taken care of. Considerable 

degredation in their quality starts immediately after harvest, which tends to increase 
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cumuletively as the produce moves downwards from production to post harvest. Losses of 

perishables vary widely from product to product and from place to place and it become more 

complex due to lack of storage facility and marketing problems. 

Womens participation in post harvest management is a common practice. It starts from 

harvesting/picking, threshing, winnowing, curing etc. and continues till its storage and 

preservation. For post harvest management of floricultural crops also, they play significant 

roles. Although some of the post harvest operations like harvesting of crops from tall trees, 

most of the machines operated activities, transportation, marketing etc are generally 

predominated by men. However, harvesting and post harvest operations carried out by 

women varies from country as well as region. In Bangladesh women are relatively restricted 

to do food processing and homeland but hand pounding of paddy was socially accepted form 

of employment. While harvset in West Bengal and Bangladesh is mainly men’s work. In 

Indonesia, it is traditionally women’s work. In Philippines, harvesting is done mostly by 

women. Threshing varies from region to region in terms of womens participation. But 

winnowing, drying, storing, milling and food preservation is mostly done by women. Thus in 

most Asian countries, the rural women are largely responsible for harvesting, on farm 

handling, storage and processing of food grains. 

Post harvest technologies related to employment and income generation: 

India has a rich biodiversity of horticultural crops growing in its varied agro-climatic 

regions, fruits, vegetables, flowers, ornamentals and spices are perishable in nature and their 

shelf life is limited, depending upon environmental and handling conditions. Due to poor 

post-harvest management practices, and lack of infrastructure facilities, huge losses (20 to 40 

%) occur which cause an annual estimated loss of Rs. 23,000 crores and more. 

Employment generation through value addition techniques: 

Rural and small scale cottage industries have potentialities to absorb women on several 

jobs. Development in the agricultural and processing sector, espicially the growth of 

agrobased industires employment opportunities are there in the following field : 

1. Post Harvset Management of perishables for extending shelf life. 

2. Cut flower preservation and preparing flower decorations, ornaments, and floral 

arrangements. 
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3. Food preservation and packaging of prepared products. 

4. Dehydration of flower and preparation of floral arrangements with dry flowers. 

5. Utilization of agricultural wastes. 

6. Marketing of fresh as well as prepared produts. 

 

Food processing and preservation is an area offering immense scope for income 

generation and prevention of post harvest losses to farm families. The seasonal availability of 

perishable foods especially fruits and vegetables need to be given utmost attention. During 

peak harvest season, the farmers sell their perishables at very low cost which are not 

commensurate with the cost of their inputs and labour. If small scale preservation units of 

fruits and vegetables could be established on a cooperative basis including village or blocks, 

this would go in a long way in agricultural marketing and nutrional balance throughout the 

year. Pickles, juices, jams, jellies, ketchup and sauces can be prepared and sold through the 

net work of Goverment stores and Institutions. These net works of preservation projects can 

easily be managed by farm women provided they are given the technical and managerial 

expertise. 

However, success of any value adding activity depends upon the capacity building for its 

appropriate manufacturing and marketing the products at remunerative prices. Since 

agricultural produce and products are usually perishable and semi-perishable in nature, ability 

to retain without excessive quantitative and qualitative losses is pre-requisite for successful 

marketing operations. Marketing is a competative job. Laws of demand and supply, 

compatibilty between the product and consumer’s preference, purchasing power, packaging, 

handling, distribution, motivation and sales promotion etc. govern it. Talents required for 

marketing are not the same as required for production and processing. Women power 

sometimes superseded men successfully in this field. 

Extension Strategies : 

The strategies would be to create capacity that would enable safe handling of produce 

to process, package and transport to remunerative markets so as to minimize post harvest loss 

and improve net availability of quality saleable produce to consumers and net return to 

growers. 
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1. Produce for health/nutrition 

 Educate general public(women folk) about health benefits of consuming fruits and vegetables 

 Developing an interdisciplinary programme to indentify the nutritional value of underutilzed 

Fruits & Vegetables 

 Food safety assurance(including capacity building and GAPS) 

2. Integrated post harvest management 

 Identifying appropriate technologies for value-added processing 

 Capacity building for post harvest management to mantain quality and safety of produce 

 Dissemination of existing and new technologies to target groups 

3. Sustainable production and marketing 

 Improved access to high quality seed/germplasm 

 Efficient use of inputs/resources (e.g. water, soil and fertilizer) 

 Capacity building in research and extension 

Priorities : 

1. Access to resources – finance(micro-credit), irrigation, integrated crop management 

suitable for smallholders, indigenous seed of fruits and vegetable crops 

Challenges: 

 Access to finance- women have no collateral 

 Limited knowledge of nutritive food 

 No access to land strategies 

 Support or create women cooperatives 

 Provide more information and dissemination of nutritive foods 

 Develop appropriate policies 

2. Go local and think globally- maintaining nutritional food security of local food 

resources, aquisition and dissemination of indegenous knowledge 
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Challenges: 

 Lack of intergenerational transfer of knowledge 

 Profitable or marketable activities strategies 

a. Community level training in local language- community asset mapping, tapping information 

from elders, blend tradional and new practices 

b. To blend scientific and local knowledge to ensure integrated cropping systems are profitable 

and environmentally sustainable and high nutrition value 

3. Equitable opportunities for women (empowerment) – increased 

participation in extension (providing and receiving), women leadership positions at 

community level/coperatives, horticultural capacity building of women Challenges 

 Few role models in agricultural research and extension 

 Limited knowledge of business plan formulation 

 Few women in leadership position 

Approaches to strengthen the transfer of technology : 

Farm women must be trained to continue themselves in farm operations using the 

technologies to their best advantages. Strategies need to be evolved for generating newer 

appropriate technologies to forecast and realistically assess the implications of the 

technologies and suitably train the farm women in other alternative persuits for economic 

independence. 

Farm women are confronted with the triple burden of work, household duties and 

child rearing. Considering this and keeping in mind the potential areas as well as limitations 

of farm women, the technologies will have to be; 

 Simple without involving highly complicated procedures 

 Introducing the machinaries with the ease of handling, operating and 

maintaining which encourages the users to get experience and realize its utility and potency. 

 Low cost 
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 Inland/internally generated technologies have added advantages over those 

imported 

 User friendly 

 Interesting to the users 

 Strategies should be evolved to disseminate to farm women the ideas, information 

and appropriate technologies developed for reduction of drudgeries on the farm and in the 

home. A sound feed back mechanism based on systematic monitoring and evaluation of such 

dissemination and implementation needs to be established. 

Extension professionals will need to exercise more proactive and participatory role 

serve as knowledge information agents, initiating and facilitating mutually meaningful and 

equitable knowledge based transaction among the agricultural researchers, extension workers 

and farm women. 

Reference : 
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 India is the second largest producer of vegetables next to China in the world. In 

India, it is grown in an area of 9.575 million hectares with the productivity of 17.7 mt/ha 

which contributes 14.00 per cent of the total world production of vegetables. Carrot is 

believed to have originated in Afghanistan which remains the centre of diversity of D. 

carota. The carrot (Daucus carota L.) belongs to the family Apiaceae.  A study was 

conducted in Patan district of Gujarat state. Patan taluka was purposively selected 

because carrot crop was extensively cultivated in this taluka. Eight villages from Patan 

taluka were selected purposively in which carrot crop was extensively grown. Thus, 

total 160 farmers have been selected for the study and were interviewed with a 

structural pre-tested interview schedule. Ex-post facto research design was followed for 

carrying out the study. The independent variables viz., education, land holding, social 

participation, annual income, source of information, market orientation, and  

knowledge about carrot production technology had negative and significant correlation 

with over all technological gap at 0.01 level of significant. On the other hand, extension 

participation, risk preference and economic motivation had negative and non-

significant relationship with the overall technological gap in carrot production 

technology. Whereas age had positive and significant related with technological gap at 

0.01 level of significant, and yield index had positive and non-significant relationship 

with the overall technological gap in improved carrot production technology. 

Keywords: independent, significance, carrot growers 
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INTRODUCTION 

Carrot is believed to have originated in Afghanistan which remains the centre of 

diversity of D. carota. They were known to the Greeks and the Romans and their early use 

was mainly medicinal, to cure stomach problems and treat wounds, ulcers, and liver and 

kidney ailments. Carrots were established as a food crop in India. In india is the second 

largest producer of vegetables next to China in the world. In India, it is grown in an area of 

9.575 million hectares with the productivity of 17.7 mt/ha which contributes 14.00 per cent of 

the total world production of vegetables. Among various states in India, West Bengal, Uttar 

Pradesh, Bihar, Madhya Pradesh, Odisha, Gujarat and Karnataka are the major vegetable 

growing states. West Bengal, Uttar Pradesh and Madhya Pradesh are the leader vegetables 

producer contributing nearly 40.00 per cent to the total production of in the country, among 

which West Bengal contributing about 16.00 per cent followed by Uttar Pradesh with 14.00 

per cent of total production of vegetables. Furthermore, Madhya Pradesh contributing about 

8.60 per cent, Bihar with 8.75 per cent, Gujarat with 7.00 per cent, Odisha with a 6.00 per 

cent, Karnataka with 5.00 per cent, Tamil Nadu and others with a 3.40 per cent contribution 

in total production of vegetables of major vegetable producing states of the country. During 

2014-15, the production of vegetables was 167.1 million tonnes having average productivity 

of 17.6 tonnes per hectare in India. However, as per the third advance estimates the vegetable 

production has increased by 3.00 per cent during 2015-16. The study was undertaken with the 

following specific objectives. 

OBJECTIVES 

 To find out the association between selected independent variables and overall 

technological gap in improved carrot production technology 

METHODOLOGY 

The present study was undertaken in Patan district. The study was confined to ex post 

facto research design as the independent variables have already operated in the study area. A 

multistage random sampling technique was used for present study. Patan taluka was 

purposively selected because carrot is cultivated only in this taluka. Eight villages from Patan 

taluka were selected purposively in which area under carrot crop was maximum. From each 
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village 20 farmers was selected randomly from the prepared list of carrot growers. Thus, total 

sample was 160 respondents. The data were collected by personal contact method with the 

help of structured interview schedule and collected data were coded, classified, tabulated and 

analyzed in light of objectives and in order to make the findings meaningful for drawing 

meaningful interpretation. 

 RESULT AND DISCUSSION 

 Personal, socio-economic, communicational and psychological characteristics of the 

farmers play very important role in the process of adoption and diffusion of innovations. 

With this hypothecation, it was thought appropriate to study their association with overall 

technological gap. To examine association, correlation coefficient was computed. The data in 

this respect are presented Table 1 

 

Table 1: Association between the characteristics of the respondents and their overall 

technological gap in improved carrot production technology           (n=160)                                                                                          

Sr. No. Independent Variables 
Correlation Coefficient 

(‘r’ value) 

1 Age 0.366** 

2 Education -0.757** 

3 Land holdings -0.286** 

4 Annual income -0.286** 

5 Social participation -0.283** 

6 Yield index 0.056 NS 

7 Source of information -0.511** 

8 Extension participation -0.015 NS 

9 Risk preference -0.056 NS 
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10 Economic motivation -0.066 NS 

11 Market orientation  -0.309** 

12 Knowledge about improved carrot production 

technology 

-0.534** 

  NS = Non Significant                                                       **= Significant at 0.01 level 

 As seen from Table 1 that the independent variables viz., education (-0.757**), land 

holding (-0.286**), social participation (-0.283**), annual income (-0.286**), source of 

information (-0.511**), market orientation (-0.309**)  and  knowledge about carrot 

production technology (-0.534**) had negative and significant correlation with over all 

technological gap at 0.01 level of significance. On the other hand, extension participation (-

0.015 NS ), risk preference (-0.056 NS ) and economic motivation (-0.066 NS )  had negative and 

non-significant relationship with the overall technological gap in carrot production 

technology. Whereas age had positive and significant (0.366**) related with technological 

gap at 0.01 level of significance, and yield index had positive and non-significant (0.056 NS ) 

relationship with the overall technological gap in improved carrot production technology. The 

finding of age, land holding, annual income and  social participation in agreement with the 

findings of      Markana et al. (2016), also other finding like, education and source of 

information in agrrement with the finding of Basanayak et al. (2014) and Suman (2017). The 

finding of extension participation is in agreement with the findings of Chaudhari (2016). 

CONCLUSION 

The independent variables viz., education, land holding, social participation, annual income, 

source of information, market orientation, and  knowledge about carrot production 

technology had negative and significant correlation with over all technological gap at 0.01 

level of significant. On the other hand, extension participation, risk preference and economic 

motivation had negative and non-significant relationship with the overall technological gap in 

carrot production technology. Whereas age had positive and significant related with 

technological gap at 0.01 level of significant, and yield index had positive and non-significant 

relationship with the overall technological gap in improved carrot production technology. 
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Abiotic stress cause changes in soil–plant–atmosphere continuum which is 

responsible for reduced yield in several of the major crops in different parts of the 

World. High salinity, drought, chilling/freezing as well as very high temperatures 

contributes to limiting crop productivity worldwide. Approximately 70% of the 

potential yield of major crops is lost due to these specific stresses. Abiotic stress 

responses in plants have been known to be associated with the regulation of specific 
gene expression at the transcriptional and translational level. Understanding gene 

regulation mechanisms is important for genetic improvement of abiotic stress resistance 

of crops. Various studies over the years have demonstrated the role of endogenous small 

RNAs (sRNAs) like micro RNAs (miRNAs), short interfering RNAs (siRNAs), trans 

acting siRNAs (ta-siRNAs), natural antisense transcript derived siRNAs (nat-siRNAs) 

and piwi interacting RNAs (piRNAs) in plant abiotic stress response. Several stress 

responsive small RNAs have been identified in plants and their role in oxidative stress 

tolerance, osmolyte accumulation/osmoprotection and nutrient starvation response have 

been established. microRNAs (miRNAs) play important roles in plant growth and 

development. 

Key words: siRNA, miRNA, abiotic stress, plant stress, tolerant 

Introduction 

Plants are continuously challenged by environmental abiotic stresses such as high 

salinity, drought, flooding, extreme temperatures, and high irradiation which are serious 

intimidation to agriculture because they affect the vegetative plant growth, accumulation of 

biomass and quality properties including yield and the characteristics of the final products. To 

tackle such changes in the environment, plants activate a network of genetic regulations to 
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turn on protective mechanisms. This involves reprogramming of gene expressions. Gene 

regulation mechanisms are important for genetic improvement of abiotic stress resistance of 

crops.  Plants employ a plethora of gene regulation mechanisms, one of which is 

posttranscriptional regulation of gene expression by non-protein coding small RNAs in 

response to developmental and environmental cues. Small RNAs are short transcripts (20 to 

40 nucleotide)-long non-coding RNA molecules widely distributed in most eukaryotic 

organisms that regulate gene expression in a sequence-specific manner either by target 

cleavage or by translation repression. Based on their biogenesis and precursor structure, small 

RNAs are placed in two well-defined groups: microRNAs (miRNAs) and small interfering 

RNAs (siRNAs). miRNAs are synthesized from MIR gene transcripts, while endogenous 

siRNAs are synthesized from dsRNA formed by transcripts of heterochromatin DNA repeats, 

mRNAs encoded by natural cis-antisense gene pairs and miRNA directed cleavage of 

ssRNA/mRNA. Small RNAs regulate the expression of complementary/partially 

complementary genes by directing mRNA cleavage, translational repression, chromatin 

remodeling and DNA methylation. Small RNA widely participates in regulation of gene 

expression associated with various plant developmental processes, such as organs 

morphogenesis, signal transduction pathway, environmental stress and pathogen invasion in 

plants. High-throughput sequencing and computational prediction have been important tools 

for identifying abiotic stress-related sRNAs. 

1.2 Biosynthesis of miRNA in Plants 

miRNAs are 21–24 nt long and primarily 84% of it are found in genomic regions not 

associated with protein coding genes and are produced from their own transcriptional units. 

Only ~20% of plant miRNA genes are clustered together, and these clustered genes often 

encode miRNAs belonging to the same family or targeting genes of the same protein family. 

RNA polymerase II is responsible for transcription of miRNA genes to produce imperfect 

fold-back structure so called, primary-miRNA (pri-miRNA). The pri-miRNA is processed 

into a stem loop precursormiRNA (pre-miRNA) and then diced as a duplex containing the 

mature miRNA and a passenger strand called miRNA. The pri-miRNA is then acted upon by 

DDL (DAWDLE) protein together with HYL1 (HYPONASTIC LEAVES 1) and zinc finger 

protein SE (SERRATE) to form pre-miRNA. DCL1/DCL4 mediates further processing of 

pre-miRNAs to form miRNA duplex. miRNA duplex is then 2’O methylated at 3’ end by 

HEN1 (HUA ENHANCER 1) and is exported to the cytoplasm by an export in homolog, 
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HST (HASTY). Mature miRNA strand is selectively incorporated into AGO1 containing or 

AGO10 containing RISC complex to promote either cleavage or translational repression of 

target mRNAs on the basis of sequence complimentarity. 

 

2. Implications of miRNAs in Response to Abiotic Stress 

Abiotic stresses such as drought, salinity, cold, heat, oxidative stress, UV radiation, etc. lead 

to significant differential regulation of many plant genes to cope up with stresses and thus 

Plants alter the biochemical and physiological processes such as the time of flowering, the 

rate of growth, and the rate of development. 

2.1 Response to Cold Tolerance  

The time span for which the plants are exposed to low temperatures (acute or chronic) and 

speed of temperature decrease decide the potency of physiological damage and structural 

lesions in plants. Distinct miRNAs have been reported to play a vital role during cold stress 

in plants wherein miR165/166, miR169, miR172, miR393, miR396, miR397 and miR408 are 

up-regulated and miR156/157, miR159/319, miR164, miR394 and miR398 are only mildly 

regulated. A majority of downregulated genes; increased expression of the target genes in 

response to cold stress. In Arabidopsis, many genes of the MIR169 family contain low 

temperature responsive elements (LTRE), ABA-responsive elements (ABRE), or both motifs 

simultaneously, suggesting ABA-dependent as well as ABA-independent pathways of 

regulation of these genes. miR169 targets transcripts encoding ZIM transcription factors 

(Zinc-finger protein expressed in Inflorescence Meristem) and might also regulate the 

expression of the six XTH (xyloglucanendotransglucosylase/hydrolase) genes. Since both 

ZIM and XTH transcripts are decreased under cold stress, upregulation of miR169 expression 

might be involved in inhibiting cell wall loosening and thus contribute with other miRNAs 

like miR393 to repress plant growth under low temperatures. Small RNA was constructed 

from wild tomato (Solanum habrochaites). In a study, upregulation in the expression of 

miR812q was observed in rice plants in response to cold stress and downregulation in the 

expression of its target gene, CIPK10 was observed under cold stress. These CIPK transcripts 

are involved in calcium dependent CBL-CIPK signaling pathway. 

2.2 Response to Drought 
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Drought is the leading abiotic stress, initiated by a lack of rainfall, soil water deficit, and 

excessive dehydration. Plants use tactics to lessen transpiration, save water, and explore 

molecular mechanisms to retain water in response to a drought situation. Signaling 

mechanism plays a key role in drought tolerance through second messenger molecules like 

cyclic guanosine monophosphate (cGMP) and nitric oxide (NO). Detoxification of 

superoxides is regulated by NO apart from enhancing the activity of H2O2 degrading enzyme.  

Drought up or down-regulated miRNAs are both significant for engineering plant drought 

tolerance. Dehydration responsive element binding (DREB) is a transcription factor which is 

involved in the activation of genes involved in drought tolerance. Consequently, 

overexpression of DREB activates drought tolerance in plants. Likewise another transcription 

factor AtMYB60 is downregulated in plants in the course of drought stress is involved in the 

opening of stomata. Different miRNAs play major roles in the regulation of the drought 

responsive genes and associated transcription factors. miR166 is upregulated in Glycine max, 

Hordeum vulgare, Triticum aestivum and Saccharum spp. in response to drought while it is 

downregulated in Triticum dicoccoides, Populus euphratica and Oryza sativa. 

2.3 Response to heat stress 

Plants respond to high temperatures at the molecular level by regulating their gene expression 

patterns with the involvement of sRNAs. Heat shock proteins (HSPs) play major roles in heat 

stress response in plants along with heat shock transcription factors (HSFs), which are 

involved in activation of HSPs. miR398 was reported to be induced by heat stress with its 

target genes (CSD1, CDS2, and CCS) suppressed in Arabidopsis. Brassica rapa are inhibited 

by heat by increasing their target gene, BracCSD1 while bra-miR156h and bra-miR156g are 

induced by heat and its putative target BracSPL2 is down-regulated. 

2.4 Response to salinity stress 

Soil salinity is another abiotic stress that threatens the crops especially because of high 

evapotranspiration due to climate change and salt accumulation caused by coastal flooding. A 

variety of genes are involved in plant response to salt stress including those involved in ion 

channel activation, signal transduction and growth-factor regulated modification of plant 

architecture, especially root morphology In radish (Raphanus sativus), 22 novel miRNAs 

were identified along with 49 known miRNAs in response to salt stress. 

3. Conclusion 
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Comprehensive studies depicted the contribution of sRNAs in plant abiotic stress tolerance in 

consideration of the first outlined evidence on plant miRNAs in the early years of 21st 

century. Many reports have been reviewed and demonstrated the essential roles of these 

midget RNAs in the gene regulation mechanism during different stress conditions all over the 

World. Researches carried out in plant miRNAs in the last decade have identified a large 

number of conserved and non-conserved miRNAs concerning different stress conditions 

focusing on their differential expression patterns in experimental plants in addition to major 

economically important crops. High productiveness of the sequencing technologies and 

computational tools have been influential in genome-wide miRNA expression giving an 

account of abiotic stresses. Prognostications on various miRNAs and their targets have been 

alleviated by technological advances like degradome sequencing. sRNAs, especially miRNAs 

have become powerful tools for genetic engineering and gene manipulation strategies for 

crop improvement to engineer tolerance against abiotic stresses owing to their crucial role in 

post-transcriptional regulation of gene expression leading to increase in crop productivity. 
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Next-generation high-throughput DNA sequencing is a DNA sequencing 

technology which has revolutionized genomic research. Using NGS an entire genome 

can be sequenced within a single day as compared to the Sanger sequencing technology 

which required over a decade to deliver the final draft of genome. The most common 

applications are personal genomics with detailed analysis of individual genome 

stretches, precise analysis of RNA transcripts for gene expression, surpassing and 

replacing in several respects analysis by various microarray platforms, for instance in 

reliable and precise quantification of transcripts and as a tool for identification and 

analysis of DNA regions interacting with regulatory proteins in functional regulation of 

gene expression. The next-generation sequencing technologies offer novel and rapid 

ways for genome-wide characterization and profiling of mRNAs, small RNAs, 

transcription factor regions, structure of chromatin and DNA methylation patterns, 

microbiology and metagenomics.  

Keywords: DNA, Genome, Sequence, Transcriptome, Gene Expression, Array, Chip 

Introduction 

Next-generation high-throughput DNA sequencing techniques has revolutionized genomic 

research by sequencing the entire genome within a single day, which  has opened new 

opportunities in the field of biomedicine [1].  The first DNA sequencing method was 

described by Sanger  utilizing enzymatic dideoxy technique in 1977 [2]. Further Maxam and 

Gilbert chemical degradation method was described in the same year [3], which was used in 

sequence cases which could not easily be resolved with the Sanger technique. The two 

laboratories where the first automated DNA sequencers were produced, simultaneously 

commercialized by Applied Biosystems, and Wilhelm Ansorge at the European Molecular 

Biology Laboratory EMBL [4,5,6] . The Sanger method was used in the first automated 

fluorescent project for sequencing of a genome region, in which sequence determination of 

the complete gene locus for the HPRT gene was performed using the EMBL technique; in 
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that project the important concept of paired-end sequencing was also introduced for the first 

time [7]. It includes techniques such as pyrosequencing, illumine solexa, ion torrent method 

and Abi solid . A patent application by EMBL [8] described a large-scale DNA sequencing 

technique without gels, extending primers in ‘sequencing-by-synthesis, addition and 

detection of the incorporated base’, proposing and describing the use of the so-called 

‘reversible terminators’ for speed and efficiency [8]. The first step of the technique consisted 

in detecting the next added fluorescently labelled base (reversible terminator) in the growing 

DNA chain by means of a sensitive CCD camera. This was performed on a large number of 

DNA samples in parallel, attached either to a planar support or to beads, on DNA chips, 

minimising reaction volumes in a miniaturised microsystem. In the next step the terminator 

was converted to a standard nucleotide and the dye removed from it. This cycle and the 

process were repeated to determine the next base in the sequence. 

 

 

 

 

Next-generation DNA sequencing platform determines the sequence data from amplified 

single DNA fragments, avoiding the need for cloning of DNA fragments. The major limiting 

factor of this technology is the overall high cost for generating the sequence with very high-

throughput, even though compared with Sanger sequencing the cost per base is lower by 
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several orders of magnitude. Reduction of sequencing errors is another factor in this respect 

the Sanger sequencing technique remains competitive in the immediate future. Other 

limitations in some applications are short read lengths, non-uniform confidence in base 

calling in sequence reads, particularly deteriorating 30-sequence quality in technologies with 

short read lengths and generally lower reading accuracy in homopolar stretches of identical 

bases. The huge amount of data generated by these systems (over a gigabase per run) in the 

form of short reads presents another challenge to developers of software and more efficient 

computer algorithms. 

The 454 GenomeSequencer FLX instrument (Roche Applied Science): It is based on the  

principle of pyrophosphate detection, described in 1985 [9], and the system using this 

principle in a new method for DNA sequencing was reported in 1988 [10]. The technique was 

further developed by M. Ronaghi, M. Uhlen, and P. Nyren in Stockholm [11], which can 

analyze  96 samples in parallel in a microtiter plate. In this system, DNA fragments are 

ligated with specific adapters that cause the binding of one fragment to a bead. Emulsion 

PCR is carried out for fragment amplification, with water droplets containing one bead and 

PCR reagents immersed in oil. The amplification is necessary to obtain sufficient light signal 

intensity for reliable detection in the sequencing-by-synthesis reaction steps. When PCR 

amplification cycles are completed and after denaturation, each bead with its one amplified 

fragment is placed at the top end of an etched fibre in an optical fibre chip, created from glass 

fibre bundles. The individual glass fibres are excellent light guides, with the other end facing 

a sensitive CCD camera, enabling positional detection of emitted light. Each bead thus sits on 

an addressable position in the light guide chip, containing several hundred thousand fibres 

with attached beads. In the next step polymerase enzyme and primer are added to the beads, 

and one unlabelled nucleotide only is supplied to the reaction mixture to all beads on the 

chip, so that synthesis of the complementary strand can start. Incorporation of a following 

base by the polymerase enzyme in the growing chain releases a pyrophosphate group, which 

can be detected as emitted light. Knowing the identity of the nucleotide supplied in each step, 

the presence of a light signal indicates the next base incorporated into the sequence of the 

growing DNA strand. 

Illumina (Solexa) Genome Analyzer : The Solexa sequencing platform was commercialised 

in 2006 which is based on the principle of sequencing-by-synthesis, with novel reversible 

terminator nucleotides for the four bases each labelled with a different fluorescent dye, and a 
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special DNA polymerase enzyme able to incorporate them. DNA fragments are ligated at 

both ends to adapters and after denaturation, immobilised at one end on a solid support. The 

surface of the support is coated densely with the adapters and the complementary adapters. 

Each single-stranded fragment immobilised at one end on the surface, creates a ‘bridge’ 

structure by hybridising with its free end to the complementary adapter on the surface of the 

support. In the mixture containing the PCR amplification reagents, the adapters on the surface 

act as primers for the following PCR amplification. Again amplification is needed to obtain 

sufficient light signal intensity for reliable detection of the added bases. After several PCR 

cycles, random clusters of about 1000 copies of single-stranded DNA fragments (termed 

DNA ‘polonies’, resembling cell colonies after polymerase amplification) are created on the 

surface. The reaction mixture for the sequencing reactions and DNA synthesis is supplied 

onto the surface and contains primers, four reversible terminator nucleotides each labelled 

with a different fluorescent dye and the DNA polymerase. After incorporation into the DNA 

strand, the terminator nucleotide, as well as its position on the support surface, is detected and 

identified via its fluorescent dye by the CCD camera. 

The Applied Biosystems ABI SOLiD system: it is based upon the principle of ligation and 

was introduced in Autumn 2007. The generation of a DNA fragment library and the 

sequencing process by subsequent ligation. In this technique  DNA fragments are ligated to 

adapters then bound to beads. A water droplet in oil emulsion contains the amplification 

reagents and only one fragment bound per bead; DNA fragments on the beads are amplified 

by the emulsion PCR. After DNA denaturation, the beads are deposited onto a glass support 

surface. In a first step, a primer is hybridised to the adapter followed by addition of a mixture 

of oligonucleotide octamers inorder to get it  hybridised to the DNA fragments and ligation 

mixture added. In these octamers, the doublet of  fourth and fifth bases is characterised by 

one of four fluorescent labels at the end of the octamer. After the detection of the 

fluorescence from the label, bases 4 and 5 in the sequence are thus determined. The ligated 

octamer oligonucleotides are cleaved off after the fifth base, removing the fluorescent label, 

then hybridization and ligation cycles are repeated, this time determining bases 9 and 10 in 

the sequence; in the subsequent cycle bases 14 and 15 are determined  and so on.  

The Helicos single-molecule sequencing : It is based on the principle of emulsion PCR 

amplification step of DNA fragments, to make the light signal strong enough for reliable base 

detection by the CCD cameras. PCR amplification has revolutionised DNA analysis, but in 
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some instances it may introduce base sequence errors into the copied DNA strands, or favour 

certain sequences over others, thus changing the relative frequency and abundance of various 

DNA fragments that existed before amplification. Ultimate miniaturization into the 

nanoscale, and the minimal use of biochemicals, would be achieved if the sequence could be 

determined directly from a single DNA molecule, without the need for PCR amplification 

and its potential for distortion of abundance levels. This requires a very sensitive light 

detection system and a physical arrangement capable of detecting and identifying light from a 

single dye molecule. Techniques for the detection and analysis of single molecules have been 

under intensive development over past decades, and several very sensitive systems for single 

photon detection have been produced and tested. One of the first techniques for sequencing 

from a single DNA molecule was described by the team of S. Quake [12], and licensed by 

Helicos Biosciences. When the Helicos system was used to sequence the genome of M13 

phage, read lengths averaged about 23 bases [13]. 

Conclusion 

The availability of ultra-deep sequencing of genomic DNA will transform the biological and 

medical fields in analysis of the causes of disease, development of new drugs and diagnostics. 

It may become a promising tool in the analysis of mental and developmental disorders such 

as schizophrenia and autism [14–16]. It is anticipated that DNA sequencing of whole 

genomes  will reveal the evolutionary relationship among species, their phylogeny and the 

differential expression profiling. Moreover it has led to the rapid development in the field of 

plant biotechnology for development of several  transgenics. The novel sequencing 

technologies will be also useful in microbial genomics. The proposed Human Microbiome 

Project (also called The Second Human Genome Project), analysing the collection of 

microbes in and on the human body, will contribute to understanding human health and 

disease .  
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               Storage of grains is very essential aspect of agriculture because after 

harvesting it is obligatory to protect grains from insects, rodents etc., so that they can 

be consumed and preserved for a longer period of time. Traditional methods although 

are inexpensive but carries disadvantages like risk of penetration by water, insects 

and rodents, therefore new approach like food irradiation for enhancing shelf life and 

controlling infestation in storage is required .The process of exposing food and food 

packaging to ionizing radiation, such as gamma rays, x-rays, or electron beams, is 

called food irradiation. When a high concentration of electrons hits a heavy target, 

causing the electrons to penetrate the atoms of the target and give off high energy 

waves, that’s when high energy waves are created which are consisted in X-rays. The 

irradiation neither make the food radioactive nor changes its texture, taste, 

nutritional quality or appearance, it just improves the safety and extends the shelf life 

of foods by decreasing or eliminating microorganisms and insects. 

Keywords: Irradiation, X-Ray, Gamma-Ray, Grains, Pulses, Storage. 

 

Introduction 

Food preservation is a process to extend the shelf life of foods while maintaining their 

safety and organoleptic properties. It involves the action taken to maintain food with the 

desired properties for a period of time. Traditional storage does not insure protection against 

infestation leading to higher percentage of grain loss. Research conducted worldwide has 
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shown that irradiation can be an alternative method to control infestation and extend the shelf 

life of food products. Food irradiation is a preservation technique with similar results to 

freezing or pasteurisation. During this procedure, the food is exposed to doses of ionising 

energy or radiation either in the form of gamma (γ) rays (cobalt-60 or caesium-137) or 

electron beam (8-10 MeV).  At low doses, irradiation extends a product’s shelf life. At higher 

doses, this process kills insects, moulds, bacteria and other potentially harmful micro-

organisms. In food processing, the radioactive sources do not generate gamma, electrons or x-

rays of sufficient high energy to make food radioactive. No radioactive energy remains in the 

food after treatment. Another important advantage of food irradiation processing is that it is 

regarded as a cold and mild process because it does not significantly increase the temperature 

orsensory character of food. World authorities like Food and Agricultural Organization 

(FAO), World Health Organization (WHO), and International Atomic Energy Agency 

(IAEA) regard irradiated processed food as safe and edible. Therefore, food irradiation opens 

a wide scope in future of food processing industry and following are some critical comments 

and results achieved by investigators on storage, infestation and application of irradiation on 

food products. 

Sharon et. al. (2014) stated that the grain requirement is much more than the grain 

storage capacity in India. It is suggested to store grains in FCI, CWC and SWCs storage 

facilities. Selection of storage site, storage structure and implementation of Integrated Pest 

Management (IPM) should be done carefully and proper aeration of grains followed by 

regular inspection of grain stock is suggested 

Basavegowda et. al. (2019) stated the seed quality during storage is affected by many 

biotic and abiotic factors and to manage this several chemical methods are available. Seeds 

were packed in seven packaging materials viz.; gunny bag, polylined (700 gauges) gunny 

bag, HDPE bag with lamination, perdue improved crop storage (PICS) bag, grain pro bag, 

zerofly bag and the trial method under ambient storage conditions. The results disclosed that 

after ten months of storage the pigeon pea seeds stored in PICS (Perdue improved crop 

storage) bag, grain pro bag, zerofly bag and trial method recorded higher seed quality 

parameters.   

Dasbak et. al. (2009) stated that the results of the bruchid richness study showed that 

there was noemergence or infestation of bruchids from both the treated and untreated grains 
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six months post harvest. Valuation of the residual activity of pirimiphos-methyl on C. 

maculatus six months post treatment revealed thatalthough C. maculatus could not be 

controlled completely, its developmental potential and extent of grain damage were 

drastically reduced, which showed the continued activity of the pesticide six months post 

treatment. 

Modgil (1997) studied that due bruchid infestation on selectedmung bean, chickpea 

and pigeon pea legumes, which were stored for six months, antinutritional factors,saponin, 

phytic acid and trypsin inhibitor activities(TIA), increased with increased storage period. As 

compared to stored infested samples, thefactors values were significantly lower in control 

samples  

Ricciardi et. al. (2019) analysed the effects of X-rays on ricotta cheese at intensities of 

0.5, 2 and 3 kGy. While being compared with the control, which was rejected after 40 days 

due to sensory defects, the industrial product irradiated at all X-rays intensities recorded a 

significant shelf life prolongation up to 84 days. The outcomes show that X-ray treatment can 

significantly prolong the shelf life of ricotta cheese, improving the marketability of this fresh 

dairy product far from the local production sites. 

Bhuiya et. al. (1987) stated that fourpulses masur or lentil ,mung, chickpea or gram 

and mashkalai, were collected and bruchid beetles were found to infest different varieties of 

pulses except mashkalai.Dose such as 0.04 kGy stopped adult emergence from the eggs and 

doses of 0.28 and 0.32 kGy were required atthe 4th larval instar to inhibit adult emergence of 

C. analisand С.Chinensis, respectively. Full protection from reinfestation was observed in all 

the disinfested commodities of jute bags which were lined with PE (0.1 mm) and treated with 

permethrin (80-700 mg/m2). 

Kady et. al. (1991) stored and examined broad beansand found that due to 

Вruchusrufimanus and Bruchidius incarnates the rates of infestation varied from 10.1 to 

12.0%. Beans which were procured in polyethylene (0.1 mm thick) bags were irradiated at 

0.4, 0.6 and 0.8 kGy. Polyethylene (0.4 mm) bags containing cowpea were irradiated at 0.4, 

0.6 and 0.8 kGy. Due to reinfestation only a few insects in the irradiated bags, after 120 days 

of storage, were observed. Polyester-polyethylene laminate wasthe most insect resistant 

packaging material. Polyethylene films of different thicknesses were liable to insect 

penetration. 
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Keszthelyi (2015) determined the efficacy of X-ray radiation as a method of 

protection of maize grain against the granary weevil Sitophilus granarius (L.). The irradiation 

was applied at five doses: 10, 50, 70, 100 and 200 Gy. Under operational conditions the use 

of multiple doses at a minimum treatment of 50 Gy was effective against S. granarius in 

maize. The complete sterilizing effect of the doses of 70 Gy and above was confirmed by our 

results. 

Ramakrishnan (2010) conducted an experiment and results showed that for the 

detection of hidden insect infestation the voltage, current and exposure period were varied 

with different seed materials that had taken for present investigation. For dense seed materials 

high voltage and current is required for adequate penetration compared to light seed 

materials. Germination percentage for different X-ray combinations varied from 80-100% for 

all grains. 

Park (2020) stated that there was reduction of L. monocytogenes cell count by 3.65 

log CFU/g on sliced cheese as a result of treatment with the combination of X-ray (0.4kGy) 

and curcumin (0.5mg/L).The combination treatment group neither displayed intracellular 

enzyme inactivation nor any difference in the texture, colour and sensory attributes of the 

sliced.These results establish that the combination treatment  is a possible alternative strategy 

for inactivating L. monocytogenes on ready-toeat food products without affecting their 

quality. 

Zhang et. al. (2020) stated that continuing polychromatic lowenergy X-ray retains a 

high relative biological effect (RBE) and correspondingly a high linear energy transfer (LET) 

effect which makes it a promising non-thermal processing method for food preservation.This 

study evaluated the efficacy of lowenergy X-ray with cut-off energy of 150 KeV to deactivate 

two of the most prevalent foodborne pathogens in dry edible bird's nest (EBN). These results 

show that low-energy X-ray can perform as an effective method to inactivate foodborne 

pathogens in dry EBN.  

Ga-Lam (2019) studied the effect of X-ray irradiation in reducing the population of 

Salmonella Typhimurium, Escherichia coli O157:H7 and Listeria monocytogenes in ready-

to-eat (RTE) sliced ham. The sample surfaces were inoculated with cocktails of three 

pathogens and subjected to X-ray irradiation, with doses ranging from 0.2 to 0.8kGy. As 

compared to the control the X-ray irradiation, color values and textural characteristics of 



760 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 

2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

sliced ham products were not significantly altered. The result showed that X-ray irradiation 

can be potentially used as a novel non-thermal process for inactivating foodborne pathogens 

in post-packaged RTE deli food products without compromising product quality. 

Conclusion 

 Irradiation was found beneficial in enhancing the shelf life of dairy and other food 

products, without much altering their nutritional and physical characteristics. It can 

effectively control infestation with combination of different packaging materials and high 

doses of radiation. Results showed that for the detection of hidden insect infestation in 

different seed materials different combination of voltage, current andexposure period of 

irradiation is required. Irradiation was found valuable as a non-thermal process for 

inactivating food borne pathogens. Therefore it can be stated that there are various process in 

which irradiation can be used and can provide huge potential in India for food processing 

industries.  
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The present field experiment entitled “Evaluation of different genotypes of 

garlic (Allium sativum L.) under Malwa Plateau of Madhya Pradesh” conducted at 

College of Horticulture, Mandsaur, (M.P.) during the Rabi season 2018-19. The 

investigation was carried out with 25 genotypes includes 17 local collections 

and 8 released varieties were studied. The research experiment was laid out in 

simple Randomized Block Design in three replications during the year 2018-19. 

The analysis of variance revealed significant difference in all the growth 

parameters among the genotypes. However, the genotypeT4 G-282 was recorded 

highest leaf area (31.29, 64.42, 85.85, 159.88 and 167.88 cm
2
 plant

-1
), leaf area index 

(0.32, 0.5, 0.82 and 1.09), leaf area duration (4.79, 7.51, 12.29 and 11.56 cm
2
 day

-1
) at all 

the growth phases of the plant. Maximum CGR and RGR recorded in the genotypes T15 

MDS local-6 at 30-60 DAS (0.64 and 35.71), T4 G-282 at 60-90 DAS (1.65 and 66.81) and 

at 120-harvest (6.09 and 144.19), while T10 MDS local-1 at 90-120 DAS (2.98 and 86.87). 

The genotype T4 G-282 is superior in chlorophyll content (56.53, 68.03, 88.90, 91.79 and 

83.40 SPAD), fresh weight of plant (8.57, 17.12, 56.36, 93.50 and 132.47 g) at 30, 60, 90, 

120 and harvest respectively, and maximum bulb yield (173.04 q ha
-1

). In the 

phenological parameters, genotypes T21 Ratlam local (4.00), T17 MDS local-8 (4.00) and 

T3 G-50 (4.00) were found to be early emergence, T4 G-282 (6.00) early germination 

andT25 Neemuch local-3 (138.00), T24Neemuch local-2 (138.00) early mature as compare 

to other genotypes. 

Key words: Garlic, Growth, Phenology and yield 

INTRODUCTION 
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Garlic (Allium sativumL.) is the second most widely cultivated bulb crop after onion 

and belongs to the family Alliaceae. It has been recognized as a valuable spice and condiment 

throughout India. Garlic is believed to have originated from Semi-Arid areas of Central Asia. 

Garlic has high nutritive value. It has been considered as a rich source of carbohydrates, 

proteins and phosphorus. Ascorbic acid content was reported to be very high in green garlic. 

The uninjured bulb contains a colour less, odorless and water soluble amino acid called 

“Alien” and converted in to “Allicin” after crushing the bulb of which the principle ingredient 

is the odoriferous Diallyldisulphide. Garlic contains moisture 62.8%, protein 6.3%, fat 0.1%, 

Fiber 0.80%, mineral matter per 1.00%, carbohydrate 29%, Phosphorus 0.31%, Calcium 

0.03%, Iron 0.001%, per 100g. It also contains vitamin A 175 I.U., vitamin B 0.68% and 

vitamin B2 0.08% in dehydrated garlic powder (Kumar et al. 2017). 

Garlic is grown globally, but China is the largest producer of garlic accounting for 

82.86% of world output (APEDA, 2014) India is second largest producer of garlic in world. 

Garlic occupies 274.10 thousand hectares in our country with annual production of about 

1271 thousand tones (NHB, 2017). Madhya Pradesh is the leading producing state, 

accounting 92.5 thousand hectares area and 405 thousand tonnes of production of garlic 

(NHB, 2017). The other major garlic producing states are Gujarat, Rajasthan, Odisha, Uttar 

Pradesh and Maharashtra. 

The production and productivity of garlic not only depends on area and cultural 

practices but also on improved high yielding genotypes and environmental conditions 

(Lawande et al. 2009). The lack of genotypes with high yield with better storage potential are 

the main constraints limiting the productivity in India, that is why, the average productivity of 

garlic in India is very low as compared to other countries. Therefore, the present evaluation 

was undertaken to select genotypes having high bulb yield with large sized cloves per bulb 

(Aslam et al., 2016). 

MATERIALS AND METHODS 

The field experiment was carried out at the “Horticulture Research Farm” College of 

Horticulture Mandsaur, Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, Gwalior 

(M.P.) during rabi season of 2018-19with Randomized Block Design which replicated thrice. 

This investigation was carried out with 25 genotypes which include 17 local collected 

genotypes from the Mandsaur, Neemuch, Ratlam, Vidisha and Sehore district of Madhya 
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Pradesh, Kota district of Rajasthan and 8 released varieties from different centers. All the 

morphological and growth parameters were recorded at 30, 60, 90, 120 DAS and at harvest to 

recorded all the parameters and later on their mean was calculated. The experimental data 

were subjected to statistical analysis using analysis of variance technique suggested by Panse 

and Sukhatme (1985). Where the “F” test was found significant at 5 % level of significance, 

the critical differences for the treatments comparison were worked out. 

RESULT AND DISCUSSION 

The result revealed that, all the parameters were significantly differed among genotypes 

in relation to growth, phenological and yield parameters during investigation at all the growth 

intervals and all the attributes are presented in Table1, 2 and 3. 

The growth parameters like leaf area, leaf area index, leaf area duration, crop growth 

rate, relative growth rate, SPAD value, fresh weight and yield parameter like bulb yield (q ha-

1) were varied significantly among the genotypes. The growth characters in relation to growth 

characteristic at all the plant growth intervals at 30, 60, 90, 120 and at harvest. The present 

study revealed that, the genotypes T4 G-282 was recorded highest leaf area (31.29, 64.42, 

85.85, 159.88 and 167.88 cm2), leaf area index (0.32, 0.5, 0.82 and 1.09) and leaf area 

duration (4.79, 7.51, 12.29 and 11.56 cm2 day-1) at all the growth phases of the plants. The 

variation recorded the vigorous growth in garlic means production of more leaves, which 

helped in the synthesis of more photosynthesis and thus resulting in increased accumulation 

of carbohydrates and other metabolites, which ultimately determined the size and weight of 

leaf. It may be due to large size of the leaves, also maximum photo synthetically active 

surface and more number of leaves which leads to maximum leaf area that intern increases 

the leaf area index and leaf area duration (Silabut, 2013).The present study revealed that, the 

maximum CGR and RGR was recorded in the genotype T15 MDS local-6 (0.64 and 35.71) at 

30-60 DAS, T4 G-282 (1.65 and 66.81) at 60-90 DAS and (6.09 and 144.19) 120 DAS-at 

harvest, while T10 MDS local-1 (2.98 and 86.87) at 90-120 DAS. It may be due to genetic 

make-up of the variety response of genotypes to the climatic and agronomic interaction, 

genetic characteristics of genotypes and also maximum leaf area results in more absorption of 

radiant energy which leads to maximum accumulation of dry matter content of the plant and 

the varietal differences amongst these growth analysis parameters attributed to the variability 

in the genetic inheritance among the genotypes. According to Srivastava et al., (1999), 
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Silabut (2013) and Om prakash (2017).The study confirmed that, T4 G-282 had maximum 

(8.57, 17.12, 56.36, 93.50 and 132.47 g) fresh weight of plant at 30, 60, 90, 120 DAS and at 

harvest respectively. It may be due to the plant suitability of genotypes for particular 

environmental condition and also the plants have a capacity to synthesize more 

photosynthesis. These results are in accordance with the findings of Kadu et al. (2005), 

Umamahesheswarappa et al. (2014) and Nandini et al. (2018) in garlic. The study confirmed 

that, genotype T4 G-282 (56.53, 68.03, 88.90, 91.79 and 83.40) recorded higher chlorophyll 

content (SPAD value), at 30, 60, 90, 120 and at harvest. It may be due to genetic makeup of 

the genotypes. A similar finding was reported by (Monu, 2018) in garlic. The maximum bulb 

yield (q ha-1) were recorded in the genotype T4 G-282 (173.04). The reason for the variation 

due to the highest yield of bulb from these genotypes can be attributed to maximum plant 

height, leaf number and leaf length as they have physiological capacity to mobilize and 

translocation photosynthesis to organ of economic value which in turn might have increased 

the bulb yield. According to Mishra and Vikram (2017), Nandini et al. (2018). 

A significant difference was noted in all the phonological parameters among 

the genotypes. The minimum days to emergence was recorded in the genotypesT21 

Ratlam local (4.00), T17MDS local-8 (4.00) and T3 G-50 (4.00) whereas, maximum days to 

emergence took in the genotypes T19 MDS local-10 (8.33). It may be due to climatic 

conditions like temperature, rainfall and relative humidity. Similar results obtained 

accordance with the findings of Gupta et al. (2007) and Anwar and Gouda et al. (2007 and 

2012).The genotype T4 G-282 (6.00) took minimum days for 50 % germination, while it was 

maximum days for 50% germination recorded in genotypes T19 MDS local-10(13.00). It may 

be due to the variation in the climatic conditions. These findings are in accordance with the 

results of Mishra and Vikram (2017) in garlic. The genotype T25 Neemuch local-3 (138.00) 

and T24 Neemuch local-2 (138.00) took minimum days to maturity and the maximum in T2 G-

41 (147.00). The variation is may be due to genetic makeup of the genotypes. Generally late 

maturity was associated with higher economic yield in most of the crops. These results get 

supported from the results of Panse et al. (2013) and Kowser et al. (2017) in garlic. 

CONCLUSION 

Out of 25 genotypes, T4 G-282, T3 G-50 and T5 G-323 are best performing genotypes 

for Growth, Phenology and Bulb yield. On the basis of one year research, it could be 
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concluded that T4 G-282 and T3 G-50 are the outstanding performance and should be used 

for further breeding programme in garlic.   
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Genotypes 

Leaf area (cm2 plant-1) Leaf area index Leaf area duration (cm2 

day-1) 

Crop growth rate (mg cm2 

of ground area day-1) 

30 

DA

S 

60 

DA

S 

90 

DA

S 

120 

DA

S 

At 

harv

est 

30-

60 

DA

S 

60-

90 

DA

S 

90-

120 

DA

S 

120 

DAS

-At 

harv

est 

30-

60 

DA

S 

60-

90 

DA

S 

90-

120 

DA

S 

120 

DAS

- At 

harv

est 

30-

60 

DA

S 

60-

90 

DA

S 

90-

120 

DA

S 

120 

DAS- 

at 

harve

st 

T1 G-1 28.

24 

44.

31 

80.

63 

129.

65 

137.

65 

0.2

4 
0.42 0.70 0.89 

3.6

3 

6.2

5 

10.5

1 
9.36 

0.5

4 

1.4

0 
1.76 3.67 

T2 G-41 25.

26 

37.

25 

52.

79 

122.

07 

130.

11 

0.2

1 
0.30 0.58 0.84 

3.1

3 

4.5

0 
8.74 

11.3

5 

0.3

3 

1.0

3 
1.07 4.77 

T3 G-50 27.

36 

60.

96 

81.

80 

153.

60 

161.

60 

0.2

9 
0.48 0.78 1.05 

4.4

2 

7.1

4 

11.7

7 

11.5

6 

0.3

4 

1.6

2 
2.20 3.84 

T4 G-282 31.

29 

64.

42 

85.

85 

159.

88 

167.

88 

0.3

2 
0.50 0.82 1.09 

4.7

9 

7.5

1 

12.2

9 

11.1

0 

0.5

5 

1.6

5 
2.48 6.09 

T5 G-323 26.

61 

36.

14 

71.

20 

117.

44 

125.

44 

0.2

1 
0.36 0.63 0.81 

3.1

4 

5.3

7 
9.43 

10.5

2 

0.3

5 

0.7

9 
1.54 3.93 

T6 G-189 25.

82 

32.

21 

70.

08 

103.

88 

111.

88 

0.1

9 
0.34 0.58 0.72 

2.9

0 

5.1

1 
8.70 9.35 

0.3

3 

0.9

0 
1.46 3.03 

T7 Bhima 

purple 

25.

03 

48.

55 

56.

97 

107.

23 

115.

23 

0.2

5 
0.35 0.55 0.74 

3.6

8 

5.2

8 
8.21 8.53 

0.4

2 

0.9

8 
1.45 1.90 

T8 Bhima 

omkar 

24.

13 

31.

60 

58.

15 

126.

85 

134.

52 

0.1

9 
0.30 0.62 0.87 

2.7

9 

4.4

9 
9.25 

10.0

2 

0.3

3 

1.1

6 
1.15 1.72 

T9 Kota local 17.

59 

45.

22 

69.

45 

112.

60 

120.

60 

0.2

1 
0.38 0.61 0.78 

3.1

4 

5.7

3 
9.10 8.55 

0.3

5 

1.1

3 
1.74 1.03 

T10 MDS local-

1 

16.

11 

50.

18 

74.

16 

128.

66 

136.

66 

0.2

2 
0.41 0.68 0.88 

3.3

1 

6.2

2 

10.1

4 
8.11 

0.5

4 

0.8

2 
2.98 0.73 

T11 MDS local-

2 

19.

76 

51.

75 

56.

78 

92.8

8 

100.

88 

0.2

4 
0.36 0.50 0.65 

3.5

8 

5.4

3 
7.48 6.46 

0.4

2 

0.9

8 
1.43 1.73 

T12 MDS local-

3 

20.

26 

54.

72 

55.

04 

123.

16 

131.

16 

0.2

5 
0.37 0.59 0.85 

3.7

5 

5.4

9 
8.91 8.48 

0.6

0 

1.0

2 
2.56 0.79 

T13 MDS local-

4 

16.

83 

52.

60 

65.

50 

98.8

1 

106.

81 

0.2

3 
0.39 0.55 0.69 

3.4

7 

5.9

1 
8.22 6.85 

0.5

3 

0.9

0 
2.68 3.23 
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Table 1: Mean performance of garlic genotypes for Leaf area, Leaf area index, Leaf 

area duration and Crop growth rate 

T14 MDS local 

-5 

18.

99 

52.

45 

78.

45 

97.9

4 

105.

94 

0.2

4 
0.44 0.59 0.68 

3.5

7 

6.5

4 
8.82 6.80 

0.4

5 

1.0

4 
1.74 3.94 

T15 MDS local-

6 

14.

19 

59.

10 

65.

83 

133.

95 

141.

95 

0.2

4 
0.42 0.67 0.92 

3.6

6 

6.2

5 
9.99 9.20 

0.6

4 

0.5

7 
2.18 1.46 

T16 MDS local-

7 

19.

84 

51.

14 

69.

88 

105.

58 

113.

55 

0.2

4 
0.40 0.58 0.73 

3.5

5 

6.0

5 
8.77 7.43 

0.4

9 

1.0

0 
1.81 3.94 

T17 MDS local-

8 

17.

20 

35.

14 

84.

44 

117.

33 

125.

33 

0.1

7 
0.40 0.67 0.81 

2.6

2 

5.9

8 

10.0

9 
7.41 

0.6

2 

1.0

5 
1.54 2.26 

T18 MDS local-

9 

21.

44 

48.

86 

55.

35 

123.

81 

131.

81 

0.2

3 
0.35 0.60 0.85 

3.5

2 

5.2

1 
8.96 9.37 

0.4

9 

0.8

4 
2.38 1.09 

T19 MDS local-

10 

16.

82 

49.

29 

64.

15 

123.

48 

131.

48 

0.2

2 
0.38 0.63 0.85 

3.3

1 

5.6

7 
9.38 8.50 

0.4

7 

0.9

3 
1.50 1.39 

T20 Vidisha 

local 

22.

29 

43.

74 

58.

36 

115.

31 

123.

64 

0.2

2 
0.34 0.58 0.80 

3.3

0 

5.1

0 
8.68 7.96 

0.4

7 

0.8

7 
1.52 1.93 

T21 Ratlam 

local 

23.

58 

54.

07 

64.

09 

114.

45 

122.

45 

0.2

6 
0.39 0.60 0.79 

3.8

8 

5.9

1 
8.93 7.24 

0.6

1 

0.7

5 
1.33 2.73 

T22 Sehore 

local 

19.

24 

56.

19 

78.

32 

125.

66 

133.

66 

0.2

5 
0.45 0.68 0.86 

3.7

7 

6.7

3 

10.2

0 
7.92 

0.3

3 

1.0

2 
2.04 4.58 

T23 Neemuch 

local-1 

22.

83 

57.

31 

79.

63 

108.

66 

116.

66 

0.2

7 
0.46 0.63 0.75 

4.0

1 

6.8

5 
9.41 6.89 

0.6

3 

1.0

7 
1.09 2.08 

T24 Neemuch 

local-2 

23.

03 

53.

94 

71.

18 

103.

42 

111.

42 

0.2

6 
0.42 0.58 0.72 

3.8

5 

6.2

6 
8.73 6.45 

0.5

7 

1.3

6 
1.90 3.10 

T25 Neemuch 

local-3 

11.

53 

30.

71 

52.

46 

90.8

0 

98.8

0 

0.1

4 
0.28 0.48 0.63 

2.1

1 

4.1

6 
7.16 5.69 

0.2

7 

0.9

4 
1.19 2.27 

SEm(±) 0.8

2 

1.3

5 

2.1

9 

3.40 3.73 0.0

05 

0.00

8 

0.01

2 

0.01

9 

0.0

75 

0.1

20 

0.18

4 

0.19

8 

0.0

50 

0.1

03 

0.21

4 
0.321 

CD @ 5 % 2.3

2 

3.8

4 

6.2

3 

9.68 10.6

1 

0.0

14 

0.02

3 

0.03

5 

0.05

3 

0.2

14 

0.3

40 

0.52

4 

0.56

4 

0.1

43 

0.2

92 

0.60

8 
0.912 
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Table 2: Mean performance of garlic genotypes for Relative growth rate, Chlorophyll content, 

fresh weight and Bulb yield 

Genotypes 

Relative growth rate (mg g-1 

day-1) 

Chlorophyll content (SPAD value) Fresh weight (g plant-1) Bulb 

yield 

(q ha-

1) 

30-

60 

DAS 

60-90 

DAS 

90-

120 

DAS 

120 

DAS- 

at 

harve

st 

30 

DA

S 

60 

DAS 

90 

DAS 

120 

DA

S 

At 

harve

st 

30 

DAS 

60 

DA

S 

90 

DAS 

120 

DAS 

At 

harve

st 

 

T1 G-1 
30.12 61.76 68.80 

116.7

3 

56.0

5 
58.57 

86.9

3 

74.5

3 
81.41 6.63 

16.6

7 
51.98 81.83 77.13 

169.9

3 

T2 G-41 
13.23 51.14 52.42 

110.0

3 

53.7

7 
57.52 

80.2

8 

82.2

2 
74.78 4.80 9.05 37.60 50.66 63.17 

165.3

3 

T3 G-50 
14.07 66.55 76.45 

115.5

8 

56.0

9 
60.44 

87.1

7 

80.0

5 
82.00 7.33 

16.4

3 
53.48 84.17 

106.7

0 

171.7

0 

T4 G-282 
25.91 66.81 80.37 

144.1

9 

56.5

3 
68.03 

88.9

0 

91.7

9 
83.40 8.57 

17.1

2 
56.36 93.50 

132.4

7 

173.0

4 

T5 G-323 
15.39 42.71 64.75 

105.0

2 

56.0

3 
54.72 

68.5

8 

72.8

3 
63.08 5.47 8.32 41.09 80.40 58.77 

171.5

6 

T6 G-189 
13.83 46.56 62.75 95.01 

55.9

2 
47.80 

82.9

6 

77.6

5 
77.49 5.27 8.49 41.93 80.40 57.30 

170.8

1 

T7 Bhima purple 
21.73 49.86 62.81 82.25 

54.0

8 
56.52 

79.6

1 

86.5

0 
74.11 4.21 

11.6

3 
26.87 67.91 64.77 

164.0

0 

T8 Bhima 

omkar 
13.26 55.19 54.85 76.73 

53.9

2 
56.95 

79.4

1 

83.1

5 
73.35 4.19 8.87 27.23 71.33 56.00 

162.0

7 

T9 Kota local 
15.20 54.41 68.99 55.92 

48.3

8 
56.44 

72.2

7 

89.0

6 
66.77 3.25 

12.7

4 
39.61 73.99 67.64 

137.3

3 

T10 MDS local-1 
30.20 43.91 86.87 38.38 

44.6

1 
53.71 

69.6

5 

77.5

5 
64.32 2.44 

13.3

8 
42.50 54.50 60.60 

127.4

1 

T11 MDS local-2 
21.76 49.46 62.25 82.47 

49.8

0 
55.49 

69.6

1 

89.1

1 
63.47 3.37 

13.4

1 
38.34 51.50 60.93 

139.7

0 

T12 MDS local-3 33.47 51.20 81.70 41.08 50.4 54.20 85.4 70.6 79.97 3.67 15.2 46.11 78.67 59.17 141.6
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9 7 5 7 3 

T13 MDS local-4 
29.34 46.06 80.66 

101.8

8 

47.6

0 
57.49 

82.1

6 

73.2

2 
76.56 3.02 

11.8

0 
39.95 55.67 71.67 

134.0

7 

T14 MDS local -

5 
23.96 51.63 68.80 

123.9

3 

49.3

5 
51.43 

78.6

7 

76.5

9 
73.27 3.29 

12.6

2 
40.77 68.23 56.77 

137.6

3 

T15 MDS local-6 
35.71 31.54 76.45 73.92 

43.2

1 
50.59 

79.7

1 

83.9

1 
74.21 2.23 

13.8

7 
44.91 78.85 62.50 

128.1

5 

T16 MDS local-7 
26.21 50.31 70.31 

122.7

3 

50.4

7 
61.37 

76.3

2 

80.5

4 
70.82 3.50 

10.7

5 
35.25 74.78 64.47 

141.0

4 

T17 MDS local-8 
34.42 51.59 64.40 

100.1

3 

47.1

0 
58.84 

66.6

9 

85.8

0 
61.19 3.09 

16.2

3 
37.47 63.95 63.45 

135.1

1 

T18 MDS local-9 
26.50 43.57 79.06 58.38 

51.7

2 
59.74 

70.2

9 

85.9

3 
64.79 3.68 

13.4

2 
33.74 72.67 65.23 

143.4

1 

T19 MDS local-

10 
25.04 47.42 63.09 70.33 

47.4

9 
61.84 

67.9

2 

74.4

1 
62.42 2.63 

13.2

1 
39.61 47.49 63.50 

128.7

4 

T20 Vidisha local 
25.31 45.41 64.29 88.11 

51.7

6 
58.64 

85.6

1 

78.0

0 
80.11 4.17 

10.7

8 
32.33 64.65 62.17 

149.6

3 

T21 Ratlam local 
33.88 39.30 59.06 

110.3

4 

53.1

6 
56.67 

83.5

6 

87.6

4 
78.06 4.03 8.95 49.43 57.33 68.83 

155.8

5 

T22 Sehore local 
13.19 49.86 73.82 

138.7

9 

49.4

9 
56.68 

76.0

1 

77.4

2 
70.71 3.33 8.60 45.34 64.15 71.83 

137.8

5 

T23 Neemuch 

local-1 
34.92 52.83 53.11 95.33 

51.4

5 
53.47 

79.4

7 

70.2

7 
73.97 3.89 

15.9

7 
42.04 45.50 58.73 

149.9

3 

T24 Neemuch 

local-2 
31.92 60.59 71.93 

118.6

7 

51.8

1 
56.79 

68.1

5 

86.5

8 
62.65 3.93 

16.2

7 
45.13 69.68 73.53 

151.4

8 

T25 Neemuch 

local-3 
6.89 48.03 56.27 

100.9

0 

38.8

5 
52.61 

62.4

7 

69.5

5 
56.97 2.62 8.53 22.48 41.70 55.90 

122.0

7 

SEm(±) 3.337 3.623 3.479 6.698 1.79 1.39 2.32 2.39 2.11 0.17 0.42 1.30 2.01 4.46 4.33 

CD @ 5 % 
9.487 

10.30

0 
9.892 

19.04

4 
5.08 3.95 6.59 6.79 6.01 0.48 1.20 3.69 5.72 12.69 12.31 

 

 



773 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 

2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

 

 

Table 3: Mean performance of garlic genotypes for Days to emergence, Days to 50% 

germination and Days to maturity 

Genotypes 
Days to 

emergence 

Days to 

50% 

germinatio

n 

Days to 

maturity 

T1 G-1 7.00 9.00 141.00 

T2 G-41 6.67 9.00 147.00 

T3 G-50 4.00 7.00 142.00 

T4 G-282 5.00 6.00 140.33 

T5 G-323 6.67 10.00 146.00 

T6 G-189 6.67 9.00 146.00 

T7 Bhima purple 8.00 10.67 143.00 

T8 Bhima omkar 7.33 9.67 143.00 

T9 Kota local 5.33 9.00 142.00 

T10 MDS local-1 6.00 10.00 138.33 

T11 MDS local-2 6.00 7.67 140.00 

T12 MDS local-3 6.00 7.67 140.00 

T13 MDS local-4 5.33 7.00 140.00 
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T14 MDS local -5 6.67 10.00 140.00 

T15 MDS local-6 4.67 8.00 140.00 

T16 MDS local-7 6.33 10.00 140.33 

T17 MDS local-8 4.00 9.00 138.33 

T18 MDS local-9 4.33 10.33 142.00 

T19 MDS local-10 8.33 13.00 140.00 

T20 Vidisha local 4.33 8.00 140.00 

T21 Ratlam local 4.00 7.00 138.33 

T22 Sehore local 4.67 7.00 138.33 

T23 Neemuch local-1 4.33 7.67 138.33 

T24 Neemuch local-2 4.67 8.00 138.00 

T25 Neemuch local-3 5.00 9.00 138.00 

SEm(±) 0.33 0.17 0.73 

CD @ 5 % 0.93 0.47 2.06 
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ESSENTIAL ELEMENTS 

Although nearly 64 elements are detected in plants, but all of them are not essential for 

normal growth and development of plants. Arnon and Stout (1939) proposed the criteria of 

essentiality of elements for plants as follows:  

 Plants can not complete their life cycle in the absence of the element. 

 Element must form part of some molecule or constituent of the plant that itself is 

essential in the plant. 

 The element must be acting directly inside the plant, and not causing some other 

element to be more readily available or antagonize the effect of some other element. 

Further, an element, essential for one species or few species but not for all plants, is not 

classified as an essential element.  

Table 1: Essential elements, their available forms in soil and concentration in normally 

growing higher plants 

Element Symbol 

 

Available form Concentration 

in dry matter 

(m mol/kg) 

Scientist(s) who 

established the 

essentiality 

Hydrogen H H2O 60,000  

Carbon C CO2 40,000  
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Oxygen O O2, CO2 30,000  

Nitrogen N NO3
-, NH4

+ 1,000 Theodore de Saussure, 

1804 

Potassium K K+ 250 C. Sprengel, 1839 

Calcium Ca Ca- - 125 C. Sprengel, 1839 

Magnesium Mg Mg++ 80 C. Sprengel, 1839 

Phosphorus P H2PO4
-, HPO4

-- 60 C. Sprengel, 1839 

Sulfur S SO4
-- 30 Birrar and Lucanus, 1866 

Chlorine Cl Cl- 3 T. C. Broyer, A. B. 

Carlton,C. M. Johnson 

and 

P. R. Stout, 1954 

Boron B BO3
--- 2 K. Warington, 1923 

Iron Fe Fe++, Fe+++ 2 E. Gris, 1844 

Manganese Mn Mn++ 1 J. S. McHargue, 1922 

Zinc Zn Zn++ 0.3 A. L. Sommer and  

C. B. Lipman, 1926 

Copper Cu Cu++ 0.1 A. L. Sommer,  

C. B. Lipman and 

 Mc Kinney, 1931 

Nickel Ni Ni++ 0.050 Agricultural Research 

Service,  Plant, Soil and 
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Nutrition Laboratory in 

Ithaca, New York 

Molybdenum Mo Mo4-- 0.001 D. I. Arnon and P. R. 

Stout, 1939 

Sodium Na Na+ Trace P. F. Brownell and  

J. C. Wood, 1957 

 

Elements carbon, hydrogen and oxygen are required in bulk, and are mainly derived from air 

and water, but rest of the elements are obtained from soil; therefore, except C, H and O, the 

rest of the essential elements are termed as essential mineral elements. The list of elements 

given in Table 1 is a tentative one. In days to come, more element(s) may be identified as 

essential to plants and included in this list.  

 

The concentration of different elements in plants is affected by various factors viz., climatic 

conditions, soil type, plant species, plant part, growth stage, etc. In soil the concentrations of 

various elements vary and their availability to plants is determined by a number of factors, 

including physical and chemical properties of soil. Therefore, determination of concentration 

of a mineral element in soil is not a suitable parameter to assess its concentration in plants. 

The best way to determine the status of an essential mineral nutrient is to determine its 

concentration in plant tissues, i. e., by tissue analysis.  

Besides those elements which are listed in Table 1.0, some species require specific element(s) 

to complete their life cycle or for their normal growth and development viz., sodium by 

Atriplexvesicaria, and many other C4 species, silicon by plants of family Poaceae, and cobalt 

in many bacteria and blue green algae. 

Essential mineral elements are further classified as essential macro elements and essential 

micro elements on the basis of their relative concentrations in the plant tissues. Essential 

micro elements are present in a concentrations less than 100 µg g-1 dry matter of plant, while 

essential macro elements are present in a concentration of 1000 µg g-1 dry matter of plant or 

higher than this concentration. Essential micro elements are also called essentialtrace 
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elements or essential micronutrients, while essential macro elements are termed as essential 

major elements or essential macronutrients.  

 

2. 2. 2 Functional groups of essential elements 

Instead of classifying essential plant nutrients as macro or micro, they are also classified on 

the basis of their biochemical functions in plants. In this classification essential plant 

elements are classified into four groups as follows: 

Group I: It consists of the nutrients that form the organic compounds in plants, and 

includes:Nitrogen, Sulphur 

Group II:Nutrients those are important in energy storage and structural integrity. This 

group includes:Phosphorus, Boron,Silica 

Group III: This group includes nutrients that remain in ionic form in plants, and 

includes:Potassium, Sodium, Magnesium, Calcium, Manganese, Chlorine 

Group IV: This group includes nutrients that are involved in electron transfers, and it 

includes;Iron, Copper, Zinc, Molybdenum, Nickel 

Physio-biochemical roles and deficiency symptoms of essential mineral elements in 

plants 

Nitrogen 

In normal soil, it is in the range of 0.045 – 0.080 %. Most of the soil nitrogen is present in the 

form of amino acids (20-40%), hexosamine (8-10%), purines (10%), and the remaining as 

choline, etc. These forms are not utilized by plants as such, but microorganisms convert them 

into inorganic forms by a process termed as mineralization or release. Most of the plants 

absorb nitrogen in the form of NO3
-, but some plants, viz., rice, absorb N in the form of NH4

+.  

A concentration of 1.5% N in plants is considered to be adequate. Normally, N represents 2% 

and C represents 40% of dry biomass of crop plants. Hence, average C/N ratio in crop plants 

is around 20. It is estimated that annually 200 million tons of carbon is fixed. Thus, this will 

require approximately 10 million tons of N annually.  

Major nitrogen containing plant constituents are amino acids, amides, proteins, nucleic acids, 

nucleotides, coenzymes, hexosamines, etc. About 70% of total plant nitrogen is in 
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chloroplasts, and in leafy plants nearly 50% of the nitrogen is present in leaves.In plants 

nitrogen is highly mobile; therefore, nitrogen deficiency symptoms first appear on the older 

plant parts. Under nitrogen deficiency, there is general yellowing of leaves (chlorosis), 

especially of older leaves. These leaves become yellow and eventually fall off the plant. 

Younger leaves remain green longer. In tomato and some maize varieties purple colouration 

develops in petioles and lower leaf surfaces due to accumulation of a pigment, anthocyanin. 

Under excess level of nitrogen, plants become dark green in colour, have abundance of 

foliage, but roots are poorly developed. In potato, excess nitrogen causes massive shoot 

growth with small tubers.  In most of the agricultural crops, excess nitrogen retards flowering 

and seed formation, while in some short-day plants flowering becomes faster. 

Phosphorus 

It is absorbed mainly as H2PO4
-. After absorption, it always remains in an oxidized form in 

the cells. Biomolecules containing P include sugar phosphates, nucleotides, nucleic acids, 

phospholipids and certain coenzymes. Sugar phosphates are easily metabolized in cells. 

Phosphorus containing molecule ATP is an energy source of living cells. Phytic acid, the 

hexaphosphate esters of myo-inositol, or its Ca or Mg salts, called as phytin, serves as a 

phosphate storage form in seeds. By increasing phosphorus doses, root/shoot ratio is 

increased. Under P deficiency plant maturity is delayed, but when it is in abundance, maturity 

is hastened.Phosphorus is easily distributed in most of the plants; therefore, deficiency 

symptoms first appear on the older plant parts. Deficient plants appear stunted, and in 

contrast to those deficient in nitrogen, phosphorus deficient plants are often rather dark green 

in colour. 

Potassium 

Although in plants K is present in higher concentrations (about 1% of dry matter), but it does 

not form any structural constituent. It acts as a coenzyme or activator for many enzymes. 

Protein synthesis also requires high levels of potassium in cells. Under K deficiency, free 

amino acid concentration in plants increases. Enzyme pyruvate kinase is activated by K. It 

also activates nitrate reductase, and ATPase. Some other enzymes requiring K for their 

activity are acetic thiokinase, aldolase, and pyruvae kinase. In sugarcane, under K deficiency 

photosynthesis is not affected, but sugar translocation is affected. Major role of K in plants in 

is turgor maintenance, stomatal movement, and cell enlargement. Potassium increases 
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resistance in plants to various stresses viz., drought and heat, pathogenic fungi, nematodes 

and other microorganisms. In maize and cereals, grains obtained from K deficient plants, 

when sown, develop weak stalk, roots become more easily infected with root rotting 

organisms, and plants become susceptible to lodging caused by wind or rain. Potassium helps 

in proper development of mechanical tissues in plants and increases lodging resistance in 

them.Potassium is a mobile element in plants; therefore, its deficiency symptoms first appear 

on older parts of plants. In dicotyledonous plants, leaves become chlorotic (loss of 

chlorophyll and development of pale colour) and soon scattered dark coloured necrotic (dead 

tissue) lesions appear. In monocotyledonous plants, the cells at the tip and margins of lamina 

die first, which spreads basipetally towards the younger, lower parts of the lamina.  

Calcium 

Usually Ca is present in sufficient amounts in soil. It constitutes nearly 0.1 to 2% of dry 

weight of plants. Most of the calcium in plants is present in the vacuoles, mainly in the form 

of calcium oxalate. Ca2+ ions are usually kept at nano molar (nM) levels in the cytosol of 

plant cells.  Calcium is involved in the regulation of cell membrane permeability and 

selectivity, and maintenance of cellular organization. It neutralizes acidic molecules, viz., 

phosphoric acid, citric acid, malic acid and oxalic acid, thereby preventing acidification of 

cells and the injurious effects of acids. It also protects plants from toxic ions and from high 

salt environments. Calcium, in the form of calcium pectate, is a constituent of middle lamella. 

Calcium acts in a number of signal transduction pathways in plants. 

Calcium increases resistance against pathogenic invasions, as it decreases the activity of such 

enzymes present in pathogens, that are responsible for dissolving middle lamella of plant 

cells. Calcium is involved in IAA-stimulated cell wall elongation. Ca++ is transitionally 

transported from organelles and apoplast into the cytosol, thereby activating signal 

transduction pathway. Its role as a signaling molecule is evident in stimulation of plants by 

red light, gravity, touch, cold-shock, fungal-elicitors, hormones induced action and the 

opening of gated Ca++ channels.  

Calcium ions trigger stomatal closing. Elevated Ca level to 1.5 µM, inhibits K+ channels and 

stomatal opening. Calcium also regulates transport of other nutrients in plants. 

Calcium increases nodulation of and nitrogen fixation in legumes. Leguminous crops require 

relatively higher amounts of calcium than those required by other crops. Some of the 
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enzymes requiring Ca for their activity are glycerol ester hydrolase (lipase), phospholypase-

D, ATPase and α-amylase.Calcium is immobile in plants; therefore, Ca deficiency first 

appears on the younger parts of the plants. Leaves become chlorotic, rolled and curled. 

Symptoms of calcium deficiency occur near the growing points of stem and roots. There is 

breakdown of meristematic tissues in stem and roots. Under acute calcium deficiency death 

of meristematic tissues occurs, leading to the termination of apical growth. Calcium 

deficiency is known to cause chromosomal abnormalities. In roots of Ca deficient plants, 

mitosis is abnormal and is often not followed by cell wall formation, resulting in two nuclei 

within the same cell. There is little or no fruiting under calcium deficiency. Ca deficiency 

causes damping off disease of seedlings. Stem rot of newly developing seedlings is 

eliminated by adding calcium in the soil.  

Magnesium 

It is a constituent of the most widely distributed plant pigment, chlorophylls. Mg constitutes 

2.7% of molecular weight of chlorophylls, and accounts for 10% of total leaf Mg. About 50% 

of total leaf Mg is in the chloroplasts. Mg is also a constituent of chromosomes and 

polyribosome, and plays significant role in maintaining ribosomal integrity.Magnesium acts 

as an activator of a number of enzymes involved in carbohydrate metabolism, and 

decarboxylation reactions. Magnesium is involved in all transfer reactions involving 

phosphate reactive groups. Mg2+ forms a chelated structure with the P-groups, stabilizing the 

configuration that allows the maximal activity in the transfer reaction. It is directly involved 

in K-Na stimulated ATPase activity.  

Magnesium is involved in carbon assimilation and organic acid metabolism in plants. Mg 

deficient plants show decreased photosynthetic rates and decrease in the levels of citric acid 

and malic acid. Magnesium is immobile in plants; therefore, deficiency symptoms first 

appear on older plant parts in the form of inter veinal chlorosis of leaves, i. e., the veins 

remain green and leaf web tissue becomes yellow or white in colour. Leaf tips and margins 

turn upward or become cupped. Severely affected leaves may wilt and shed. There is an 

antagonism between uptake of Mg and Ca, and Mg and K in plants. 

Sulphur 

In plants sulphur is absorbed in the form of SO4
2-, but before incorporation into organic 

molecules, it is reduced. Sulfur containing molecules in plants are cystine, cysteine, 
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methionine (all amino acids), thiamine, biotin, coenzyme-A and some other low molecular 

weight coenzymes. Ferridoxin, a nonheme iron-protein complex in plants, contains S, where 

S and Fe are present in a molar ratio of 1:1. Characteristic odour in onion, garlic and mustard 

are due to the presence of volatile organic molecules containing sulphur. In ryegrass proteins, 

there are 36 atoms of N for every one S atom. Generally, 0.1% S in plants is considered to be 

adequate.Sulfur is required to convert reduced nitrogen into proteins in symbiotic nitrogen 

fixing legumes. S activates a number of enzymes involved in photosynthesis and 

carbohydrate metabolism. Sulphur deficiency leads to the accumulation of nitrates, soluble 

organic nitrogenous compounds, amides and ammonia, and a decrease in the level of soluble 

proteins in plants.Sulphur is an immobile element; hence its deficiency first appears on the 

younger parts of the plants in the form of general yellowing of younger leaves. In maize, 

veins and tissues between veins become light green, which extends from base to the tip of the 

leaf blade.  

Iron 

In plants 75% of total cell iron is associated with chloroplasts. In roots, Fe accumulates in 

nuclei. Fe plays structural as well as functional roles in plants. It is a constituent of porphyrin 

compounds such as cytochromes, heme and non-heme enzymes, and of other functional 

metalloproteins, viz., ferridoxin and leghemoglobin in plants. Iron is a transitional element, 

and exists in Fe2+ and Fe3+ forms, therefore, oxidation reduction reactions, such as 

mitochondrial electron transport system and light reaction of photosynthesis, are the most 

commonly associated with iron containing systems. Important enzymes containing iron in 

plants are catalase, peroxidase, aconitase, cytochrome oxidase, sulphite oxidase and succinic 

dehydrogenase. Iron is also involved in chlorophyll biosynthesis (ALA-dehydogenase and 

ALA-synthetase require Fe for their activities) and is a constituent of nitrogenase. 

In Fe deficient plants concentration of nucleic acids, particularly of RNA is decreased and 

there is a considerable accumulation of nitrate, amino acids, amides, soluble sugars and 

organic acids, and the protein content decreases.  Iron is an immobile element in plants; 

hence deficiency symptoms first appear on the younger leaves. Interveinal chlorosis of young 

leaves is a characteristic feature of Fe deficiency, in which main veins remain typically green 

and area in between becomes chlorotic or pale. In iron deficient plants there is disintegration 

of chloroplasts and reduction in their size. 
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Manganese 

It is required for the maintenance of membrane structure of chloroplasts. Manganin, a 

protein rich in Mn, has been isolated from groundnut seeds. Manganese plays significant role 

in photolysis of water in light reaction of photosynthesis. Many reactions of citric acid cycle 

require Mn for maximum activity. In many phosphorylation reactions, Mg can be replaced by 

Mn. Mn is required by chromatin bound RNA-polymerase, for synthesis of phosphotidyl 

inositol, inactivation of IAA protectors, NAD dependent malic enzyme of aspartate type C4 

plants and CO2 fixation in CAM plants. Role of Mn has also been attributed in nitrogen 

metabolism, chlorophyll biosynthesis, and development and multiplication of chloroplasts. It 

is a constituent of hydroxyl amine reductase, which catalyzes the reduction of hydroxyl 

amine to ammonia, which is is used to produce amino acids that make proteins. Therefore, 

deficiency of Mn leads to accumulation of free amino acids, and decrease in protein 

content.Role of Mn in detoxification of oxygen free radicals is also evident. 

Generally, manganese deficiency symptoms first appear on younger leaves.  Leaves become 

chlorotic with veins green and leaf web tissue yellow or white (interveinal chlorosis). Finally, 

the chlorotic area becomes necrotic. There is disintegration of chloroplast lamellar 

membrane. Gradually symptoms appear on older leaves. In some plants Mn deficiency 

symptoms appear first on older leaves. Some of the physiological diseases (termed so, 

because they are not due to any pathogen) caused by Mn deficiency in plants are as follows: 

i. ‘Grey speck’in oat: In this physiological disease, middle and old leaves of plants 

develop small grey or buff-coloured patches. 

ii. ‘Marsh spot’of pea: Central portions of cotyledons of pea seeds become brown and 

necrotic, and finally there is formation of a hollow space at that place. 

Copper 

In soil Cu concentration ranges from 0.000001 to 0.01 mM, of which 98% is represented by 

low molecular weight organic compounds. Plants require 5.0 to 30.0 µg Cu per g dry weight 

for normal growth. Copper plays catalytic roles in plants. Some of the enzymes requiring Cu 

in plants are monoamine oxidase, urate oxidase, cytochrome oxidase (terminal oxidase 

system in mitochondrial electron transport system), catechol oxidase or tyrosinase, diphenol 

oxidase or laccase and ascorbic acid oxidase. It is also a constituent of plastocyanin, an 
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electron carrier in the light reaction of photosynthesis, and Cu indirectly influences nodule 

formation. Cu is involved in electron transfer reactions of respiration, photosynthesis, 

detoxification of super-oxide radicals, and lignification of cell walls. 

In Cu deficient plants, photosynthetic rate is decreased. Copper deficiency also affects 

respiratory uptake of O2. There is an increase in free amino acid content in Cu deficient 

plants.Copper is immobile in plants; therefore, deficiency symptoms first appear on younger 

leaves, leading to chlorosis and often distortion of terminal leaves. Shoot apex may cease to 

grow or die prematurely, resulting in development of several axillary buds. Some 

physiological diseases due to Cu deficiency are as follows: 

i. ‘Exanthema’ or ‘die back’in citrus: In citrus, shoots appearing in spring grow 

vigorously forming an angle or S-shape, producing large and dark green leaves, but soon 

these leaves turn chlorotic. Yellow coloured, irregular areas appear on the terminal shoots a 

little below theses leaf. The terminal bud and affected branches die soon. A sort of girdle is 

formed around the twig, it swells, turns brown, then reddish-brown, and finally ruptures 

oozing out a reddish-brown coloured liquid 

ii. ‘Reclamation disease’in cereals and legumes: It is common in plants grown on 

reclaimed heath and moor land soils in Holland and Denmark. The tip of young leaves 

becomes chlorotic, later on chlorosis spreads along sides of the margins towards the base of 

the leaves. Nearly 2/3 proximal part of leaves remains green and develops bluish-green 

appearance. The chlorotic leaf tips weather, dry up, become papery and distorted. 

Zinc 

Zinc is taken up by plants as Zn2+, and is neither oxidized nor reduced inside the plants. It is a 

catalytic component of over 300 enzymes. In cells, Zn2+ is stored in the vacuoles. It is an 

important component of enzymes alcohol dehydrogenase, lactic dehydrogenase, triose 

phosphate dehydrogenase and carbonic anhydrase. It plays significant role in regulating auxin 

concentration in plants. Zn deficient plants are low in auxin. Probably, zinc is responsible for 

decreased synthesis of tryptophane, an amino acid, which is a precursor of indole-3-acetic 

acid (IAA). Zn deficiency stimulates peroxidase activity, which results in rapid break down 

of indole-3-acetic acid. Zn is also involved in tryptamine (an intermediate of IAA 

biosynthesis pathway in plants) metabolism. Zn deficiency leads to reduction in 
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photosynthetic rate and accumulation of amides and α-amino nitrogen containing compounds 

in plants. 

Zinc deficiency symptoms first appear on younger leaves. In general, Zn deficiency causes 

decreased plant height androsetting (decreased inter nodal length of plants; as a result, all the 

leaves on the stem appear as coming out from the same place). In monocotyledonous plants, 

there are whitish chlorotic streaks between veins in older leaves and whitening of upper 

leaves, while in dicotyledonous plants there is chlorosis of lower leaves. Among vegetables, 

tomato, beans and radish are very susceptible to Zn deficiency Flower setting and fruit 

development are significantly reduced under Zn deficiency. Some physiological diseases 

caused by Zn deficiency are as follows: 

i. ‘Mottle leaf’ (little leaf type) or ‘frenching’ of citrus 

ii. ‘White bud’ of maize 

iii. ‘Sickle leaf’ or ‘narrow leaf’ of cocoa 

iv. ‘Khaira’ disease of rice. This disease of rice is very common in the Tarai region of 

U.P., India. In this disease, paddy leaves become dark reddish-brown in colour and finally 

die. 

 

 

Molybdenum 

Molybdenum is a constituent of enzyme nirtogenase and nitrate reductase. In nitrate 

reductase, it is not only the prosthetic group of the enzyme, but it is also required for the 

synthesis of the protein moiety. Bacterial xanthin oxidase also contains Mo. Activities of 

enzymes catalase, peroxidase, and polyphenol oxidase are affected by Mo. Mo has inhibitory 

effect of acid phosphatase. It is required by nitrogen fixing organisms; in nitrogen fixing 

bacteria, Mo can be partially replaced by vanadium. 

Mo deficiency results in accumulation in NO3
-, and decrease in ammonical nitrogen, soluble 

organic nitrogenous compounds, proteins and soluble sugars. In fact, in the initial stages, Mo 

deficiency symptoms in plants are very similar to nitrogen deficiency symptoms because Mo 

deficiency affects inorganic nitrogen metabolism in plants.In most of the dicotyledonous 
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plants, Mo deficiency leads to the appearance of chlorolic mottling between veins of old or 

middle leaves, or all over the surface of the leaves. The requirement of Mo in plants is very 

low, but plants of family Brassicaceae are very susceptible to Mo deficiency. Mo deficiency 

causes ‘Whip tail’ disease in cauliflower and in other plants of family Brassicaceae. In citrus, 

‘Yellow spot’ disease is due to Mo deficiency. 

Boron 

Boron is required in plantsfor tissue differentiation, particularly of vascular system. Water 

balance of plants is regulated by B as it affects tissue hydration. Process of lignifications of 

cell walls is affected by B deficiency. Boron is associated with sugar metabolism. It forms 

complexes with sugars, and perhaps sugar-borate complexes are transported more easily in 

plants than the sugar itself. B deficiency inhibits starch synthesis, and this results in increased 

availability of sugars for translocation. In B deficient plants concentration of phenolic 

substances is increased markedly, which, probably, is the cause of leaf necrosis in B deficient 

plants. There are indications that B has regulatory role in GA3 biosynthesis in plants. 

Boron deficient plans exhibit necrosis of leaves and disorganization of tissues. Boron 

deficiency leads to sterility in plants, as it reduces pollen germination. Root elongation is very 

sensitive to B deficiency, as within 12 hours of removal of B from root medium, root growth 

is reduced. Death of root tips is one of the first symptoms of B deficiency in plants. 

Some important physiological diseases due to B deficiency in plants are as follows: 

i. ‘Hart rot’ also called ‘crown or dry rot’ of sugar beet 

ii. Browning or hollow stem of cauliflower 

iii. ‘Top sickness’ of tobacco 

Chlorine 

Since chlorine is present in the atmosphere; creation of chlorine deficiency in plants is very 

difficult. In higher plants, biomolecules containing chlorine have not been traced out so for. 

However, in microorganisms, 5 and 6 carbon ring structure, with chlorine attached with it, 

has been reported. Chlorine is required in photolysis of water. In maize, it is also involved in 

opening of stomata.Chlorine deficient plants show wilted leaves, which become chlorotic, 

necrotic and finally attain bronze colour. Roots become stunted in length, but thickened or 

club shaped near the tips with more lateral branching. 
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Nickel 

Nickel has now got the status of essential plant micronutrient. In higher plants, it is required 

for the activity of enzyme urease, which breaks urea to liberate nitrogen in usable form. In 

nickel deficient plants urea accumulates in toxic amounts, leading to the formation of necrotic 

lesions. Seeds need Ni to germinate. Ni is required for Fe absorption in plants. Ni deficiency 

symptoms appear in the later phase of plant growth. Ni deficient plants fail to produce viable 

seeds. In lower plants, Ni can substitute for Zn and Fe, as a cofactor in some enzymes. 

Sodium 

It is involved in osmotic and ionic balance in plants. As an osmoticum, it is involved in cell 

enlargement, and as an accompanying cation for long distance transport. Sodium is involved 

in the regeneration of enzyme phosphoenol pyruvate in CAM and C4 plants. In some plants, it 

can substitute for K. 

Other elements 

Cobalt and silicon, are also reported to be beneficial for some plants, but their status as an 

essential plant nutrient is yet to be established. Cobalt is required for nitrogen fixation and in 

root nodules of nonlegumes. Vitamin B12, which contains Co, is synthesized by Rhizobium 

and circulated in leghemoglobin. The leghemoglobin content in nodules is directly related to 

nitrogen fixation; therefore, Co deficiency leads to reduction in nitrogen fixation in legumes.  

Co deficiency symptoms are similar to the nitrogen deficiency symptoms. 

Silicon is present as a compound in cell walls. Plants grown in sufficient silicon medium are 

stronger with tougher cell walls, which form a mechanical barrier for piercing and sucking 

insects. Silicon enhances heat and drought tolerance in plants. Improved leaf erectness, stem 

strength and prevention or reduction of iron and manganese toxicity have been found to be 

induced by silicon.  

Nutrient deficiency symptoms in some plants 
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N deficient leaves of maize 
http://ipm.ncsu.edu/corn/Scouting_Corn/Corn_images/fig3.jpg 

 

P deficient leaves of maize 
http://ipm.ncsu.edu/corn/Scouting_Corn/Corn_images/fig4.jpg 

 

K deficient leaves of maize 
http://www.crsbooks.net/student/images/fert3.jpg 

 

S deficient leaves of maize 
http://ipm.ncsu.edu/corn/Scouting_Corn/Corn_images/fig5.j

pg 

Zn deficient leaves of maize 
http://ipm.ncsu.edu/corn/Scouting_Corn/Corn_images/fig9.

jpg 

 

Fe deficient leaves of maize 
http://broome.soil.ncsu.edu/ssc051/Corn02Fe.jpg 
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The present study was conducted in the Department of Extension Education 

College of Agriculture ,Sehore in the year 2016-17.The main objective of the study to 

know the adoption level of organic farming practices by the  farmers and the study 

revealed that the majority of farmers have medium adoption level of organic farming 

practices followed by low and, high adoption level. 

Key words-Adoption level, Organic farming practices, Farmers 

Introduction 

Organic farming follows the principle of circular causation and has emerged in response to 

questions on health, environment and sustainability issues. It assesses the status, opportunities 

and sequestration potentials of in India. It identifies constraints that impede adoption of 

especially for small farm holders who constitute over 70% of farming community in India. 

With large land area and climate diversity, India has a considerable potential to contribute to 

C- sequestration. The soil organic carbon (SOC) in cultivated soils is less than 5 mg g-1 

compared to 15-20 mg g-1 in uncultivated soils. This available potential of 10-15 mg g-1 

soil–C sink could balance net emission from fossil fuel combustion. Although India occupies 

second position in terms of number of certified organic farms (44,926), it is 13th in terms of 

area under of representing only 0.3 % of total agricultural lands. This scenario appears poor 

compared to many other countries. Farmer’s apprehension towards in India is rooted in non-

availability of sufficient organic supplements, bio fertilizers and local market for organic 

produce and poor access to guidelines, certification and input costs. Capital-driven regulation 

by contracting firms further discourages small farm holders. An integrated effort is needed 

from government and non government agencies to encourage farmers to adopt of as a 

solution to climate change, health and sustainability issue. 
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In Madhya Pradesh farming is the major source of self employment and livelihood of 

near about 80 per cent of the population living in rural areas. Madhya Pradesh is endowed 

with tremendous improvement relating agricultural development from the innovation of green 

revolution time. Now a day there is great challenge for agricultural scientists to fulfill 

increasing demand of agricultural production which requires to produces extra several million 

tonnes every year for increasing population. The main factors which effect the agricultural 

production are non adoption of improved production technologies due to majority of the 

farmers in India as well as in Madhya Pradesh found to resources poor, higher cost of 

improved inputs and awareness of improved agricultural technology. There is an urgent need 

to consider these constraints for enhancing the agricultural productivity. Hence, the study 

has been designed to explore the adoption level of farmers regarding organic farming 

practices. 

Material and methods  

Present study was conducted in the Indore District ,district comprises four blocks. Out 

of four blocks, two blocks were selected randomly .A list of organic farming villages of each 

selected block was obtained from State Department of Agriculture and among these total 

villages, 15 villages were selected randomly for study i.e. Budi barlai, Badodiya khan, Kheti, 

Nagpur, Jenaapur, Billoda, Tumni, Sanwer, Rijlaye, Snavadiya, Pivday, Tillor Khurd, Pedmi, 

Undeel and Tillor bujurg.    

 A list of farmers doing organic farming was obtained from these selected villages 

with the help of State Department of Agriculture. From this list, 90 farmers (6 farmers from 

each village) were selected by simple random sampling method for final study. 

 Statistical test i.e frequency, percentage, mean, standard deviation and correlation 

coefficient or chi-square test was used for analyzing and interpreting the data. 

Result and Discussion 

Table no-1 :  Level of adoption of organic farming practices  by the  farmers. 

(N=90) 

S.No. Practices Level of adoption Cumulative 
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Low Medium High 
percentage  

1 or-in situ management  28 54 8 59.26 

a. Green manures 31 51 8 58.15 

b. Crop residues  9 70 11 67.41 

c. Poultry manure 16 64 10 64.44 

d. Urban and rural wastes 34 53 3 55.19 

e. Recycling the weed biomass  33 48 9 57.78 

f. 
       Recycling the agro based industrial 

stes 
30 53 7 58.15 

g. Fish wastes 34 48 8 57.04 

h. Use of oil industry products   32 49 9 58.15 

i. Sewage farming 33 50 7 57.04 

2. 
Use of pre-digested /semi digested 

anure  
23 58 9 61.48 

a. Farm yard manure  29 51 10 59.63 

b. Composting  14 67 9 64.81 

c. Other livestock wastes  12 64 14 67.41 

d. 
Biomass conversion of   

 unconventional methods 
37 50 3 54.07 

3. -fertilizers 30 45 15 61.11 

a. N-fixing agents  39 36 15 57.78 

b. N-containing vegetation  28 45 17 62.59 
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c. P-Solubilizing microbes   32 49 9 58.15 

d. Vermin-culture  16 55 19 67.78 

e. N-fixing crops and trees  35 40 15 59.26 

4. Cultural Methods 35 43 12 58.15 

a. 
Crop rotation with pulses for N-

ation 
40 33 17 58.15 

b. 
Intercropping with pulses for N- 

ation 
45 29 16 55.93 

c. 
Minimum tillage for nutrient 

onservation 
25 55 10 61.11 

d. 
Agro-forestry methods i.e. alley 

ropping 
30 50 10 59.26 

e. 
      Strip cropping and vegetative/live 
bunds 

37 44 9 56.30 

f. Mulching cover crops. 33 47 10 58.15 

 Over all organic farming practices  29 50 11 60.00 

 

    The above table revealed that the level of technically, the soil organic matter and 

major sources of organic plant nutrients of sub divided into 4 sub head i.e. (1) For-in situ 

management (2) Use of pre-digested /semi digested manure (3) Bio-fertilizers (4) Cultural 

Methods. The study reveals that the over all organic farming practices was adopted by 60.00 

per cent only. This can be say that only 60 per cent of the organic farming practices  was 

adopted by user’s i.e. in the low level of 29 respondents followed by 50 respondents at 

medium level and only 11 respondents was adopted at high level.        

Among these sub heads, the higher percentage of respondents i.e. (on the basis of 

cumulative adoption percentage) 61.48 per cent was adopted in the form of pre-digested and 

semi digested manure followed by bio fertilizer 61.11 per cent, in situ management 59.26 per 

cent and cultural method 58.15 per cent respectively.       
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The data compiled in above Table shows the adoption behaviour of respondents 

according to adoption level of organic farming manures there were 9 practices identified for 

in situ management and this is categorized into low, medium and high adoption categories. 

On the basis of over all cumulative percentage the higher number of respondents adopted 

crop residues (67.41%) followed by poultry manure (64.44%), green manure (58.15%), and 

other are found to very nominal differences in their adoption level.  

It is evident from the table that out of total adoption of pre digested and semi digested 

manure, higher of the respondents (67.41%) was adopted livestock wastage followed by 

composting (64.81%), farm yard manure (59.63%) and bio-mass (54.07%) respectively.   

The study also shows that among the bio fertilizer use the higher percentage of 

respondents (67.71%) was adopted vermin culture followed by N-containing vegetation 

(62.59%) and others are found to some what very limited variation.  

 Cultural methods of organic farming practices are found least preference among the 

other practices. Among this method, minimum tillage for nutrient conservation practices was 

adopted by higher percentage of farmers i.e. on cumulative percentage basis it was (61.11%) 

followed by other practices having very limited variations in adoption levels.           

Thus, it is concluded that the cumulative adoption basis of organic farming practices were 

observed as (60.00%) among the total respondents. Thus, it can be concluded that the 

respondents in study area had medium level of adoption behaviour regarding organic farming 

practices. The above findings were also reported by  Khan (2004). 

Conclusion  

             The data presented in above table indicates that most of the respondents 55.56 per 

cent had medium adoption level of organic farming practices followed by 32.22 per cent had 

low and, 12.22 per cent had high adoption level. 

   Thus, it may be concluded that most of the respondents had medium adoption level 

of organic farming in study area followed by low and high adoption level.  
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INCOME 
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The existing government is willing to double the farmer’s income by 2022, but to 

achieve doubling farmer’s income might require novel strategies and some change in 

the policy stance. In India, majority of farmers are small and marginal; they are 

practicing sole cropping system. Presently, land fragmentation is also biggest issue in 

Deesa pocket of Banaskantha district. Thus, to combat this situation, Krushi Vigyan 

Kendra, Banaskantha-I, innovated and tested intercropping module of chilli + 

muskmelon (1:2) on plastic mulch with drip irrigation during summer season on 

farmers field of five different villages of Deesa taluka. Total 28 farmers’ were identified 

on their interest and on farm trial carried on 0.40 hectare area each. Results of the 

present investigation revealed that, main crop chilli produced 99.4 q/acre green fruit 

yield and muskmelon produced 111.6 q/acre of fruit yield in intercropping systems. 

Chilli equivalent yield was 156.9 q/acre with 1.77 land equivalent ratio (LER). Over the 

intercropping systems earned gross income Rs. 4.38 lakh per acre as compared to sole 

crop of muskmelon gave 1.80 lakh and 3.11 lakh per acre in chilli with traditional 

practices.  This technology could be promising in terms of efficient utilization of land, 

minimum input involvement, reduce abiotic stress, higher productivity with more 

revenue generation and combating the land fragmentation issue in agriculture. This 

module has gained very much popularity within a short time among the farmers of 

Gujarat, Maharashtra, Karnataka, Andhra Pradesh, Telangana, Punjab and covered 

566.92 hectare area in one year. 

Keywords: Chilli, economics, intercropping, LER, muskmelon, yield. 

INTRODUCTION 
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Now a day’s government emphasis on doubling farmer’s income through innovative 

practices with many useful strategies which were proposed like per drop more crop; quality 

seeds; Soil-test based nutrient management; post-harvest crop losses; value addition; creation 

of a national agricultural market, removing distortions and e-platform etc.; new crop 

insurance scheme and promotion of ancillary activities (poultry, sericulture, beekeeping and 

fisheries) etc. Though the doubling farmers’ income by 2022 looks quite challenging but it is 

needed and is attainable (Kumar and Chahal 2018). The income enhancement of farmer 

would come mainly from seven sources like increase in productivity of crops, adoption of 

allied sectors, improvement in efficiency of input use that would save cost, increase in 

cropping intensity at farmers' field, diversification towards high value commodities, better 

remunerative price realized by farmers, and shifting way unproductive labour from 

agriculture to nom-farm activities (Khanam et al. 2018). Contradictory to this, day by day 

land is synchronizing with increasing population. Fragmentation of land is widespread in 

India and it is believed that fragmented nature of land holdings may play a major role in 

explaining low levels of agricultural productivity.  

Intercropping could be an option of assured income and also it increases productivity  

of  crops  in  per  unit  area  and  per  unit  time.  Therefore,  recently  intercropping  has  

gained  momentum   particularly   in   the   densely   populated   countries  which  has  limited  

per  capita  land  for  crop  production.  Therefore,  it  is  one  of  the  techniques  of  vertical  

expansion  of  crop  production  that  increase  cropping  intensity  in  developing  countries  

like  India.  It increases total productivity through efficient utilization of land, labour and 

growth resources such as increasing utilization of solar radiation and different inputs    

including fertilizer and water (Ahmed et al., 2006). Intercropping not only reduces the risk 

associated with input costs but also increases profit potential (Rathi and Verma, 1979).  

Moreover, it provides several major advantages namely; diversification reduces risk   

associated with crop failure, offers greater yield stability and utilizes the available growth   

resources more efficiently and sustainably (Hirota et al., 1995  and  Islam  et  al., 2006). 

Greater productivity in intercropping system is commonly achieved by minimizing inter-

specific competition and maximizing complementary use of growth resources.  

Deesa Taluka of Banasknatha district is a hub of vegetable. Chilli is one of most crop 

cultivate in 11,000 ha area with average productivity of 225 q/ha in summer season due to 

favourable soil, climatic condition and better demand in market. Sole cropping of wider 
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spacing crops is most commonly practices followed in this area and there is scope to utilizes 

the interspaces of chilli for growing short duration vegetables like muksmelon. Particularly 

the chilli crop is an erect, medium tall and compact plant with moderate branching habit 

could be ideal for growing inter crops. The morphology, growth habit, duration and wider 

spacing recommended for this variety enables to grow some short duration vegetable crops 

along with it without much adverse effect on the main crop. 

Inter-specific competition may be minimized  through  judicious  choice   of   crops   

(Santalla et al.,  2001).  Usually  plants  differing  in  growth  duration,  height,  rooting  

systems  and  nutrient  requirements  are  considered  to  growth together in intercropping 

systems (Reddy and Willey,  1981).  Better  intercrop  production  could  be  achieved  with  

the  choice  of  the  appropriate  crops  (Santalla et al., 2001),   population   density   and   

planting   geometry   of   component   crops.   

Keeping  the  above  point  in  view,  the  study  on  chilli + muskmelon intercropping 

(1:2) conducted on farmers field using improved production technologies with the objective 

of showing the land productivity enhancement for more revenue generation with 

intercropping systems under actual farm situation.  

MATERIAL METHODS 

The present study was conducted in the Deesa Block of Banaskantha district in 

adopted villages under the Farmers during summer season of 2018-19. Five different villages 

viz., Ranpur, Jorapura, Gogadhani, Dama and Malgadh were selected for the present 

experiment. Identified villages were located in 8.0 km periphery circle of Deesa city which 

was easily approachable. The region is characterized by sub-tropical and semi-arid weather 

comes under IV- North Gujarat Agro-climatic zone. The mean maximum annual temperature 

of the area is 45.60°C while the mean minimum annual temperature is 36.66°C.  

The present experiment was conducted in the farmer’s field with three treatments: (a) 

Chilli + muskmelon intercropping systems (1:2) (b) sole muskmelon (c) sole chill on farm 

trial were carried out on 0.4 ha area. For each treatment, 28 farmers were identified from 

selected villages (each OFT was a replication) and the selection of farmers completely based 

on their interest to use of technology. The necessary steps for the selection of site and 

farmers, lay out of demonstration etc. were followed as suggested by Chaudhary (1999). 
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Observation related to yield and productivity was taken from unit area (1.0 m2) from each 

plot to maintain the uniformity in observation.  

Soils in the experimental area were sandy loam texture with pH ranges between 7.4 to 

8.6 and EC 0.28 to 0.39. The available nitrogen content was low and ranges from 153 to 231 

kg N ha-1, available phosphorous content was low to medium (12.34 to 45.76 kg P2O5 ha-1) 

and available potassium content was high  (422.7 to 597 kg K2O ha-1) respectively. 

Before conducting the study, Scientist of KVK, Banaskantha-I organized capacity 

building programmes in 5 different villages. Identified farmers were trained with technology 

and package of practices provided for intercropping systems. Plastic mulching and drip 

irrigation systems were recommended for resource conservation. As muskmelon is short 

duration crop (70-80 days) and chilli is long duration crops (150-180 days) created more 

compatibility in intercropping without any competition for resources. Three row hole silver + 

black plastic mulch of 25 micron laid out in field with the help of tractor operated machine at 

150 cm mulch row spacing witch drilling of RDF and spreading of drip lateral.  Muskmelon 

crop were sown in 2nd week February at 30 cm spacing in both side hole and chilli seedlings 

(hybrid) were transplanted in central hole of mulch at 30 cm spacing. Selection of hybrids on 

the basis of survivability during summer (~450C) and market acceptance of chilli and 

muskmelon were done on all farmers field. The mean data for each parameters were 

calculated and use of comparative study with farmers practices (check) Gomez and Gomez, 

1984.   

RESULTS AND DISCUSSION 

Effect of intercropping module on yield and economics: 

On farm trial of Intercropping of chilli + Muskmelon OFT in plastic mulching under 

drip irrigation lead to higher yield of system due to addition yield obtained from intercropped 

muskmelon. Muskmelon produced fruit yield of 111.6 quintal/acre in short span of time (70 

days) with availed resource provided for chilli crop. The scenario on intercropping also 

reported by Ahmed et al. (2013), Muoneke and Ndukwe (2008) and Manga et al. (2003).  

On the other hand, main crop chilli started fruiting from 55-60 days and produced 

99.4 quintal/acre of green chilli in 8-10 picking. Chilli equivalent yield was 156.9 

Quintal/acre with land equivalent ratio (LER) is 1.77 (It indicates that 77% yield advantage is 
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obtained when crop grown as intercrop as compared to sole crop). Similar results were also 

reported by Suresha et al. (2007) in different chilli based intercropping systems. In term of 

economics, IFT of intercropping giving gross income Rs. 4.38 lakh per acre and sole crop of 

muskmelon gave 1.80 lakh and 3.11 lakh per acre in chilli with traditional practices.  

The other benefit of this technology was intercropping systems reduced cost 

involvement for field preparation, labours for various operations, saving of mulch roll and 

inputs like fertilizers in same piece of land reduced the overall cost of cultivation. Saving of 

energy and fuel for pump operation for irrigation due to higher WUE.  

Wiley, (1990) considers intercropping as an economic method for higher production 

with lower levels of external inputs. This increasing use efficiency is important, especially for 

small-scale farmers and also in areas where growing season is short (Altieri, 1995). 

Production more in intercropping can be attributed to the higher growth rate, reduction of 

weeds, reducing the pests and diseases and more effective use of resources due to differences 

in resource consumption (Eskandari, 2012). 

Apart from that, labor investment in traditional practices is 60% more for weeding, 

fertilizer application and more numbers of sprays for pest and disease. Such type of problem 

were minimize in intercropping practices with use of plastic mulching with drip systems and 

intercropping eliminated weed problem due ground cover.  Optimum temperature in crop 

microclimate causes better pollination and more fruiting. Intercropping created better 

microclimate in field and reduced the harsh temperature effect (~450C) on pollination of 

chilli during summer season. 

The existing government is willing to double the farmer’s income by 2022, by 

adopting this type of innovative technology module in farming, the time can be shorten and 

the target for the same can be achieved with conserving resources. As intercropping systems 

reduced cost involvement for field preparation, labours for various operations, saving of 

mulch roll, and inputs like fertilizers in same piece of land reduced the overall cost of 

cultivation. 

Upscaling of technology: 

Due to higher net return and many more advantages, technology module become a 

very popular in summer season among small land holding farmers and they have received 

more net return per unit of land. During summer 2019-20, this module was being replicated 
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drastically and gained popularity among the farmers from Gujarat, Punjab, Maharashtra, 

Andhra Pradesh, Karnataka and Telangana state. The horizontal spread of this module on 

around 566.92 hectare area in within a 1 year testing. Main reason for up-scaling of this 

technology module in various states and Gujarat through mass media, new paper, TV 

channel, farmers’ publicity and social media etc.  

It is evident that the intercropping of chilli with muskmelon earned more net returns 

and showed effective utilization of resources as compared to sole crop of and is, therefore, 

worth adopting by chilli growers in larger area specially small and marginal ones where the 

farming is generally done by their own family members. 

 

Table 1. Impact of innovative technology on farmer field in term of yield and economic 

Village 

Average yield (q/ac) Cost of cultivation (Rs./acre) 

Under IFT 
Traditional 

practices 
Under IFT 

Traditional 

practices 

Intercropping Sole cropping Intercropping Sole cropping 

Muskmelon Chilli Muskmelon Chilli Muskmelon Chilli Muskmelon Chilli 

Ranpur 122 110 138 115 30225 66542 40050 65244 

Jorapura 110 95 130 111 29850 60450 36888 58566 

Gogadhani 106 102 126 106 28666 63550 44650 62240 

Dama  112 96 132 110 32254 66855 42690 68700 

Malgadh 108 94 128 102 34068 60600 40555 59444 

Average  111.6 99.4 130.8 108.8 31,013 63,599 40,967 62,839 

 

Village Gross return (Rs./acre) Land Chilli 
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equivalent 

ratio 

equivalent 

yield 

(q/acre) 
Under IFT Traditional practices 

Intercropping 

(Chilli+ 

Muskmelon) 

Intercropping 

Total 

Sole cropping 

Muskmelon Chilli Muskmelon Chilli 

Ranpur 168360 314600 482960 190440 328900 1.84 172.8 

Jorapura 151800 271700 423500 179400 317460 1.70 151.6 

Gogadhani 146280 291720 438000 173880 303160 1.80 156.6 

Dama  154560 274560 429120 182160 314600 1.72 153.7 

Malgadh 149040 268840 417880 176640 291720 1.77 149.6 

Average  1,54,008 2,84,284 4,38,292 1,80,504 3,11,168 1.77 156.9 

Note: Green chilli selling rate: Rs. 2560 per quintal and Muskmelon fruit: Rs. 1380 per 

quintal   
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Insect-borne diseases impose an immense burden on global health and crop 

insect pests greatly influence economic and agricultural productivity. For example, 

malaria alone is responsible for over a million deaths every year. With the resurgence of 

vector borne disease, some have been pessimistic that conventional control measures, 

such as using insecticides for long-term periods will be effective. Furthermore, 

continued use of insecticides has led to concerns of negative environmental effects. At 

present Wolbachia arise as new novel techniques to control harmful insect population 

by reckettsiae microorganisms. Wolbachia are maternally inherited intracellular 

rickettsiae like bacteria belonging to the α-Proteobacteria. The type species for the 

Wolbachia genus is Wolbachia pipientis, first described in the mosquito Culex pipiens. 

Recently, Wolbachia has received attention as a potential bio-control agent that may 

yield novel insect control strategies. In invertebrates, Wolbachia has been shown to 

manipulate cellular and reproductive processes. However, in arthropods, Wolbachia 

behaves more like a reproductive parasite by inducing: feminization of genetic males, 

parthenogenesis, male-killing, and cytoplasmic incompatibility (CI). These 

modifications typically give a reproductive advantage to infected individuals and allow 

for the spread of Wolbachia through a population. In uni-directional CI, infected 

females have a reproductive advantage and produce a greater number of offspring in a 

population, because they can mate successfully with both male types. Furthermore, 

since Wolbachia is maternally inherited, the frequency of infection increases with every 

generation.  

Introduction 
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 Insect-borne diseases impose an immense burden on global health, and insect crop 

pests greatly influence economic and agricultural productivity. For example, malaria alone is 

responsible for over a million deaths every year (Snow et al., 2005). The conventional control 

measures, such as using insecticides for long-term periods will be effective. Furthermore, 

continued use of insecticides has led to concerns of negative environmental effects. Thus, the 

need for novel environmentally friendly control strategies has been suggested to complement 

current insect control measures. 

Recently, Wolbachia has received attention as a potential bio-control agent that may yield 

novel insect control strategies. Wolbachia are maternally inherited intracellular rickettsiae, 

like bacteria belonging to the α-Proteobacteria. Wolbachia was first reported in reproductive 

tissues of Culex pipiens by Hertig & Wolbach in 1924. Since then, Wolbachia has been found 

worldwide in numerous arthropod species, including: insects, mites, spiders, terrestrial 

isopods, as well as mutualistic association between filarial nematodes. Approx. >65% of 

insect species harbor Wolbachia (Hilgenboecker et al., 2008). In invertebrates, Wolbachia 

has been shown to manipulate cellular and reproductive processes. 

 

Fig. Wolbachia 

However, in arthropods, Wolbachia behaves more like a reproductive parasite by 

inducing: 

 Feminization of genetic males,  

 Parthenogenesis,  

 Male-killing, and  

 Cytoplasmic incompatibility (CI). 

Wolbachia inoculation in insects  
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Two common methods with which to accomplish this are: 

1. Introgression and  

2. Microinjection 

WolbachiaBased Applied Strategies 

1. Incompatible insect technique (IIT) 

One applied strategy using CI is analogous to the sterile insect technique (SIT). In 

these strategy, female sterility is artificially sustained by repeated releases of cytoplasmically 

incompatible males. Wolbachia is not paternally transmitted, the infection type present in the 

release strain does not become established in the field. As the size of the field population 

decreases due to incompatible matings, the proportion of males of the release strain increases. 

Similar to conventional SIT, the increasing ratio of incompatible matings over time can lead 

to population suppression and possibly population elimination.  

Criteria that should be met before the implementation of an IIT strategy, include:  

(1) Wolbachia infections in the release strain should display high rates of CI (i.e., egg hatch 

resulting from incompatible matings low or absent); 

(2) The release strain should show high rates of maternal inheritance, so that infections are 

passed on to subsequent generations of release strains and release males will continuously 

harbor incompatible infections;  

(3) Release strain fitness and male mating competitiveness should be tested in natural 

systems and be comparable to wild type males;  

(4) There should be little risk of unwanted side effects in the ecosystem caused by releases;  

(5)Proposals for releases should be presented to the public and be met with public acceptance 

before release;  

(6) A crucial criterion is that only males can be released. 

Mechanisms of Action in CI 

Exact mechanisms are still unclear, incompatibility apparently involves a two 

component system; 

 bacterial “modification” of sperm and  

 A bacterial “rescue” in the fertilized egg.  
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According to this model, bacteria present in the testes modify the developing sperm (possibly 

via chromatin binding proteins).The same bacterial strain must then be present in the egg to 

rescue this modification.If rescue does not occur, then incompatibility between the egg and 

sperm results.Two general biochemical models have been proposed, either: 

a) Wolbachia in the male produce a product that disrupts sperm processing in the egg 

(unless rescued) or  

b) Bacteria in the male act as a “sink” to bind away a product necessary for normal 

processing of the sperm in the egg.  

The biochemical mechanisms of CI remain unknown, and this clearly is a major area 

for research. 

  

  

Fig. Examples of cytoplasmic incompatibility 

*CI takes two forms, unidirectional and bidirectional.  

A 

C 
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*Unidirectional incompatibility typically occurs when the sperm from a Wolbachia-infected 

male fertilizes an uninfected egg. The reciprocal cross (uninfected male and infected female) 

is compatible.  

*Bidirectional incompatibility typically occurs when a male and a female harbor different 

strains of Wolbachia that are mutually incompatible. 

2. Population replacement strategies 

Two strategies used in Population replacement 

a) Gene drive strategies  

Two Wolbachia-based gene drive strategies have been suggested based upon this 

hypothesis: 

The first is based upon genetic transformation of the Wolbachia (i.e., 

paratransgenesis). This strategy would involve the transformation of Wolbachia to express a 

particular anti-pathogenic product in its host. 

A second strategy is that Wolbachia genes responsible for CI could be inserted into a 

host chromosome and driven into population.Anti-pathogenic effector genes could be linked 

with the CI genes to disrupt pathogen transmission by the host insect.  

b. Replacement of populations with natural Wolbachia infections 

Min and Benzer, 1997 reported several Wolbachia strains are associated with a shortened 

adult lifespan of their hosts.They suggest the life-shortening Wolbachia infections could be 

used to reduce disease transmission by insect vectors.The time required for development 

and/or replication of an insect-vectored pathogen is known as the extrinsic incubation 

period.For example, this time period is approximately two weeks for both dengue and 

malaria. Therefore, life-shortening Wolbachia infections shortened the vector insect life span 

before they develop/replicate the pathogen.Recently, a life-shortening infection (i.e., 

wMelPop) was introduced into the dengue vector Aedes aegypti. The infected A. aegypti 

strains showed high rates of maternal inheritance, complete CI, and a reduction of lifespan by 

half compared to uninfected controls.  

3. Parthenogenesis strategies 

Parthenogenesis-Inducing Wolbachia Strains  
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There is widespread interest in possible uses of PI Wolbachia strains in biological control. 

The parasitoid wasps are uses in both classical and augmentative biological control programs. 

Parthenogenesis-inducing Wolbachia may provide a benefit to biological control strategies 

that use parasitic wasps. PI Wolbachia strains have now been found in a wide range of 

parasitic wasp genera, including Trichograma, Aphytis, Encarsia, Leptopilina and 

Muscidifurax. If females reproduced parthenogenetically all offspring would be female (by 

thelytoky). Stouthamer et al. (1999) has identified several potential advantages: 

(a) Parthenogens will have higher population rates of increase and higher stinging rates,  

(b) Parthenogens are likely to be better colonizers and more easily established at low 

population densities because the problem of finding a mate is circumvented, and  

(c) Parthenogens will be less costly to produce in mass-rearing programs because production 

is not “wasted” on the males.  

Mechanism of parthenogenesis induction in insects by Wolbachia: 

The cytogenetic mechanisms of PI Wolbachia have been studied most extensively in 

Trichogramma spp. Meiosis is normal. In the first mitotic division, the chromosomes 

condense properly in prophase but fail to segregate in metaphase, resulting in diploidization 

of the nucleus. This mechanism is known as gamete duplication and results in homozygosity 

at all loci.Subsequent mitotic divisions appeared to be normal.  

Reason to chromosome segregation fail in metaphase: 

Possible mechanisms involve disruption of the centrosome or spindle formation, 

attachment of the spindle to the chromosomes, or spindle kinetics. Consistent with possible 

disruption of the mitotic spindle is the observation that CI Wolbachia are associated with the 

spindle apparatus and can serve as foci for astral formation. 

4. Feminizing strategies 

In isopod crustaceans and Lepidopteran, Wolbachia turns males into female or 

infertile pseudo-females. Infected females produce twice as many daughters as uninfected 

ones, allowing their cytoplasm to be transmitted to twice as many grand-daughters.The best-

studied example is the woodlouse, Armadillidium vulgare. The feminizing bacterium in this 

species acts by suppressing an androgenic gland, thus converting males into reproductively 

competent females (although intersexes are also produced). 
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Mechanism of feminizing induction in insects by Wolbachia: 

Populations of the pill woodlouse, Armadillidium vulgare, which are exposed to the 

feminizing effects of Wolbachia, have been known to lose their female-determining 

chromosome. Because the standard genetic mechanism of sex determination in the woodlouse 

is female heterogamety (males ZZ and females ZW). However, presence of the feminizing 

bacterium and/or other feminizing factors in appreciable frequencies results in loss of the 

female-determining chromosome (W), thus destabilizing the sex-determining mechanism. In 

these cases, only the presence of Wolbachia can cause an individual to develop into a female. 

The genome of Wolbachia bacterial endosymbionts was horizontally transferred into a 

chromosome of the common pill bug Armadillidium vulgare, which resulted in this 

chromosome evolving as a new female (W) sex chromosome. This represents a remarkable 

mechanism underpinning the birth of sex chromosomes. A secondary result is the 

accumulation of suppressing genes that act as female-determining factors in some 

populations. 

*Horizontal transfer of Wolbachia: Transfer of wolbachia from one species to another related 

or unrelated species or on order to another order or one organisms like; arthropods to another 

unrelated organism like; isopods crustaceans. 

*Vertical transfer of Wolbachia: Transfer of wolbachia from mother to next generation by 

egg.  

5. Male killing strategies 

Male killing occurs when infected males die during larval development. Gregory et 

al., 2000 reported Wolbachia strains that kill male hosts during embryogenesis in different 

host species, Ex: the ladybird beetle, Adalia bipunctata and the butterfly Acraea encedon, 

Mediterranean flour moth Ephestia kuehniella, Cadra cautellaand Drosophila bifasciata. 

They assessed the potential use of these microorganisms in the control of insect 

populations.In Coleoptera, Lepidoptera and Diptera; Wolbachiakills the sons of infected 

females’. It is advantageous if the hosts’ daughters benefit from their brothers’ death.Benefits 

might include eating their brothers (which happens in Ladybirds, and flour beetles), a reduced 

probability of inbreeding or reduced intensity of antagonistic interactions between siblings. 

Infected females produce daughters with a higher probability of survival than uninfected 

ones, allowing their cytoplasm to be more efficiently transmitted, and the infection to spread. 
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Mechanism of Male-Killing 

Little is known about how male-killing is achieved. Studies of embryos from D. 

willistoni lines infected with S. poulsonii show that death occurs at two stages:  

1) Before gastrulation, associated with abnormal cleavage patterns; in particular, 

achromatic spindles, with other abnormalities of the mitotic process, which account for most 

embryonic deaths in male-killed lines.  

2) After gastrulation, not associated with the normal brown coloration of necrotic 

embryos; rather, the embryo blackens as a result of breakdown of internal structures and 

pycnosis of nuclei. 

Reason of Male-Killing at before gastrulation & after gastrulation 

The points of interaction between host and bacterium have been investigated in D. 

willistoni lines transfected with S. poulsonii. In Drosophila, sex is determined by the ratio of 

the X chromosomes to autosomes.In females, which are 2X:2n, the peptide Sxl is produced. 

Sxl induces female development of the soma and the germ line.In males, which are X: 2n, Sxl 

is not produced. Absence of Sxl is associated with upregulation of genes on the single X 

chromosome (dosage compensation), male somatic development, and male germ line 

development. 

Success of Wolbachia in pest management programme 

The tremendous works done in Wolbachia based mosquito management programmes 

in all around the world. A notable success was achieved in Wolbachia based pest 

management in all around the world on mainly, mosquito Culex pipiens, Aedis aegypti, 

Wuchereria bancrofti, tsetse fly (vector of African trypanosomiasis) and kissing bugs (vector 

of Chagas’ disease), Ceratitis capitata(med fly) was eliminated by releasing males harboring 

an incompatible Wolbachia infection type (Laven, 1967).  

CONCLUSION 

Research into Wolbachia is likely to undergo an explosive growth in the near future. 

There is wide spread interest in these bacteria, and tools are now available for detailed 

studies. Key questions to be investigated include the following: What are the biochemical 

mechanisms of CI, PI, and feminization? How widely distributed are Wolbachia (e.g. do they 

occur in vertebrates)? How do Wolbachia move between species? What are the evolutionary 
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trajectories of Wolbachia infections within and between species? Do Wolbachia promote 

speciation? Can Wolbachia be effectively used in biological control? Significant progress is 

now likely to be made in answering these questions, and the next decade of Wolbachia 

research therefore promises to be an exciting one. 
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An experiment was carried out to study the effect of phenophases, morpho-

physiological parameters and yield attributing traits on mungbean under different 

dates of sowing during summer seasons of 2017-18 and 2018-19 at the Research area, 

Department of Plant Physiology, Jawaharlal Nehru Krishi Vishwa Vidyalaya, Jabalpur 

(Madhya Pradesh). The experiment was laid out in a factorial randomized block design 

replicated thrice. Treatments consisted of three sowing environments viz., Feb 12
th

, Feb 

27
th

 and Mar 14
th

 and five mungbean varieties viz., PDM 139, Pusa Ratna, Pusa Vishal, 

Pusa 1431 and TJM 3. PDM139 (V1) had an earliest attainment of all the phenophases 

and registered the lowest time for reproductive period (32.00 days) as well as span of 

seed filling period (18.66 days).  PDM139 (V1) outyielded (5.78 g plant
-1

 and 787.74 Kg 

ha
-1

) others owing higher magnitudes of physiological parameters and mechanisms 

reflected in maximum yield components and subsequently yield. On the other hand D2 

(27
th

 Feb.) took comparatively more time to achieve all the phenophase as compared to 

the former as well as average highest magnitudes of these parameters. Among sowing 

dates sowing carried out on 14
th 

Mar (D3) acquired the minimum time to attain all the 

phenophases. Among interactions, V1D2 (PDM139 sown on 27
th 

Feb.) took 

comparatively more time to attain flower initiation (26.33 days) besides a short duration 

of reproductive span (31.00 days) and a comparatively low magnitudes of seed filling 

period (18.00 days). Therefore, based on above results selection of genotypes could 

bring out desired improvement in yield and its attributing characters of mungbean 

cultivars. 

Keywords: Mungbean, drought, water stress 

INTRODUCTION 
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Mung bean [Vigna radiata (L.) Wilczek] is an important warm season grain legume with 

short duration, wide adaptability, high quality of protein, nitrogen fixation capability, ability 

to prevent soil erosion, and suitable for various cropping systems. However, this crop is 

susceptible to drought stress, especially during the reproductive phase (Ranawake et al., 

2011; Sadeghipour, 2009). Yield potential of mungbean is in the range of 2.5–3.0 t/ha, 

however, the average productivity of mungbean is staggering low at 0.5 t/ha. The low 

productivity is due to abiotic and biotic constraints, poor crop management practices and non-

availability of quality seeds of improved varieties to farmers (Chauhan et al., 2010; Pratap et 

al., 2019). Climate change, food shortage, water scarcity, and population growth are some of 

the threatening challenges being faced in today’s world (Nadeem et al., 2019). Summer 

mungbean crop is subjected to water and heat stresses during late sown conditions hampering 

growth and productivity. Hence, the present investigations are undertaken to optimize the 

appropriate sowing period and variety under prevailing conditions. 

MATERIAL AND METHODS 

An experiment is carried out to evaluate the effect of various dates of sowing on morpho-

physiological parameters as well as yield and yield attributing characters in different varieties 

of summer mungbean under terminal heat and water stress conditions during summer seasons 

of 2017-18 and 2018-19 at the Research Farm, Department of Plant Physiology Jawaharlal 

Nehru Krishi Vishwa Vidyalaya Jabalpur (Madhya Pradesh) which was carried out in a 

factorial randomized block design with three replications. Treatments comprised of three 

sowing environments viz., Feb 12th, Feb 27th and Mar 14th and five mungbean varieties viz., 

PDM139, Pusa Ratna, Pusa Vishal, Pusa1431 and TJM3. 

The phenophases were recorded either at initiation or completion that stage. The seed and 

biological yield g plant-1 and kg ha-1 was recorded after threshing, cleaning and drying the 

seeds.  

RESULT AND DISCUSSION  

Phenological stages 

The present study revealed (Table no. 1) that among factor A (genotypes) PDM139 had an 

earliest attainment of all phenophases and registered the longest time for reproductive period 

(32.00 days) as well as span of seed filling period (18.66 days), whereas the Pusa1431 
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possessed the longest duration of reproductive span (36.17 days) as well as duration of seed 

filling (22.84 days). The higher duration of reproductive span and seed filling trait may be 

beneficially utilized in a breeding programme for enhancing the productivity. As earlier 

investigations showed their positive correlation with the economic productivity provided the 

grain filling rate is constantly higher (Ranjan, 2016). 

Among treatments of factor B mungbean genotypes sown on 14th Mar. acquired the minimum 

time to attain all phenophases which clearly indicated that delayed sowing is associated with 

early attainment of all phenophases resulted in forced maturity. On the other hand, sowing 

carried out on 27th Feb. resulted in attaining more time to achieve all phenophases which 

clearly indicated that the span of reproductive phase was comparatively more. In late sown 

lines the flowering was initiated 4-5 days earlier i.e. 28-38 DAS (Sharma et al., 2016). The 

days to 50 % flowering contributed maximum positive and direct effect on yield indicating 

that the trait should be given emphasis while selecting high yielding mungbean cultivars for 

irrigated conditions. It was very interesting to witness that the sowing carried out during 12th 

Feb. had the longest span of reproductive phase (36.34 days). However, it had shortest 

duration pod seed filling (19.34 days). This suggests that early sowing though initiated early 

flowering but could not prolong seed filling duration. Late sowing on 14th Mar. though had 

shortest span of reproductive phase (33.10 days) but had prolonged duration of seed filling 

(23.01 days). 

Among interactions genotype PDM139 sown on 27th Feb. took comparative more time to 

attain flower initiation (26.33 days) besides a short duration of reproductive span (31.00 

days) and a comparatively low magnitudes of seed filling period (18.00 days). On the other 

hand genotype Pusa Ratna sown during 27th Feb. had late appearance of flowers (32.33 days) 

as well as attainment of physical maturity (71.83 days). Besides, it registered a comparative 

higher span of reproductive phase (34.17 days) with comparatively higher duration of seed 

filling (21.17 days). TJM3 sown on 14th Mar. had earliest attainment of flower initiation stage 

though had the shortest duration of reproductive period (30.33 days). Pusa1431 sowing 

carried out during 14th Mar. recorded a comparatively higher duration of reproductive phase 

(35.50 days) besides higher duration of seed filling (25.50 days). 

Seed yield (g plant
-1

 and Kg ha
-1

) 
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 The present study indicated (Table no. 1) that PDM139 significantly outyielded (5.47 

g plant-1 and 730.42 Kg ha-1) other genotypes owing to higher magnitudes of most of the 

yield components. On the other hand, Pusa1431 was found to be associated with the 

minimum (4.28 g plant-1 and 532.37 Kg ha-1) seed yield. 

Among treatments of factor B, sowing carried out during 27th Feb. recorded 

significantly highest (5.64 g plant-1 and 736.07 Kg ha-1) as compared to other sowing dates. 

The different sowing dates significantly influenced growth parameters, yield attributes and 

seed yield of green gram. The higher yield was obtained in timely sowing, due to favourable 

temperature and humidity during their growth period and nodulation formation stage 

resulting in better growth. The maximum seed yield (1268 kg ha-1) was recorded under 

sowing of green gram on 15th March over sowing of green gram on 5th and 15th April (987 

and 793 kg ha-1), but it was found at par with sowing of green gram on 25th March seed yield 

(1194 kg ha-1) in the pooled analysis (Meena et al., 2017). The significant reduction in seed 

yield was recorded in late sowing date (Bankar et al., 2018). 

 In interactions, PDM139 sown on 27th Feb. recorded the significantly maximum (6.36 

g plant-1 and 826.02 Kg ha-1) seed yield, while the Pusa1431 sown on 14th Mar. recorded the 

minimum (3.57 g plant-1 and 420.64 Kg ha-1) seed yield. 

Biological yield (g plant
-1

 and Kg ha
-1

) 

 The present study indicated (Table no. 1) that among the treatments of factor A, 

genotype PDM139 significantly superseded (14.89 g plant-1 and 2281.82 Kg ha-1) others for 

biological yield. On the other hand, Pusa1431 recorded the minimum (11.12 g plant-1 and 

1973.01 Kg ha-1). Khan et al. (2016) found in fourteen mung bean genotypes maximum 

biological yield for NM92 (13111.1 kg ha-1). 

 The study pertaining to factor B indicated that sowing carried out during 27th Feb. 

possessed significantly maximum (13.71 g plant-1 and 2321.24 Kg ha-1) biological yield. On 

the other hand, sowing carried out during 14th Mar. recorded the minimum (12.24 g plant-1 

and 1921.08 Kg ha-1). The drought and temperature stresses might be the factor affecting the 

biological yield. There was a significant reduction in biological yield (20-40 %) on per plant 

basis due to heat stress in LS plants (Kaur et al., 2015). 
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 In interactions, PDM139 sown on 27th Feb. recorded the maximum (16.92 g plant-1 

and 2473.09 Kg ha-1) biological yield, whereas the minimum was noted in (10.56 g plant-1 

and 1762.11 Kg ha-1) Pusa1431 sown on 14th Mar. 

CONCLUSIONS 

The studies pertaining phenophases indicated that genotype PDM139 (V1) had an earliest 

attainment of all the phenophases and registered the lowest time for reproductive period 

(32.00 days) as well as span of seed filling period (18.66 days), whereas the V4 (Pusa1431) 

possessed the longest duration of reproductive span (36.17 days) as well as duration of seed 

filling (22.84 days) a positive trait for breeding aspects. Among sowing dates sowing carried 

out on 14th Mar (D3) acquired the minimum time to attain all the phenophases. On the other 

hand D2 (27th Feb.) took comparatively more time to achieve all the phenophase as compared 

to the former. Among interactions, V1D2 (PDM139 sown on 27th Feb.) took comparatively 

more time to attain flower initiation (26.33 days) besides a short duration of reproductive 

span (31.00 days) and a comparatively low magnitudes of seed filling period (18.00 days).  

Among varieties PDM139 (V1) outyielded (5.78 g plant-1 and 787.74 Kg ha-1) other 

owing to its contribution from morpho-physiological parameters and biological yield (16.16 g 

plant-1 and 2421.79 Kg ha-1) which in turn had resulted in highest yield. However, lowest 

yield (4.65 g plant-1 and 571.62 Kg ha-1) was noticed in Pusa 1431 (V4) due to poor 

performance of yield components which might be a result of decline in kinetics of 

physiological mechanisms and parameters. Sowing carried out on 27th Feb. (D2) recorded the 

maximum economic yield (6.12 g plant-1 and 792.33 Kg ha-1) due to higher performance of 

morpho-physiological traits. Higher temperatures have been reported to reduce the yields in 

late sown conditions (14th Mar.) due to leaf senescence and mobilization of photosynthates 

decline in sinks. Among interactions V1D2 (PDM139 sown on 27th Feb.) noted highest seed 

yield (6.79 g plant-1 and 880.10 Kg ha-1). 

Abbreviations 

V1- PDM139, V2- Pusa Ratna, V3- Pusa Vishal, V4- Pusa 1431 and V5-TJM3  

D1- First date of sowing (12th Feb), D2- Second date of sowing (27th Feb) and D3- Third 

date of sowing (14th Mar) 
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Table no. 1 Various phenophases , Seed Yield and Biological yield (Kg ha
-1

) of summer 

mungbean genotypes under staggered dates of sowing  

Factor 

A 

Days to 

Flower 

Initiatio

n 

Days to 

50% 

Flowerin

g 

Days to 

Pod 

Formatio

n 

Days to 

seed 

formatio

n 

Days to 

Physiologic

al Maturity 

Days to 

Harvest 

Maturit

y 

Seed 

Yield 

(Kg 

ha-1) 

Biologic

al Yield 

(Kg ha-1) 

V1 26.72 31.72 34.94 40.06 56.17 58.72 
730.4

2 
2281.82 

V2 31.11 36.11 39.28 44.44 64.39 67.22 
700.8

5 
2194.33 

V3 28.78 33.78 36.94 42.11 60.78 63.33 
585.4

8 
2032.59 

V4 31.39 36.39 39.56 44.72 64.67 67.56 
532.3

7 
1973.01 

V5 26.94 31.94 35.11 40.28 56.44 59.06 
625.6

8 
2076.36 

SEm± 0.216 0.219 0.22 0.216 0.352 0.008 0.161 0.18 

C.D. 

(P=0.0

5) 

0.629 0.646 0.63 0.0629 1.052 0.023 0.469 0.524 

Factor 

B 
        

D1 31.63 37.63 41.63 48.63 64.60 67.97 
659.2

7 
2092.54 
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D2 29.30 34.30 37.30 42.30 60.20 62.43 
736.0

7 
2321.24 

D3 26.03 30.33 32.53 36.03 56.67 59.13 
509.5

4 
1921.08 

SEm± 0.167 0.169 0.17 0.167 0.273 0.006 0.125 0.139 

C.D. 

(P=0.0

5) 

0.487 0.498 0.49 0.487 0.794 0.018 0.364 0.406 

Table no. 1 Treatment Combinations 

Treatment 

Combinatio

ns 

Days to 

Flower 

Initiati

on 

Days to 

50% 

Floweri

ng 

Days to 

Pod 

Formati

on 

Days to 

seed 

formati

on 

Days to 

Physiologi

cal 

Maturity 

Days 

to 

Harves

t 

Maturi

ty 

Seed 

Yield 

(Kg 

ha-1) 

Biologic

al Yield 

(Kg ha-

1) 

V1D1 29.17 35.17 39.17 46.17 60.83 63.67 
779.9

5 2252.26 

V1D2 26.33 31.33 34.33 39.33 55.00 57.33 
826.0

2 2473.09 

V1D3 24.66 28.67 31.17 34.67 52.67 55.16 
585.2

9 2120.10 

V2D1 33.67 39.67 43.67 50.67 67.67 71.83 
745.1

5 2187.17 

V2D2 32.33 37.33 40.33 45.33 64.50 66.50 
802.8

1 2398.35 
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V2D3 27.33 31.33 33.83 37.33 61.00 63.33 
554.5

8 1997.46 

V3D1 31.67 37.67 41.67 48.67 65.17 68.33 
598.3

1 2015.52 

V3D2 29.33 34.33 37.33 42.33 61.33 63.17 
677.4

0 2249.93 

V3D3 25.33 29.33 31.83 35.33 55.83 58.50 
480.7

4 1832.33 

V4D1 34.17 40.17 44.17 51.17 67.83 72.00 
528.6

3 1956.19 

V4D2 31.83 36.83 39.83 44.83 64.83 67.00 
647.8

3 2200.72 

V4D3 28.17 32.17 34.67 38.17 61.33 63.67 
420.6

4 1762.11 

V5D1 29.50 35.5 39.50 46.50 61.50 64.00 
644.2

8 2051.57 

V5D2 26.67 31.67 34.67 39.67 55.33 58.17 
726.3

1 2284.10 

V5D3 24.67 28.67 31.17 34.67 52.50 55.00 
506.4

4 1893.41 

SEm± 0.374 0.37 0.375 0.37 0.61 0.013 0.271 0.312 

C.D. 

(P=0.05) 
1.089 1.09 1.091 1.089 1.776 0.039 

0.081

3 
0.907 
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In my study, a set of 20 genotypes of Wheat (Triticum aestivum L.) were evaluated 

over two years from 2015-16 to 2016-17 to evaluate the genetic analysis of these genotypes 

for yield and its contributing characters over years and environments. These were 

evaluated in randomized complete block with 3 replications and two dates of sowing i.e. 3rd 

week of November (timely sown) and 1st week of January (very late sown). Significant 

variability was found in all the environments for all the traits. Traits viz., biological yield 

plant
-1

, yield plant
-1

, ear head length (cm), peduncle length, harvest index (%), ear weight 

and number of grains plant
-1

 was recorded high heritability coupled with high genetic 

advance in all the environments. High heritability coupled with moderate genetic advance 

were reported by days to 50% flowering, 100 grain weight (g) and plant height. The 

medium estimates of heritability with high genetic advance  was recorded by number of 

tillers plant
-1

, number of effective tillers plant
-1

 and number of ears plant
-1

, number of 

spikelets ear
-1

, number of grains plant
-1

, ear weight, ear head length, peduncle length, 

harvest index and number of dead tillers plant
-1

. The medium estimate of heritability with 

moderate genetic advance was recorded by number of spikelets ear
-1

, number of grains ear
-

1
, plant height and 100 grain weight. The high or moderate heritability is accompanied with 

high or moderate genetic advance that mean preponderance of additive gene action 

involved in the inheritance of concerned traits. Therefore, selection for grain yield plant
-1

 

can be done through above traits will be beneficial. 

Key words: genetic analysis, heritability, genetic advance, additive gene action. 
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INTRODUCTION 

Wheat is one of the most important and widely cultivated crop in the world, used 

mainly for human consumption and support nearly 35% of the world population 

(Mohammadi-joo et al., 2015) and providing 20 per cent of the total food calories. India 

produced 99.70 million tonnes wheat on an area of 29.58 m. ha. with the productivity 

3371 kg/ha. On the other hand, Madhya Pradesh is the third largest producer state of wheat 

with 15.91 million tonnes from the 5.32 million hectares area with the productivity 2993 

kg/ha (Anonymous, 2018). Wheat has great food in nutritive value with a good nutritional 

profile of 12.1% protein, 1.8% lipids, 1.8%, 2.0% reducing sugars, 6.7% pentose, 59.2% 

starch, 70% total carbohydrates and provides 314K cal/100g of food. It is also a good 

resource of minerals and vitamins viz., calcium (37 mg/100g), iron (4.1 mg/100g), 

thiamine (0.45mg/100g), riboflavin (0.13mg/100g) and nicotinic acid (5.4mg/100mg) 

(Lorenz and Kulp, 1991) as it supplied more nutrients. Wheat farming in Madhya Pradesh 

is characterized by the occurrence of high temperatures during the crop growing period. 

This is mainly due to the reality that big area of wheat (70%) is grown under rainfed 

conditions and only a little part of the growing time experiences the cool climate. Only 

high heritability does not get any desirable achievement from selection, if not sufficient 

genetic advance found to present additive gene action. The estimates of heritability in 

broad sense include part from additive as well as non-additive gene effects thus they are of 

limited importance. Though, high heritability coupled with high genetic advances as 

percentage of mean are measured significant.  

MATERIALS AND METHODS 

The experiment was carried out at Seed Breeding Farm, Department of Plant 

Breeding and Genetics, College of Agriculture Tikamgarh, Jawaharlal Nehru Krishi 

Vishwa Vidhyalaya, Jabalpur (M.P.) under irrigated timely and very late sown conditions. 

The trial area occupied was quite uniform and fertile. The experimental material 

comprised of 20 promising genotypes of wheat, procured from different Wheat 

Improvement Projects, research centers of India. Experiment was grown in a Randomized 

Complete Block Design with three replications. Each plot consists of three rows of 2.5 m 

length and 22.5 cm apart under irrigated normal sown and very late sown conditions 

during both experimental years. These observations viz., Days to 50% flowering, Days to 
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maturity, Plant height  (cm), No. of tillers plant-1, No. of effective tillers plant-1 , No. of 

dead tillers plant-1, No. of spikelet’s ear-1, No. of ears plant-1, No. of grains ear-1, No. of 

grains plant-1, Ear head length (cm), Ear weight (g), Peduncle length (cm), 100 grain 

weight (g), Biological yield plant-1 (g), Yield  plant-1 (g), Harvest index (%) was recorded 

on 5 randomly selected plant from each plot.  

 

The genetic parameters heritability and genetic advance were computed according 

to the method suggested by Johnson et. al.,1955.  

RESULT AND DISCUSSION 

Heritability (broad sense) is a calculation of proportion of phenotypic variation 

contributed to the genotypic variation for a given trait. This is the good index of 

transmission of characters from parent to their offspring.  

Seeing as the heritability values are influenced by environment, consequently the 

utility of genetic material and also other factors will be restricted. Only high heritability 

does not get any desirable achievement from selection, if not sufficient genetic advance 

found to present additive gene action. The estimates of heritability in broad sense include 

part from additive as well as non-additive gene effects thus they are of limited importance. 

Though, high heritability coupled with high genetic advances as percentage of mean are 

measured significant.  

Heritability and genetic advance (expressed as percentage of mean): 

Heritability and genetic advance are offered according to their sowing 

environments in both the years (2015 & 2016). E1 and E3 environments representing the 

timely sown condition for the first (2015) and second (2016) experimental year, whereas 

E2 and E4 representing the very late sown conditions of both the years (2015 & 2016, 

respectively) in the table 1,2. 

High heritability coupled with high genetic advance (as percentage of mean) was 

recorded under both timely sown condition (E1 & E3) for biological yield plant-1 and yield 

plant-1. Whereas, high value of heritability with high genetic advance for ear head length 

(cm), peduncle length, harvest index (%) in E1 and ear weight in E3 only. Under both late 

sown condition (E2 & E4) high heritability coupled with high genetic advance was 
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recorded for the traits viz., biological yield plant-1 and yield plant-1 while number of grains 

plant-1 in E4 only. High heritability coupled with moderate genetic advance were exposed 

by days to 50% flowering and 100 grain weight (g) in both the timely environments (E1 & 

E3), whereas plant height in E1 only. While under vary late sown condition plant height 

and 100 grain weight recorded in E2 only.  

The medium estimates of heritability with high genetic advance  was recorded by 

number of tillers plant-1, number of effective tillers plant-1 and number of ears plant-1 

under E1 & E3, number of spikelets ear-1, number of grains plant-1 and ear weight in E1, 

ear head length and peduncle length in E3 only, while traits viz., number of tillers plant-1, 

number of effective tillers plant-1, number of ears plant-1 and harvest index in E2 & E4, 

number of  

 

grains plant-1, ear head length in E2 & number of dead tillers plant-1 and peduncle 

length in E4 only. 

The medium estimate of heritability with moderate genetic advance was recorded 

by number of spikelets ear-1 (E3), number of grains ear-1 (E3/E4), plant height (E4) and 

100 grain weight (E4). High / moderate heritability coupled with high / moderate genetic 

advance was indicative of the presence of additive gene effects and the selection for such 

traits will be rewarding for further varietal improvement. 

Similar result were recorded by Ullah et al., (2011) for plant height, days to 50% 

flowering and spikelets spike-1, Kumar et al., (2014) for plant height, 1000 seed weight 

and harvest index, Avinashe (2015) for number of ears per plant, biological yield per 

plant, grain yield per plant, harvest index, number of productive tillers per plant, ear 

weight, 1000-grain weight & high heritability with moderate genetic advance for days to 

50% heading, number of spikelets ear-1, number of grains ear-1, 1000 grain weight, ear 

length, number of grains ear-1. 

Conclusion:  

The conclusion were found that the traits viz., biological yield plant-1, yield plant-1, 

ear head length (cm), peduncle length, harvest index (%), ear weight, number of grains 

plant-1, days to 50% flowering, 100 grain weight (g), plant height, number of tillers plant-1, 

number of effective tillers plant-1, number of ears plant-1, number of spikelets ear-1, 
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number of dead tillers plant-1, number of grains ear-1 was governed by additive gene action 

in different environments. Thus the above characters were given due importance. 
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                      Table 1: Pooled parameters of heritability and genetic advance for yield and its component traits in wheat genotypes for over both  

                                     experimental year.  

S.No. TRAITS MEAN 
RANGE h² (Broad 

Sense)% 

Gen. Adv as % of 

Mean 1% MINIMUM MAXIMUM 

1 Days to 50% flowering 66.569 61.346 71.983 77.55 9.797 

2 Days to maturity 107.892 101.871 114.709 57.83 5.376 

3 Plant height  (cm) 91.232 79.981 97.883 41.11 6.717 

4 No’s of Tillers plant-1 8.304 6.487 10.319 41.13 13.884 

5 No’s of Effective tillers plant-1 7.094 5.320 9.216 39.40 15.710 

6 No’s of dead tillers plant-1 1.209 1.022 1.395 8.22 3.788 

7 No’s of Spikelets ear-1 17.167 15.283 18.627 16.59 3.511 

8 No’s of Ears plant-1 7.094 5.320 9.216 39.40 15.710 

9 No’s of Grains ear-1 43.030 35.867 49.061 25.10 6.918 

10 No’s of Grains plant-1 337.523 252.073 410.601 30.82 13.915 

11 Ear head length (cm) 8.326 7.046 9.512 28.55 8.559 

12 Ear weight (g) 2.444 2.121 2.828 13.47 4.915 

13 Peduncle length(cm) 17.303 15.638 18.931 8.97 2.857 

14 100 grain weight (g) 4.372 3.842 4.801 62.45 10.131 

15 B. yield plant-1  (g) 32.824 28.624 38.887 47.55 12.909 

16 Yield  plant-1  (g) 13.426 10.758 17.281  50.64 21.544 

17 Harvest index (%) 40.426 35.960 46.514 22.50 6.394 
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Table 2: Estimate of heritability and genetic advance under all the conditions.  

Traits 

 

TIMELY SOWN 

 

VERY LATE SOWN

E1 E3 E2 

h
2
 GA h

2
 GA h

2
 GA h2 

Days to 50% flowering H M H M H L H 

Days to maturity H L H L H L H 

Plant height  (cm) H M M L H M M 

No. of tillers plant-1 M H M H M H M 

No. of effective tillers plant-1 M H M H M H M 

No. of dead tillers plant-1 L H L H L M M 

No. of spikelets ear-1 M H M M L L M 

No. of ears plant-1 M H M H M H M 

No. of grains ear-1 L M L M M M M 

No. of grains plant-1 M H L H M H H 

Ear head length (cm) H H M H M H L 

Ear weight( g) M H H H L M L 

Peduncle length(cm) H H M H L M M 

100 grain weight (g) H M H M H M M 

Biological yield plant-1  (g) H H H H H H H 

Yield  plant-1  (g) H H H H H H H 

Harvest index (%) H H L L M H M 

H- High  M- Medium L - Low 
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Sesame seeds are used in the preparation of a number of food products. In north 

India, the black sesame seeds are used in preparation of Sani-Jaggery based crushed 

sesame. Sani is the product prepared by mixing the jaggery with raw or roasted sesame 

seeds and partially crushing in equipment called ghani.In this study an attempt was 

made to standardize the method for preparation of sani and enrich its quality by 

addition of different levels of dryfruitscashewnuts and Almonds, date, Fig, Coconut 

shreds) and Honey and also assessed organolepticand storage stability. The 

standardized saniwas organoleptically evaluated using a sensorial affective hedonic 

scale.The results indicates that Sani samples prepared from raw sesame with 60% 

Jaggery and mixed with different level of dry fruits and packaged in PET (Polyethylene 

Terephthalate) container and stored at room temperature got good mean score up to 25 

days storage except honey based samples which was spoiled after 10 days storage.It was 

revealed that among all the sani treatments, Sani prepared with 10% addition of 

Cashewnuts and Almonds (1:1)got highest mean sensory score for overall acceptability 

up to 25 days storage. There was a considerable growth in the microbial population 

during storage of sani samples but recorded below the satisfactory level up to 25 days of 

storage. E. coli and Salmonella was not detected in any of the samples during entire 

storage period.  

Keywords: Sani, Sesame,Polyethylene Terephthalate, Storability, Microbial load 

Introduction 

Sesame (Sesamumindicum L.) is one of the worlds important and oldest oilseed crop 

known to man that plays an important role in human nutrition. Sesame seeds are good source 

of proteins, complex carbohydrates and some minerals. The chemical composition of sesame 
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shows that the seed is an important source of oil (44-58%), protein (18-25%), carbohydrate 

(~13.5%) and ash (~5%). Sesame seed is of approximately 50 percent oil (out of which 35% 

is monounsaturated fatty acids and 44% polyunsaturated fatty acids) and 45 percent meal (out 

of which 20% is protein) (Ghandi,2009; Hansen, 2011). It is source of nutritional and helpful 

biologically active components, such as phytochemicals (Kanuet al., 2007). Presence of 

isoflovones and sesamin plays a role in human health.   

India is the second highest producer of sesame seeds after Myanmar with an annual 

production of 751000 MT, followed by China and Tanzania during year 2017(Anon., 2020). 

Gujarat contributes 30% of total production followed by West Bengal (17.8%), Rajasthan 

(17.6%), Tamil Nadu (7.6%) Andhra Pradesh (5.4%) and Madhya Pradesh (5.2%) 

(APEDA,2018). 

Sesame seeds are used in the preparation of a number of food products. In the Far-

East, sesame seeds are roasted (180-200 °C) and their oil is extracted and sold as roasted 

sesame oil. Sesame oil is used as a salad or cooking oil, in shortenings, margarine and to 

marinate meat and vegetables.  The seed is also consumed throughout the world in 

condiments and as an essential constituent in different recipes. It is used to add texture and 

flavor to bread, biscuit, cracks and salad dressing. 

In Gujarat sesame seeds are used in preparation of till chikki and particularly the black 

sesame seeds are used in preparation of Sani. Sani is the product prepared by mixing the 

jaggery with raw or roasted sesame seeds and partially crushing in equipment called ghani 

until the oozing of oil from sesame seeds. Sometimes sani is enriched by using date, fig, 

cashew nut, almond, gums, coconut and many other valuable ingredients. Sani is especially 

prepared and consumed in winter to keep the body warm and aiding blood circulation. But, 

no scientific and standard method is available for the preparation of sani. Therefore, this 

study was proposed to standardize the method for preparation of sani and to evaluate it’s 

organoleptic. 

Materials and methods 

Initially Sani – Jaggery based crushed sesame was developed according to the 

experimental details shown in Fig. 1. Earlier, it was decided to add oil and oil with water but 

during the experimentation, it was found that oil separated out during the crushing process 

was sufficient to prepare the sani. So there was no need to add extra oil. Hence, it was 
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decided to discard the treatment of addition of oil and oil with water. The sani prepared using 

honey was found to be sour after 3-4 days of its preparation. The samples added with honey 

got the good sensory score, but its shelf life was shorter. Keeping all these facts in view, the 

experiment was divided in to two parts viz., sub-experiment-I and sub-experiment-II as per 

flow charts given in figure no. 2 and 3, respectively. All the samples of both experiments 

(Sub Exp-I &Exp-II) were kept for 1 month of storage and analyzed in terms of arithmetic 

mean of their sensory attributes such as taste, flavor, color, texture, appearance and overall 

acceptability at 5 days interval by 9-points Hedonic scale standard method as suggested by 

Ranganna (1979). Mean sensory score of different attributes table is presented here under. 

The panelists from different ages including students and faculties were given the coded 

samples of sani and allowed to judge the samples for different sensory attributes based on 

their degree of preference. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Experimental process flow chart for the preparation of sani 

Mixing (Grated Jaggery/Honey/Mixture of Jaggery and Honey) 

Black Sesame seed  
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Experimental Details Sub-experiment I : 

 The sub experiment I was carried out as per details and flow chart given below.  

Materials :Black sesame seed and Jaggery 

 Independent parameters: 

Type of sesame (A): (A1= Roasted and A2= Raw) 

Level of Jaggery (B): (B1=40 %, B2=50 % and B3=60 %) 

 Response parameters: 

Organoleptic properties:   i. Taste iv. Texture 

 ii. Flavor v. Appearance  

 iii. Color vi. Overall acceptability 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 Sub experiment-I process flow chart 

Black sesame 

Cleaning 

Crushing of sesame in Ghani 

Addition of water and crushing (Oil oozing will be observed) 

Addition of jaggery 

Homogeneous paste  

Packaging   

Storage  
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Results and Discussion of Sub-experiment-I 

Effect of sub-experiment-I treatments on organoleptic properties viz., taste, 

flavor, texture, Color, Appearance and Overall acceptability were studied and their 

results are summerized below.  

 

 

Table 1: Mean score for Taste of different samples at 5 days interval of storage 

(Mean ± SD, n=10) 

Treatment

s 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 

A1B1 
6.50 ± 

0.97 

6.40 ± 

0.52 

5.80 ± 

1.03 

4.80 ± 

0.42 

Discarded 

A1B2 
6.90 ± 

0.94 

5.80 ± 

0.63 

5.70 ± 

0.67 

5.30 ± 

0.48 

A1B3 
7.00 ± 

0.88 

6.20 ± 

0.63 

5.90 ± 

0.32 

4.80 ± 

0.63 

A2B1 
6.90 ± 

0.99 

5.80 ± 

0.42 

5.80 ± 

0.79 

5.00 ± 

0.47 

A2B2 
7.10 ± 

0.99 

6.20 ± 

0.79 

5.60 ± 

0.70 

5.10 ± 

0.32 

4.40 ± 

0.97 

3.80 ± 

0.82 

A2B3 
7.40 ± 

0.70 

6.00 ± 

0.47 

5.90 ± 

0.57 

4.90 ± 

0.57 

4.40 ± 

0.84 

4.20 ± 

0.72 

 From the Table 1, it can be seen that the sensory mean score for the taste of 

different samples was decreased with an increase in storage period. On the first day, the 

highest mean score for the taste was reported for the sample A2B3 (7.40±0.70) followed 

by A2B2 (7.10 ± 0.99). It was also noted that after 15 days of storage  treatmets A1B1, 
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A1B2, A1B3 and A2B1 were spoiled hence this four treatments are discarded. A2B3 

treatment got highest taste mean score (4.20 ± 0.72) followed by treatment A2B2 with 

taste mean score(3.80 ± 0.82) after 25 days storage. 

 

 

 

 

Table 2: Mean score for flavor of different samples at 5 days interval of storage 

(Mean ± SD, n=10) 

Treatment

s 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 

A1B1 
6.70 ± 

0.67 

5.90 ± 

0.57 

5.60 ± 

0.52 

4.90 ± 

0.57 

Discarded 

A1B2 
6.50 ± 

0.71 

6.30 ± 

0.48 

5.90 ± 

0.88 

5.00 ± 

0.47 

A1B3 
7.10 ± 

0.88 

6.10 ± 

0.57 

5.70 ± 

0.48 

5.00 ± 

0.00 

A2B1 
6.60 ± 

0.70 

5.90 ± 

0.32 

5.80 ± 

0.42 

5.10 ± 

0.32 

A2B2 
7.00 ± 

1.05 

6.10 ± 

0.74 

5.60 ± 

0.84 

5.00 ± 

0.47 

4.50 ± 

0.85 

4.00 ± 

0.52 

A2B3 
7.40 ± 

0.52 

6.10 ± 

0.32 

5.70 ± 

0.67 

5.10 ± 

0.32 

4.50 ± 

0.71 

3.70 ± 

0.48 

From the Table 2 it can be seen that as the storage period increases, the sensory 

mean score for the flavour decreases. On the first day, treatment A2B3 had highest 
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mean score (7.46) followed by treatment A2B2 (7.40 ± 0.52). But after 25 days of 

storage, remainig both treatments had decreased sensory mean score for the flavour, 

treatment A2B2 and A2B3 had sensory mean score of 4.00 ± 0.52 and 3.70 ± 0.48 

respectively. 

 

 

 

 

 

Table 3: Mean score for Texture of different samples at 5 days interval of storage 

(Mean ± SD, n=10) 

Treatment

s 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 

A1B1 
6.20 ± 

0.74 

5.90 ± 

0.42 

5.90 ± 

1.14 

5.90 ± 

0.42 

Discarded 

A1B2 
6.80 ± 

0.79 

6.00 ± 

0.32 

5.70 ± 

0.70 

5.70 ± 

0.32 

A1B3 
7.40 ± 

0.52 

5.70 ± 

0.48 

5.60 ± 

0.52 

5.60 ± 

0.32 

A2B1 
6.10 ± 

0.94 

5.70 ± 

0.48 

5.70 ± 

0.67 

5.70 ± 

0.32 

A2B2 
7.30 ± 

0.52 

6.10 ± 

0.47 

5.70 ± 

0.84 

5.70 ± 

0.74 

4.60 ± 

0.85 

3.70 ± 

0.48 

A2B3 
7.40 ± 

0.84 

6.30 ± 

0.32 

5.80 ± 

0.63 

5.80 ± 

0.67 

4.50 ± 

1.08 

3.90 ± 

0.48 
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From the Table 3, it can be seen that as the storage periods increased, the sani 

had poor texture. As the time passed, sensory mean score of the texture decreased. The 

product slightly got dried-up due to evaporation of moisture which also resulted in decrease 

in texture mean score. The sani found harder with the increase in storage period. On the 

very first day, the treatment A1B3 and A2B3 found highest sensory mean score (7.40) 

followed by the treatment A2B2 (7.30 ± 0.52). Hardness in the form of texture 

increased as the storage life increased. At the end of the 25 days treatment A2B3 had 

mean score of 3.90 ± 0.48 for the texture followed by 3.70 ± 0.48 (A2B2). 

 

 

Table 4: Mean score for appearance of different samples at 5 days interval of    

storage (Mean ± SD, n=10) 

Treatment

s 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 

A1B1 
6.60 ± 

0.84 

6.00 ± 

0.67 

5.70 ± 

0.82 

5.00 ± 

0.47 

Discarded 

A1B2 
6.70 ± 

0.82 

5.70 ± 

0.48 

5.60 ± 

0.52 

5.20 ± 

0.82 

A1B3 
7.00 ± 

0.67 

5.90 ± 

0.57 

6.10 ± 

0.57 

5.10 ± 

0.32 

A2B1 
6.60 ± 

0.70 

5.80 ± 

0.42 

6.00 ± 

0.67 

4.90 ± 

0.57 

A2B2 
7.20 ± 

0.63 

6.00 ± 

0.47 

5.90 ± 

0.74 

4.90 ± 

0.57 

4.50 ± 

0.97 

3.60 ± 

0.67 

A2B3 
7.10 ± 

0.99 

5.90 ± 

0.57 

5.90 ± 

0.74 

4.80 ± 

0.42 

4.40 ± 

0.84 

4.10 ± 

0.48 
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 From Table 4, it can be seen that the mean score for the appearance decreased as 

the storage period increased. At the first day, the treatment A2B3 had the h ighest 

meanscore of 7.20 ± 0.63 followed by A2B3 (7.10 ± 0.99) and A1B3 (7.00 ± 0.67). At 

the end of the Day-25, the sensory mean score for the appearance decreased in 

comparison to Day 25. The (4.10 ± 0.48)mean score was noted for the treatment of 

A2B3followed by treatment A2B2 (3.60 ± 0.67). 

 

 

 

 

Table 5: Mean score for color of different samples at 5 days interval of storage 

(Mean ± SD, n=10) 

Treatment

s 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 

A1B1 
6.90 ± 

0.67 

6.20 ± 

0.67 

6.10 ± 

0.63 

4.70 ± 

0.32 

Discarded 

A1B2 
7.10 ± 

0.88 

6.50 ± 

0.47 

5.80 ± 

0.92 

4.80 ± 

0.47 

A1B3 
7.20 ± 

0.82 

6.30 ± 

0.42 

5.90 ± 

0.42 

4.90 ± 

0.32 

A2B1 
6.80 ± 

1.03 

6.20 ± 

0.63 

6.20 ± 

0.67 

5.00 ± 

0.47 

A2B2 
7.30 ± 

1.43 

5.90 ± 

0.57 

5.60 ± 

0.71 

4.90 ± 

0.42 

4.60 ± 

0.85 

3.60 ± 

0.70 

A2B3 7.00 ± 6.10 ± 6.20 ± 5.30 ± 4.50 ± 3.80 ± 
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0.74 0.74 0.63 0.48 0.85 0.53 

 Table 5 represents the mean sensory mean score for the color of different sani 

samples. From the data, it can be seen that highest mean score for color was noted for  

the treatment A2B2 (7.30 ± 1.43) followed by A1B3 (7.20 ± 0.82). But as the storage 

period increased, mean score for the color decreased and at the end of the Day-25, 

treatment A2B3 had highest mean score for the color (3.80 ± 0.53) followed by A2B2 

(3.60 ± 0.70). 

 

 

 

 

 

Table 6: Mean score for overall acceptability of different samples at 5 days interval 

ofstorage (Mean ± SD, n=10) 

Treatment

s 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 

A1B1 
6.70 ± 

0.67 

5.90 ± 

0.57 

5.80 ± 

0.79 

5.10 ± 

0.57 

Discarded 

A1B2 
6.80 ± 

1.03 

6.10 ± 

0.32 

6.00 ± 

0.67 

5.00 ± 

0.00 

A1B3 
6.70 ± 

1.06 

5.60 ± 

0.52 

5.50 ± 

0.85 

5.10 ± 

0.32 

A2B1 
6.60 ± 

0.70 

6.30 ± 

0.48 

5.80 ± 

0.42 

5.00 ± 

0.00 

A2B2 6.90 ± 5.80 ± 5.70 ± 5.20 ± 4.60 ± 3.70 ± 
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1.37 0.63 0.67 0.63 0.97 0.63 

A2B3 
7.10 ± 

0.57 

6.10 ± 

0.57 

6.00 ± 

0.94 

4.90 ± 

0.57 

4.30 ± 

0.95 

3.80 ± 

0.48 

 Table 6 represents the overall acceptability of the different treatments. It can be 

seen that the mean score for the overall acceptability decreased as the storage period 

increased. At the first day, the treatment A2B3 had the highest mean score of 7.10 ± 

0.57followed by A2B2 (6.90 ± 1.37) and A1B2 (6.80 ± 1.03). At the end of the Day-25, 

the sensory mean score for the overall acceptability decreased in comparison to Day 1. 

The highestmean score was rated for the treatment of A2B3 (3.80 ± 0.48) followed by 

A2B2. 

Conclusion of Sub Experiment-I: 

Sani samples were prepared according process flow chart shown in Fig. 2 and 

packaged in PET (Polyethylene Terephthalate) container and stored at room temperature. 

During storage it was found that the mean sensory score of all treatments were decreased, but 

remained well within acceptable limits during 15 days storage period. After the 15 days 

storage the treatment A1B1, A1B2, A1B3 and A2B1 were spoiled therefore after 15 days 

storage period, these four treatments were discarded. The mean sensory score of treatments 

A2B2 and A2B3 reported within acceptable limits up to 25 days storage period.  

Among these two treatments, treatment A2B3 (raw sesame with 60% Jaggery) had 

the highest mean score of 7.10 ± 0.57 for overall acceptability. Treatment A2B3 also got 

good sensory mean score up to 25 days storage. Keeping above fact in view, it is revealed 

that the raw sesame with 60% Jaggery is best combination for sani making process.  

Further the Sub experiment-II was carried out to developed Sani as per treatment 

A2B3 (raw sesame with 60% Jaggery) of sub experiment-I with addition of dry fruits at 

different levels according to the experimental details and flow chart given below. 

8.2 Experiment Details of Sub-experiment II: 

Raw materials: Black raw Sesame with 60% jaggery 

Total number of treatments: 15 (5X3) 

Level of Dry fruits addition: 
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Cashewnuts and 

Almonds (1:1) 

: CA-5= 5% Date : D-5= 5% Fig : F-5= 5% 

: CA-10= 10%  : D-10= 10%  : F-10= 10% 

: CA-15= 15%  : D-15= 15%  : F-15= 15% 

      

Coconut shreds : C-5= 5% Honey  : H-3=30 %   

 : C-10= 10%  : H-4=40 %    

 : C-15= 15%  : H-5=50 %    

Responce parameter :  

Organoleptic properties:   i. Taste iv. Texture 

 ii. Flavor v. Appearance  

 iii. Color vi. Overall acceptability 
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Fig. 3 Sub experiment-II process flow chart 

Results and Discussion of Sub-experimet-II 

Effect of sub-experiment-II treatments on organoleptic properties viz., taste, 

flavor, texture, Color, Appearance and Overall acceptability were studied and their 

results are summerized below.  

Black sesame 

Cleaning 

Crushing of sesame in Ghani 

Addition of water and crushing (Oil oozing was observed) 

Addition of Honey 

Homogeneous paste  

Addition of 60 % jaggery 

Addition of 

Date (5, 10 and 

15%) 

Addition of 

Fig (5,10 and 

15%) 

 

Addition of 
mixture (1:1) of 
Cashewnut and 
Almond (5,10 

and 15%) 

Blending of 
coconut shreds 

with sesame seeds 
(5, 10,15%) 

Addition of Honey 

(30, 40 and 50%) 

 

Homogeneous paste  

Packaging in PET Box 

Storage at Room Temperature 
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Table 7: Taste mean score of different sani treatments at 5 days intervals of storage 

(Mean ± SD, n=10) 

Treatments 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 

C-5 
7.10 ± 

0.57 

7.00 ± 

0.82 

6.80 ± 

0.78 

5.40 ± 

0.93 

4.90 ± 

0.66 

4.20 ± 

0.92 

C-10 
6.50 ± 

0.85 

6.10 ± 

0.74 

6.30 ± 

0.85 

5.10 ± 

0.71 

5.10 ± 

0.60 

4.40 ± 

0.80 

C-15 
6.50 ± 

0.53 

6.60 ± 

0.84 

6.10 ± 

0.88 

5.10 ± 

0.57 

5.00 ± 

0.37 

4.20 ± 

0.62 

CA-5 
7.50 ± 

0.71 

7.50 ± 

0.97 

7.50 ± 

0.78 

6.70 ± 

0.75 

6.40 ± 

0.44 

4.60 ± 

1.01 

CA-10 
8.00 ± 

0.47 

7.60 ± 

0.84 

7.10 ± 

0.51 

6.90 ± 

0.49 

6.10 ± 

0.79 

4.70 ± 

1.63 

CA-15 
7.30 ± 

0.67 

7.50 ± 

0.85 

7.30 ± 

0.68 

6.60 ± 

0.66 

6.10 ± 

0.95 

4.20 ± 

0.83 

F-5 
6.10 ± 

0.74 

6.20 ± 

0.92 

5.80 ± 

0.56 

5.10 ± 

0.65 

4.60 ± 

0.30 

3.90 ± 

0.66 

F-10 
6.00 ± 

0.08 

5.90 ± 

0.57 

5.60 ± 

0.93 

4.60 ± 

0.67 

4.60 ± 

0.29 

3.50 ± 

1.09 

F-15 
5.80 ± 

0.42 

6.00 ± 

0.82 

6.00 ± 

1.10 

4.80 ± 

0.58 

4.40 ± 

0.36 

4.20 ± 

0.49 

D-5 
6.30 ± 6.30 ± 5.50 ± 4.60 ± 4.10 ± 4.10 ± 
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0.95 0.82 0.95 0.35 0.65 0.61 

D-10 
6.10 ± 

0.57 

5.90 ± 

0.74 

5.40 ± 

1.20 

4.70 ± 

0.30 

4.00 ± 

0.61 

3.80 ± 

0.62 

D-15 
6.20 ± 

0.92 

5.60 ± 

0.70 

5.40 ± 

0.82 

4.70 ± 

0.48 

3.80 ± 

0.48 

3.20 ± 

0.38 

H-30 
6.20 ± 

0.42 

5.90 ± 

1.08 

Discarded H-40 
7.40 ± 

0.70 

6.50 ± 

0.67 

H-50 
6.80 ± 

0.63 

6.80 ± 

1.12 

Effect of different treatments on Taste of sani sample at 5 days’ intervals of storage is 

reported in the Table 7. From the data it can be seen that the mean sensory mean score for the 

taste of different samples was decreased with an increase in storage period. On the first day, 

the highest mean score for the taste was reported for the sample CA-10 (8.00 ± 0.47) 

followed by CA-5 (7.50 ± 0.71). From the data, it can also be seen that fresh honey based 

samples got good sensory mean score but after 10 days of storage, they started to become 

sour so they were discarded after 10 days of storage. After 25 days of storage, the highest 

taste mean score (4.70 ± 1.01) was observed for the treatment CA-5 and CA-10 while the 

lowest taste mean score (3.20 ± 0.38) was recorded by the treatment D-15. 

Table 8: Flavor mean score of different sani treatments at 5 days intervals of storage 

(Mean ± SD, n=10) 

Treatments 
Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 

C-5 
6.80 ± 

0.92 

6.70 ± 

0.67 

6.70 ± 

0.64 

5.60 ± 

0.81 

4.90 ± 

0.34 

4.00 ± 

0.89 

C-10 6.90 ± 6.90 ± 6.20 ± 5.10 ± 4.90 ± 4.10 ± 
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0.57 0.74 0.62 0.29 0.46 0.62 

C-15 
6.60 ± 

0.97 

6.60 ± 

0.70 

6.00 ± 

0.68 

5.10 ± 

0.45 

5.20 ± 

0.59 

3.90 ± 

0.41 

CA-5 
7.00 ± 

0.94 

6.60 ± 

1.17 

6.80 ± 

0.58 

6.60 ± 

0.48 

6.30 ± 

0.68 

4.20 ± 

0.76 

CA-10 
7.70 ± 

0.48 

7.10 ± 

0.99 

6.80 ± 

1.16 

6.50 ± 

1.07 

6.60 ± 

0.43 

4.40 ± 

0.57 

CA-15 
7.20 ± 

0.42 

7.40 ± 

1.07 

7.30 ± 

0.56 

6.60 ± 

0.66 

6.80 ± 

0.90 

4.30 ± 

1.79 

F-5 
6.10 ± 

0.57 

5.70 ± 

0.48 

5.60 ± 

0.86 

5.20 ± 

0.62 

4.70 ± 

0.43 

4.10 ± 

0.94 

F-10 
6.70 ± 

0.67 

6.20 ± 

0.79 

5.70 ± 

0.40 

4.40 ± 

0.39 

4.40 ± 

0.27 

3.80 ± 

0.61 

F-15 
6.30 ± 

0.82 

6.40 ± 

0.97 

5.90 ± 

1.23 

5.20 ± 

0.37 

4.80 ± 

0.53 

4.30 ± 

0.61 

D-5 
5.00 ± 

0.00 

5.10 ± 

0.57 

5.50 ± 

1.54 

4.60 ± 

0.22 

3.90 ± 

0.60 

3.90 ± 

0.59 

D-10 
6.60 ± 

0.52 

6.70 ± 

0.67 

5.40 ± 

1.20 

4.50 ± 

0.25 

4.10 ± 

0.34 

3.70 ± 

0.54 

D-15 
5.80 ± 

0.42 

5.90 ± 

0.74 

5.70 ± 

0.85 

4.90 ± 

0.49 

3.50 ± 

0.45 

3.30 ± 

0.46 

H-30 
6.20 ± 

0.63 

6.20 ± 

1.27 

Discarded H-40 
6.30 ± 

0.95 

6.20 ± 

0.72 

H-50 
7.50 ± 

0.71 

6.30 ± 

0.81 

Table 8 represents the Flavor mean score of different sani treatments at 5 days’ 

intervals of storage.it can be observed from the Table 8, that the mean sensory score for the 

flavor of different samples was decreased with an increase in storage period. On the first day, 

the highest mean score for the flavor was found for the sample CA-10 (7.70 ± 0.48) followed 

by CA-5 (7.00 ± 0.94).  At the end of 25 days of storage, the highest flavor mean score (4.40 
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± 0.57) was observed for the treatment CA-10 while the lowest taste mean score (3.30 ± 

0.46) was reported by the treatment D-15. 

Table 9: Texture mean score of different sani treatments at 5 days intervals of storage 

(Mean ± SD, n=10) 

Treatments 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 

C-5 
6.60 ± 

0.52 

6.90 ± 

0.63 

6.20 ± 

0.40 

6.20 ± 

0.49 

5.30 ± 

0.41 

3.10 ± 

0.69 

C-10 
6.40 ± 

0.84 

6.70 ± 

0.67 

6.00 ± 

0.23 

6.00 ± 

0.50 

4.80 ± 

0.81 

3.30 ± 

0.57 

C-15 
6.90 ± 

0.82 

7.30 ± 

0.95 

6.80 ± 

0.84 

6.80 ± 

0.40 

4.90 ± 

0.37 

4.10 ± 

0.61 

CA-5 
7.40 ± 

0.95 

7.10 ± 

0.99 

7.00 ± 

0.69 

7.00 ± 

0.39 

6.50 ± 

0.86 

4.20 ± 

1.55 

CA-10 
7.40 ± 

0.52 

7.30 ± 

1.25 

6.90 ± 

0.72 

6.90 ± 

0.45 

5.80 ± 

0.78 

3.90 ± 

0.88 

CA-15 
7.10 ± 

0.79 

6.90 ± 

0.99 

7.00 ± 

0.45 

7.00 ± 

0.88 

6.40 ± 

0.77 

3.40 ± 

0.74 

F-5 
6.00 ± 

0.79 

6.50 ± 

0.97 

5.60 ± 

0.51 

5.60 ± 

0.33 

4.50 ± 

0.54 

3.70 ± 

0.74 

F-10 
6.00 ± 

0.00 

5.90 ± 

0.79 

6.00 ± 

0.36 

6.00 ± 

0.45 

4.50 ± 

0.53 

3.70 ± 

0.81 

F-15 
6.70 ± 

1.03 

6.70 ± 

0.97 

5.60 ± 

0.67 

5.60 ± 

0.47 

5.00 ± 

0.71 

3.00 ± 

0.73 
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D-5 
7.20 ± 

0.99 

7.40 ± 

1.17 

5.60 ± 

1.02 

5.60 ± 

0.30 

3.90 ± 

0.41 

3.80 ± 

0.60 

D-10 
6.30 ± 

0.82 

5.80 ± 

0.63 

5.30 ± 

1.14 

5.30 ± 

0.33 

4.00 ± 

0.50 

3.40 ± 

0.41 

D-15 
6.50 ± 

0.79 

6.70 ± 

0.82 

5.40 ± 

0.56 

5.40 ± 

0.44 

3.80 ± 

0.40 

3.40 ± 

0.62 

H-30 
7.00 ± 

1.03 

5.50 ± 

1.03 

Discarded H-40 
6.80 ± 

0.82 

6.50 ± 

0.63 

H-50 
6.60 ± 

0.53 

6.30 ± 

0.65 

The influence of different treatments on Texture of sanisample during storage is 

shown in Table 9. From the data it was noted as the time passes, sensory mean score of the 

texture decreases. The sani found harder with the increase in storage period. At the first day, 

the cashewnuts and Almonds added Sani sample got highest mean score. The treatment CA-5 

and CA-10 had the highest mean score of 7.40 ± 0.95followed by D-10 (7.20 ± 0.99). At the 

end of the 25 day, the sensory mean score for the texture decreased in comparison to 1st Day 

and the highest mean score was rated for the treatment CA-5 (4.20 ± 1.55) followed by C-15 

(4.10 ± 0.61). 

Table 10 represents the color mean score of different sani treatments at 5 days’ 

intervals of storage. It can be seen that the mean score for the color decreased as the storage 

period increased. At the first day, the treatment CA-5 had the highest mean score of 8.00 ± 

0.67followed by CA-15 (7.30 ± 0.42). At the end of the 25 days, the sensory mean score for 

the color decreased in comparison to 1st day and the highest mean score was rated for the 

treatment CA-10 (4.10 ± 0.13) followed by CA-15 (4.00 ± 1.07). 

Table 10: Color mean score of different sani treatments at 5 days intervals of storage 

(Mean ± SD, n=10) 
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Treatments 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 

C-5 
6.70 ± 

0.71 

6.80 ± 

0.42 

5.80 ± 

0.97 

4.70 ± 

1.06 

4.30 ± 

0.97 

3.60 ± 

0.61 

C-10 
5.70 ± 

0.84 

5.70 ± 

0.95 

5.30 ± 

0.92 

4.80 ± 

0.96 

4.30 ± 

1.12 

3.60 ± 

0.79 

C-15 
6.90 ± 

0.74 

6.70 ± 

1.06 

6.20 ± 

0.96 

4.40 ± 

0.66 

4.70 ± 

0.41 

3.90 ± 

0.69 

CA-5 
8.00 ± 

0.67 

7.00 ± 

0.82 

6.60 ± 

0.93 

5.90 ± 

1.00 

5.60 ± 

1.31 

3.90 ± 

0.59 

CA-10 
7.60 ± 

1.06 

7.20 ± 

1.37 

7.20 ± 

0.66 

7.00 ± 

0.63 

6.30 ± 

1.13 

4.10 ± 

0.13 

CA-15 
7.30 ± 

0.42 

7.10 ± 

0.84 

6.40 ± 

0.66 

5.80 ± 

0.91 

5.90 ± 

0.87 

4.00 ± 

1.07 

F-5 
6.30 ± 

0.95 

6.60 ± 

0.84 

5.20 ± 

0.87 

4.50 ± 

1.06 

4.30 ± 

1.15 

3.50 ± 

0.51 

F-10 
6.20 ± 

0.42 

5.90 ± 

0.74 

5.40 ± 

0.46 

4.30 ± 

1.03 

4.10 ± 

0.83 

3.60 ± 

0.80 

F-15 
5.90 ± 

0.57 

5.90 ± 

0.99 

5.20 ± 

0.84 

4.50 ± 

0.82 

4.50 ± 

0.82 

3.90 ± 

0.58 

D-5 
6.70 ± 

0.48 

6.70 ± 

0.71 

5.00 ± 

0.39 

4.00 ± 

0.77 

3.90 ± 

0.81 

3.50 ± 

0.73 

D-10 
5.90 ± 

1.03 

5.80 ± 

1.05 

4.60 ± 

0.68 

4.40 ± 

0.97 

3.40 ± 

0.60 

3.00 ± 

0.84 
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D-15 
6.00 ± 

0.99 

6.20 ± 

0.79 

5.20 ± 

0.78 

4.50 ± 

1.57 

3.60 ± 

0.52 

3.30 ± 

0.42 

H-30 
6.90 ± 

0.82 

5.10 ± 

0.86 

Discarded H-40 
6.00 ± 

0.88 

5.80 ± 

1.05 

H-50 
6.30 ± 

0.92 

5.40 ± 

0.71 

Table 11: Appearance mean score of different sanitreatments at 5 days intervals of 

storage (Mean ± SD, n=10) 

Treatments 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 

C-5 
6.70 ± 

0.48 

6.20 ± 

0.42 

6.40 ± 

0.60 

5.40 ± 

0.83 

5.00 ± 

0.92 

4.30 ± 

1.23 

C-10 
6.00 ± 

0.67 

6.20 ± 

1.03 

6.00 ± 

0.68 

5.50 ± 

0.63 

5.30 ± 

0.83 

3.80 ± 

0.56 

C-15 
7.00 ± 

0.67 

7.20 ± 

1.23 

6.90 ± 

0.47 

4.70 ± 

0.73 

5.10 ± 

0.51 

4.40 ± 

0.81 

CA-5 
7.20 ± 

0.79 

6.90 ± 

0.74 

7.20 ± 

0.78 

6.60 ± 

0.60 

6.80 ± 

0.97 

4.10 ± 

0.81 

CA-10 
7.00 ± 

0.94 

6.70 ± 

1.25 

7.00 ± 

0.79 

6.50 ± 

1.20 

5.10 ± 

1.45 

3.90 ± 

0.67 

CA-15 
6.80 ± 

0.63 

6.70 ± 

1.06 

6.20 ± 

1.07 

6.40 ± 

0.54 

6.00 ± 

0.89 

4.20 ± 

0.61 
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F-5 
5.80 ± 

0.79 

5.90 ± 

0.74 

6.00 ± 

1.03 

5.10 ± 

0.52 

4.40 ± 

0.83 

3.80 ± 

0.96 

F-10 
5.90 ± 

0.88 

6.20 ± 

0.79 

5.90 ± 

0.74 

4.80 ± 

0.46 

4.50 ± 

0.39 

3.90 ± 

0.78 

F-15 
5.90 ± 

0.57 

6.00 ± 

0.47 

5.60 ± 

0.61 

5.00 ± 

0.43 

4.60 ± 

0.81 

3.10 ± 

0.34 

D-5 
6.80 ± 

0.79 

6.50 ± 

0.71 

5.70 ± 

0.97 

4.60 ± 

0.66 

4.00 ± 

0.69 

3.90 ± 

0.42 

D-10 
6.30 ± 

0.82 

6.30 ± 

0.82 

5.30 ± 

1.36 

4.60 ± 

0.72 

4.20 ± 

0.48 

4.10 ± 

1.32 

D-15 
5.90 ± 

0.88 

5.80 ± 

0.79 

5.60 ± 

0.68 

5.00 ± 

0.40 

3.90 ± 

0.49 

3.30 ± 

0.32 

H-30 
6.30 ± 

0.95 

5.70 ± 

0.97 

Discarded H-40 
6.50 ± 

0.97 

6.10 ± 

0.44 

H-50 
6.60 ± 

0.84 

6.00 ± 

0.43 

Table 11 represents the appearance mean score of different sani treatments at 5 days’ 

intervals of storage. Mean score for the appearance is gradual decline in sensory attributes 

during storage in all treatments. At the first day, the treatment CA-5 had the highest mean 

score of 7.20 ± 0.79, followed by C-15 (7.00 ± 0.67) and CA-10 (7.00 ± 0.94). At the end 

of the 25 days, the highest sensory mean score for the appearance was rated for the treatment 

C-15 (4.40 ± 0.81) followed by treatment C-5 (4.30 ± 1.23). 
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Table 12: Overall acceptability mean score of different sani treatments at 5 days 

intervals of storage (Mean ± SD, n=10) 

Treatments 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 

C-5 
6.80 ± 

0.63 

6.50 ± 

0.53 

6.00 ± 

0.50 

4.70 ± 

0.49 

4.60 ± 

0.51 

3.60 ± 

0.83 

C-10 
6.30 ± 

0.48 

6.00 ± 

0.00 

5.40 ± 

0.46 

5.00 ± 

0.62 

4.10 ± 

0.62 

4.10 ± 

0.94 

C-15 
7.00 ± 

0.47 

6.60 ± 

0.52 

6.20 ± 

0.69 

4.70 ± 

0.78 

4.50 ± 

0.55 

3.90 ± 

0.71 

CA-5 
7.10 ± 

0.74 

7.30 ± 

0.67 

6.80 ± 

0.71 

6.00 ± 

0.62 

5.90 ± 

0.56 

4.30 ± 

1.34 

CA-10 
7.60 ± 

0.97 

7.40 ± 

1.26 

7.30 ± 

0.46 

6.90 ± 

0.80 

6.30 ± 

0.67 

4.50 ± 

1.10 

CA-15 
6.90 ± 

0.88 

7.10 ± 

1.29 

6.50 ± 

0.50 

5.70 ± 

0.51 

5.60 ± 

0.50 

4.10 ± 

1.00 

F-5 
6.30 ± 

0.48 

6.10 ± 

0.57 

5.30 ± 

0.42 

4.50 ± 

0.58 

4.40 ± 

0.49 

3.50 ± 

0.39 

F-10 
6.60 ± 

0.52 

6.40 ± 

0.97 

5.00 ± 

0.52 

4.10 ± 

0.17 

3.90 ± 

0.25 

3.50 ± 

0.56 

F-15 
6.10 ± 

0.32 

6.10 ± 

0.57 

5.20 ± 

0.45 

4.60 ± 

0.54 

4.30 ± 

0.59 

3.90 ± 

0.70 

D-5 
6.60 ± 

0.84 

6.50 ± 

0.85 

5.10 ± 

0.87 

4.20 ± 

0.66 

3.80 ± 

0.80 

3.60 ± 

0.47 
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D-10 
6.60 ± 

0.70 

6.50 ± 

0.71 

4.70 ± 

0.64 

4.10 ± 

0.20 

3.80 ± 

0.66 

3.50 ± 

0.64 

D-15 
6.60 ± 

0.70 

6.50 ± 

0.71 

4.80 ± 

0.60 

4.50 ± 

0.59 

3.70 ± 

0.63 

3.20 ± 

0.42 

H-30 
6.10 ± 

0.32 

4.90 ± 

0.52 

Discarded H-40 
7.00 ± 

0.47 

6.10 ± 

0.87 

H-50 
6.00 ± 

0.00 

5.80 ± 

0.37 

It is clearly observed from the Table 12 data that the mean score of overall 

acceptability of the different sani products stored at room temperature decreased with the 

passage of time. On the first day, the highest mean score for the overall acceptability was 

found for the sample CA-10 (7.60 ± 0.97) followed by CA-5 (7.10 ± 0.74).  At the end of 25 

days of storage, the highest overall acceptability mean score (4.50 ± 1.10) was observed for 

the treatment CA-10 while it was lowest (3.20 ± 0.42) in treatment D-15. 

Microbial status of sani during storage: 

Microbial analysis in terms of Total plate count (cfu/g), yeast &mould (cfu/g), E. coli 

(cfu/g) and Salmonella (cfu/g) count were determined as described by AOAC (2006) 18
th

 ed. 

1 g of each sample was added to 9 ml sterile distilled water and vortexed. This formed the 

initial dilution from which subsequent tenfold dilutions were made and used for analysis. 

Portions 0.1 ml of different serial decimal dilution was spread plated on nutrient agar for total 

plate count and potato dextrose agar for fungi count. 

 

 

 

Table 13:  Microbial limit for sesame paste product 
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Total Plate Count Yeast &Mould 

Count 

E.coli Salmonella 

< 1 x 104cfu/g 

Satisfactory 

< 1 x 103cfu/g 

Satisfactory 

< 10 cfu /g 

Satisfactory 

0 / g 

Satisfactory 

[Reference: GSO standards 1016/2014 “Microbiological Criteria for Foodstuffs” 

Standard organization for G.C.C, pp.26, 2014.] 

Total plate count and Yeast & Mold count (cfu/g) are presented in table no. 14 and 15. 

E. coli and Salmonella was not detected in any of the samples during entire storage period.  

 

Table 14: Total plate count (cfu/g) of different sani treatments at 5 days intervals of 

storage 

Treatment

s 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 
25 

Days 
30 Days 

C-5 18.3 15.0 x 101 
113.0 x 

101 

24.0 

x102 

77.7 

x102 

5.7 

x103 

Discarded 

C-10 16.3 12.3 x 101 
118.3 x 

101 

27.3 

x102 

83.0 

x102 

4.3 

x103 

C-15 17.3 22.3 x 101 
103.3 x 

101 

27.0 

x102 

83.7 

x102 

3.7 

x103 

CA-5 16.0 22.7 x 101 
109.7 x 

101 

33.3 

x102 

81.3 

x102 

5.7 

x103 

CA-10 15.3 21.0 x 101 
118.7 x 

101 

21.3 

x102 

86.7 

x102 

7.0 

x103 
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CA-15 17.3 24.3 x 101 
119.3 x 

101 

25.0 

x102 

75.3 

x102 

6.3 

x103 

F-5 18.0 19.0 x 101 
109.0 x 

101 

22.3 

x102 

83.7 

x102 

7.3 

x103 

F-10 19.0 25.7 x 101 
111.7 x 

101 

18.0 

x102 

80.0 

x102 

7.0 

x103 

F-15 15.7 19.0 x 101 
106.3 x 

101 

23.7 

x102 

88.7 

x102 

5.7 

x103 

D-5 12.3 18.3 x 101 
105.7 x 

101 

15.0 

x102 

88.3 

x102 

5.3 

x103 

D-10 12.0 22.3 x 101 
113.0 x 

101 

21.7 

x102 

94.3 

x102 

4.0 

x103 

D-15 15.3 24.3 x 101 
111.7 x 

101 

25.3 

x102 

80.3 

x102 

4.7 

x103 

H-30 26.0 26 x 102 4.3 x 104 

Discarded H-40 27.7 33.7 x 102 12 x 104 

H-50 23.7 31.7 x 102 17.6 x 104 
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Table 15: Yeast &Mould count (cfu/g) of different sani treatments at 5 days intervals of 

storage 

Treatments 

Storage Periods 

0 Day 5 Days 10 Days 15 Days 20 Days 25 Days 30 Days 

C-5 11.0 4.3 x101 7.0 x101 
10.3 

x101 
1.6 x102 3.3 x102 

Discarded 

C-10 12.7 6.0 x101 
10.0 

x101 

11.0 

x101 
1.3 x102 5.3 x102 

C-15 11.3 4.7 x101 7.7 x101 
12.7 

x101 
1.8 x102 3.3 x102 

CA-5 11.3 5.7 x101 8.7 x101 
14.0 

x101 
1.6 x102 4.3 x102 

CA-10 13.7 4.3 x101 8.7 x101 
13.7 

x101 
1.5 x102 3.7 x102 

CA-15 15.7 2.7 x101 7.3 x101 8.7 x101 1.7 x102 4.0 x102 

F-5 13.3 4.3 x101 8.7 x101 
11.3 

x101 
1.9 x102 4.3 x102 

F-10 15.3 4.3 x101 7.7 x101 
10.0 

x101 
2.3 x102 3.3 x102 

F-15 14.3 2.7 x101 8.0 x101 8.0 x101 2.0 x102 3.7 x102 

D-5 5.7 4.3 x101 
11.3 

x101 

17.7 

x101 
1.5 x102 4.3 x102 

D-10 12.0 6.0 x101 
12.3 

x101 

11.7 

x101 
1.6 x102 2.3 x102 
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D-15 11.0 6.7 x101 
13.3 

x101 

13.3 

x101 
2.2 x102 2.0 x102 

H-30 13.7 
11.3 

x102 

16.3 

x102 

Discarded H-40 15.0 
10.3 

x102 
9.0 x103 

H-50 15.7 
14.0 

x102 

18.0 

x103 

The perusal of table 14 and 15 revealed that there was a considerable growth in the 

microbial population during storage of different sani samples. In jaggery based sani counts 

were recorded below the satisfactory level i.e. < 1x104cfu/g hence, assumed to be safe and fit 

for human consumption up to 25 days of storage. After the 30 days of storage all the samples 

cross the recommended level of total plate count as well as yeast &mould count, therefore all 

the sample were discarded after 30 days of storage. It was observed that the honey based sani 

gave the satisfactory results for microbial population up to 5 days’ storage. After the 10 day 

of storage, honey became sour and microbial population of the honey based samples was 

reached above the prescribed limit. They are assumed to be unsafe for human consumption 

so, all the honey based samples were discarded after 10 days of storage. 

Conclusion of Sub-experiment-II 

Sani samples prepared from raw sesame with 60% Jaggery and mixed with different 

level of dry fruits according to process flow chart shown in Fig. 3. The samples were 

packaged in PET (Polyethylene Terephthalate) container and stored at room temperature 

during the sub experiment-II. All the samples got good mean score up to 25 days storage 

except honey based samples which was spoiled after 10 days storage. Therefore all the honey 

based samples were discarded after 10 days storage. It was found that among all the sani 

treatments, treatment CA-10 (Sani prepared with 10% addition of Cashewnuts and Almonds 

(1:1)) got highest mean sensory score for overall acceptability up to 25 days storage. The 

treatment CA-10 had overall acceptability mean score of 7.6 on 1st day and 4.5 on 25th day of 

storage.  
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The Bio-chemical analysis of optimized sani sample: 

The bio-chemical constituent of optimized sani sample was analyzed in triplicate for 

moisture content, fat content, protein content, fiber content and ash content using standard 

methods of Association of Official Analytical Chemists (AOAC, 2006). The carbohydrate 

content was obtained by difference (i.e. subtracting the values obtained for moisture content, 

fat content, protein content, fiber content and ash content from 100). The results are as under. 

Sr. 

No. 
Composition 

Constituents 

(g/100g) 

1 Moisture content 11.33 ± 0.19 

2 Carbohydrate content 40.30 ± 1.36 

3 Fat content 26.87 ± 1.25 

4 Protein content 17.17 ± 0.49 

5 Fiber content 3.00 ± 0.74 

6 Ash content 3.33 ± 0.35 

 

 

 

 

 

 

 

 

 

 

Black raw sesame 

Cleaning 

Crushing of sesame in Ghani 

Addition of water and crushing (Oil oozing will be observed) 

Addition of 60 % jaggery 

Homogeneous paste  

Packed in PET Container 

Addition of 10 % mixture (1:1) of Cashewnut and Almond  
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Fig. 4 Standardized method for sani preparation process flow chart  

               Conclusion 

In this present study the formulation and process for preparation of sani enriched with 

different level of dry fruits werestandardized.The research data discoveredfrom this research 

suggest that Sani should be prepared from black raw sesame with 60% jaggery added with 10 

% Cashewnut and Almond (1:1). The sani prepare from this method and packed in PET 

(Polyethylene Terephthalate) container safely stored at room temperature without quality 

deterioration up to 25 days storage except honey based samples which was spoiled after 10 

days storage.  

Acknowledgments 

The authors are grateful to Project Coordinator (Sesame & Niger), All India Coordinated 

Research Project on Sesame and Niger, ICAR. Aauthors would also like thank to the 

Junagadh Agricultural University for cooperation and provided necessary facilities to achieve 

the desired goals of this research.  

Conflict of interest 

We declare that we have no conflict of interest. 

References: 

Borchani, C., Besbes, S., Blecker, C. and Attia, H. (2010). Chemical characteristics and 

oxidative stability of sesame seed, sesame paste and olive oils. Journal of Agricultural 

Science and Technology. 12: 585-596. 

Gandhi A.P. (2009) Simplified process for the production of sesame seed (Sesamumindicum 

L) butter and its nutritional profile. Asian Journal of Food and Agro-Industry. 2(01), 

24-27 

Hansen, 2011, R. (2011) Sesame Profile. 19/08/11. Available at http://www.agmrc. 

org/commodities__products/grains__oilseeds/sesame_profile.cfm. 

Kanu P. J. (2011). Biochemical analysis of black and white sesame seeds from China. Am. J. 

Biochem. Mol. Biol,1:145-157. 



862 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 

2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Ranganna, S., 1979.Manual of analysis of fruit and vegetable products, pp.7-8. 

AOAC. 2006. “Official Methods of Analysis”. Association of Official Analytical Chemists. 

Washington, USA. 

Food and Agriculture Organization of the United Nations. 2017. FAOSTAT database. 

Available from: http://www.iaea.org. accessed 1, January, 2020. 

APEDA, A. (2018). Processed Food Products Export Development Authority. Ministry of 

Commerce & Industry, GOI. 

 



863 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 

2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

 

Determine on the extent of knowledge and utilization of medicinal plants of rural 

women in Seoni district of Madhya Pradesh 

Savita Marko
1
, Jaydev Haldar

2
 andDr. K.K. Singh

3
, Professor   

1, 2
M.Sc. Ag. Extension,Mahatma Gandhi Chitrakoot Gramodaya Vishwavidyalaya, Chitrakoot, Satna 

(M.P.) 

3
Department of technology transfer, Mahatma Gandhi Chitrakoot Gramodaya Vishwavidyalaya, 

Chitrakoot, Satna (M.P.) 

*Email ID- savitamarko1993@gmail.com 

The present study was carried in Lakhnadone block of Seoni district in Madhya 

Pradesh covering 6 villages and 120 respondents. The data were collected through 

personal interview method by the researcher himself with the help of pre- structured 

schedule specially. Majority of the respondent had old age group and Most of 

respondents were found to secondary education and most of the respondents had 

medium socio- economic status and most of the respondents were in the medium 

category regarding innovativeness and most of the respondents were in high 

information seeking behavior category most of the respondents were in medium 

category of mass media exposure and most of the respondents were in medium category 

of extension participation. Majority of the respondents had high level of knowledge 

regarding improved medicinal plant production practices followed by medium category 

and low level of knowledge. 

Keyword- knowledge, rural women, participation, behavior and woman etc. 

 

INTRODUCTION 

India has rich medical heritage with a large number of traditional practices, systems 

and medicines as a part of its total health care scenario, some of them are more than 3,000 

years old. Vedic literature stands to the proof of their vast knowledge on herbal medicines. 

Although the ancient system of herbal medicine was prevalent throughout the country, it 

suffered a severe setback with the introduction of Allopath. But currently there is a 
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reawakening which has resulted in a more scientific approach to the Vedic day’s store of 

knowledge of medicinal plants. In spite of remarkable achievements of modern medicines 

and research, these ancient systems continue to play a major role in the control or alleviation 

of diseases. The Indian systems of medicine use around 8,000 species of plants which include 

trees (33%), herbs (32%) shrubs (20%), climbers (12%) and epiphytes, grasses, lichens, ferns 

and algae put together (3%). Among 2,000 drugs being used in curing human ailments in 

India, only 200 are of animal origin, 300 of mineral origin and the rest 1500 drugs are 

extracted from various plants (Agarwal and Ghosh, 1985). Medicinal plants as a group 

comprise approximately 8000 species and account for around 50% of all the higher flowering 

plant species of India. However, the great block in promoting the use of herbal drugs are the 

lacking of the scientific evaluation and standardization. Further, confusion in the 

identification of medicinal plants and their substitutes, adulteration, lacking of valid and 

reliable scientific information for their therapeutic efficacy are some of the major problems 

concerned. Plants used in traditional medicine have stood up to the test of time and 

contributed many novel compounds for preventive and curative medicine to modern science. 

India is sitting on a gold mine of well recorded and traditionally well practiced knowledge of 

herbal medicine. Specially, plants growing at high altitude in Himalayan pastures are time-

honored sources of health and general well-being of local inhabitants. As of today, 

Himalayan plants are a major contributor to the herbal pharmaceutical industry both of India 

and other countries. 

METHODOLOGY 

The study was regulating in Lakhnadone block in Seoni district which is situated in 

the center of Madhya Pradesh. The Seoni district is located in the southern part of Madhya 

Pradesh. There are 65 villages in the block out of them 6 villages were selected. as simple 

random sampling techniques were chosen for the study.From prepared list 20 medicinal plant 

growers as Respondents were selected. a total of 120 Respondents constituted as sample 

size.The primary data were collected with personal interview schedule. The interview was 

conducted in the most formal and friendly atmosphere without any complications. frequency, 

percentage, mean, standard deviation and correlation coefficient were used for analyzing and 

interpretation of the data. 

RESULT AND DISCUSSION 
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Socio-economic profile of the respondents:The data in Table 1 exhibit that, the 

majority of woman respondent 35.84 percent belonged to old age group, whereas 33.33 

percent were from middle and 30.83 percent Were from young age group.  33.33 percent 

were found to be in up to Secondary education, 25.00 percent up to middle and only 23.33 

percent areIlliterate and18.34 percent Graduate.that most of the respondent 37.50 percent 

were found to medium economic motivation category followed by 34.17 percent high 

category and 28.33 percent are low economic motivation category. the respondent 44.17 

percent were in medium level of innovativeness, 29.17 percent respondent are high 

innovativeness and 26.66 percent are high innovativeness category. 40.83 percent high level 

of information seeking behavior, 31.67 percent in medium category, and 27.50 percent 

respondent had low category. Then 35.84 percent are medium mass media exposure 

category,32.5 percent high category and 31.67 percentlow mass media exposure category 

respectively. 

Table: 1.1 Socio-economic profile of rural women growing medicinal plants: 
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Age  Frequency % 

Young(18-30) 37 30.83 

Middle(31-55) 40 33.33 

Old(above55) 43 35.84 

Education   

Illiterate 28 23.33 

Up to middle school 30 25.00 

Secondary education 40 33.33 

Graduate& above 22 18.34 

Economic motivation   

Low(5-12) 34 28.33 

Medium (13-19) 45 37.50 

High (20-25) 41 34.17 

Socio- economic   

Low (6-10) 34 28.33 

Medium (11-14) 46 38.33 

High (15-18) 40 33.34 

Innovativeness   

Low (9-15) 32 26.66 

Medium (16-21) 53 44.17 

High (22-27) 35 29.17 

Information behavior  

Low (12-20) 33 27.50 

Medium (21-28) 38 31.67 

High (29-36) 49 40.83 

Mass media Exposure   

Low (6-10) 36 30.00 

Medium (11-18) 47 39.17 

High (19-24) 37 30.83 
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Table: 1.2:  Level of knowledge about distribution of respondent regarding 

recommended medicinal plant cultivation: (N=120) 

 

Knowledge Category Frequency Percentage 

Low 28 23.33 

Medium 44 36.67 

High 48 40.00 

Total 120 100.0 

 

the table 1.2shows that most of the respondent 40.00 % were found in high level of 

knowledge regarding improved Medicinal plant cultivation, medium category 36.67 % and 

low category 23.33% level of knowledge.By thoroughly studying the level of knowledge of 

the respondent in the production of medicinal plants, people of different tendencies and their 

level of knowledge gained the following information. 

Table: 1.3:Relationship between socio-economic profile and level of knowledge about 

medicinal plants. 

 

S.n. Characteristics “r” value 

1 Age 0.183* 

2 Education 0.285* 

3 Socio-Economic profile 0.658* 

4 Economic motivation 0.482* 

5 Innovativeness 0.31* 
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6 Information seeking behavior 0.243 * 

7 Mass media exposure 0.145NS 

8 Extension participation 0.04 NS 

* = 0.05 level of significance                                                                               NS = Non-

significance 

 

The result of correlation analysis in above table 1.3 revealed that characteristics viz. Age, 

Education,Socio- economic status, Economic motivation, Innovativeness and Information 

seeking behaviorare positively and significantly at 0.005 per cent level related to level of 

knowledge about medicinal plant of the respondents. Becausethe respondents were found to 

be positively and significantly correlated with level of knowledge of medicinal plant, 

indicating that higher in frequency of socio-economic profile of the respondents results 

higher level of knowledge about medicinal plant.The socio-economic profile viz Mass media 

exposure And Extension participation were found to positively but non-significant related to 

level of knowledge of the respondents. 

Conclusion 

All above characteristics of the respondents were found to positively but non-

significant correlate with level of knowledge, indicating that higher in frequency of socio-

economic profile of respondents result higher the level of knowledge of respondents but non-

significantly.The findings of the present study will help in determining the appropriate 

communication, layout and follow the strategy to reach the target group on large knowledge 

of various factors that affect the orientation, skills, behavior and attitudes of the farmers will 

do. It will also be helpful for program planners to improve agricultural programs as suggested 

by farmers for the betterment of agriculture. While the demand for medicinal plants is 

increasing, some of them are at increased risk in their natural habitat. To meet future needs, 

cultivation of medicinal plants will have to be encouraged. 
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Entrepreneur development through fisheries based farming system in rural areas 

Raj Kumar, A. Gupta and S. Masud 

Fisheries Unit, Faculty of Agriculture, SKUAST-Jammu, Chatha, Jammu -180 009 (J&K) 

Introduction 

Fish culture is very profitable and enjoyable business. In rural areas where opportunities of 

employment are very limited, fisheries and aquaculture can play an important role for the 

enhancement of employment and farmer’s income. It provides the economic and nutritional 

benefits to the mankind since time immemorial. Fish are rich sources of protein, essential 

fatty acids, vitamins and minerals. The fats and fatty acids which are present in fish, 

particularly Omega 3 fatty acids, are highly beneficial and are difficult to obtain from other 

food sources. Fish is essentially an Asian farming practice. India is endowed with vast and 

varied aquatic resources, of which only a small portion is being utilized for aquaculture 

practices. Aquaculture continues to increase in volume and value of output in many countries 

of the world, filling the gap between the supply and demand for fish and fishery products, 

improving nutrition and contributing to the household economy, particularly in rural areas. 

There is immense scope for the betterment of mankind through aquaculture. The growing gap 

between supply and demand globally will impact on the health and nutrition of low income 

families, unless efforts are made to increase the production to meet the growing demand. 

Fish culture/Aquaculture 

Aquaculture is a new name for what once we called ‘fish culture’. It covers the culture of all 

commercially important aquatic organisms which involves aquatic animals such as fishes, 

crustaceans, mollusks as well as aquatic plants such as sea weeds under controlled conditions.  

Aquaculture continues to increase in volume and value of output in many countries of the 

world, filling the gap between the supply and demand for fish and fishery products, 

improving nutrition and contributing to the household economy, particularly in rural areas.  

Objectives 

The main objectives of aquaculture are: 

(1) To boost the economy of the country by way of increasing per capita fish production and 

income. 
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(2) To generate employment opportunities for the unemployed and under employed persons. 

(3) To utilize full potential of the natural water resources available in the country. 

(4) To uplift the socio-economic status of the farmers. 

(5) To earn foreign exchange revenue by transport of fish and fish products to foreign 

countries. 

(6) To boost the ornamental fish industry for overall economic development. 

(7) To culture the larvicidal fishes for control of mosquito larvae. 

(8) To increase production of protein food, in the form of fish, and fulfill the increasing 

demands of nutritious food. 

Levels of Aquaculture 

Depending on the intensity of operation and degree of management, aquaculture practices are 

classified into following four levels:- 

Extensive aquaculture:    In extensive level of aquaculture, low stocking densities of 2000-

5000 carp fingerlings are used and no supplemental feed is given. Fertilization may be due to 

stimulate the growth and production of natural food in the water. In such types of culture 

system, carp culture does not require water exchange during culture period. The ponds used 

for extensive aquaculture are usually large. The production is generally low, less than 0.5 

ton/ha/yr in the case of carps. 

Semi-intensive level: Semi-intensive aquaculture uses medium size ponds 0.5 ha each with 

comparatively higher stocking densities than extensive aquaculture (5000-10000 carp 

fingerlings/ha). Supplementary feeding is done in moderate amounts. In carp culture, water 

replenishment is done once or twice a month @10%. The production averages around 3-7 

tons/ha/yr of carps. Semi-intensive level of aquaculture is most commonly used in all over 

the country. 

Intensive level: In intensive level of aquaculture, the pond size is generally small (about 0.2 

ha approximately) with very high density of culture organisms i.e. 20000 to 25000 carp 

fingerlings/ha are stocked. The system is totally dependent on the use of formulated feeds. 

Feeding of the stock is done at regular intervals. Water replacement under intensive culture is 
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effected on a daily basis. Production under intensive level of aquaculture is much higher, for 

example, about 12 to 15 tons/ha/year in carp culture. 

Super-intensive level: Super intensive aquaculture needs running water supply and complete 

daily water exchange is performed. This system is mostly practiced in cement tanks, 

fiberglass tanks and raceways etc. which are fitted with high efficiency biological filters for 

continues recirculation of water. The size of the tank ranges between 50-100m3. The cultured 

organisms are fed with high quality formulated feed. The feed is given through demand 

feeders. The water quality is regularly monitored with electronic gadgets. Stocking density 

ranges between 40,000 to 50,000 carp fingerlings/ha. The production ranges between 15-20 

tons/ha/yr in case of carps. 

Importance of Aquaculture 

• Integration of fish farming with 

agriculture and/or animal husbandry is known to be more profitable than agriculture alone. 

• Fish culture gives efficient means 

for recycling agricultural and domestic wastes, in order to help/protect our environment 

• Many high valued and 

commercially important aquatic items such as trout, ornamental fish and many other may 

helps in earning good returns. 

• Artificial recruitment in the water 

bodies by fish seed produced in fish hatcheries through aquaculture (ranching), could 

certainly add new fishery resources or increase existing fish stocks. 

• Through Aquaculture, we can 

utilize the unutilized large size water bodies for fish production by adopting pen/cage culture 

types of culture systems. 

• Aquaculture could help in 

generating employment for many unemployed and under-employed people. Such a step 

would help to stop the migration from villages to urban areas. 

• Besides, from human nutrition 

point of view, the fish food is not only easily digestive but is also rich in essential amino 

acids like lysine and methionine. The unique poly unsaturated fatty acids (PUFA) namely, 

eicosa pentaenoic acid of fish is known to reduce the cholesterol level of blood and save 
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human beings from coronary diseases. Further, vitamins and minerals are also present in 

good quantities in fish. 

 

 

Factors to be kept under consideration for doing a successful fish culture 

 The major factors to be considered are soil type, topography and water supplies. 

 The soil type influences how well the ponds will hold water; soils which have the water 

holding capacity, are preferred for pond construction because it prevents leakage. The good 

quality soil containing a lower limit of 20 percent clay is necessary for making ponds. 

 The topography determines the size and shape of the ponds. The ponds should not be more 

than 10 feet depth. For better management, the size of the ponds should not be too much 

bigger. Sites, where huge individual ponds could be built, can be divided into smaller ponds 

built in series. The ponds should be rectangular in shape 

 The availability and quality of water determine where and what type of pond should be made. 

Growing and harvesting are more challenging in case of erratic water supplies. A perennial 

water source is very much necessary for the successful fish culture. Source of water may be 

canal, stream, river, lake, or bore well. 

Characteristics of a candidate species 

The species to be selected for aquaculture should have following characteristics: 

1. It should have high growth rate 

2. It should have capabilities of efficiently utilize and convert the organic production of 

the water into fish flesh 

3. It should be compatible with other species under culture 

4. It should be hardy  to live in changing physico-chemical conditions such as 

temperature, pH, turbidity, carbon dioxide and dissolved oxygen 

5. Able to reproduce under confined conditions 

6. It should be easy to handle and harvest 

7. It should have good market demand 

In carp culture, usually three Indian major carps viz. Catla catla, Labeo rohita and Cirrhinus 

mrigala and three exotic carps such as Hypophthalmichthyes molitrix, Ctynopharyngodon 
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idella and cyprinus carpio are selected for culture. This is mainly because of their fast growth 

and compatibility among each other. However in some temperate areas of state only three 

exotic carps viz. Hypophthalmichthyes molitrix, Ctynopharyngodon idella and Cyprinus 

carpio are selected for carp culture due to lower temperature. Besides, in cold belts, trout 

culture mainly of rainbow trout is also in practice. 

Culture systems 

Aquaculture is practiced through various culture systems/methods. Freshwater aquaculture is 

carried out in fish ponds, fish pens, fish cages, raceways and on a limited scale in paddy 

fields. However, fish culture in ponds is the oldest form of aquaculture and at present, it is the 

only culture system which is mainly adopted by the farmers for carp culture. Here we will 

discuss some important points about the ponds culture system. 

Ponds Culture system for carp 

 It is the most common method of fish culture. Water is maintained in an enclosed area 

by artificially constructed ponds where the aquatic animals such the finfish and shellfish are 

reared. The ponds may be filled with canal water, rain water, bore well water or from other 

water sources. The pond must be constructed after proper site selection. The climate, 

topography, water availability and soil quality of the region influence the character of the fish 

pond. 

 Detailed knowledge regarding different types of fish ponds is a prerequisite for a 

profitable business in fish culture. A fish farm comprises of different types of ponds namely 

nursery ponds, rearing ponds, production ponds and breeding ponds etc. The number and 

dimensions of these ponds mainly depends upon the water resource, variety and size of fish to 

be cultured and type of management. A typical fish pond is a drainable water body with an 

inlet for the entry of water from water source and an outlet for draining the pond during 

harvest.  

Types of Fish ponds 

Nursery Pond 

 Nursery ponds are smaller (0.02-0.06 ha) and is mainly prepared to nurse the 

hatchlings for a period of about two to three weeks i.e. until they become fry (2.5-4.0 cm). 

The depth of the water column may be between 1.0 1nd 1.5 m. The maximum stocking 
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density of hatchlings is about 10 millions/ha. However these ponds are used as nursery only 

for a short time, they could be used three or four times in a single breeding season. During the 

other seasons, the nurseries can also be used as production ponds. 

Rearing Ponds 

 Rearing ponds are fairly larger than nursery ponds and sizes usually range between 

0.06 and 0.1 ha. In these, the fry are grown for about two to three months or until they attain 

fingerlings stage (4-10 cm). The depth of water column may be between 1.5 and 2.0 m. Like 

nursery ponds, when rearing ponds are not in use for rearing purpose, they can serves as 

production ponds 

Production Ponds 

 In production/stocking ponds, the fingerlings are raised to marketable size fish. The 

size of this pond varies from 0.1 to 2.0 ha, as ponds larger than 2 ha are not suitable for 

efficient management. In production ponds for carp culture, the depth of water column should 

be between 2 and 2.5 m.  

Breeding Ponds 

 These ponds are only needed for breeding purposes. These are used to stock brooders 

of the fish species to breed. 

In case the source of water is turbid, a small sedimentation pond or a filtration system may 

also be constructed to filter the water before its direct entry into the fish ponds. If areas of 

water scarcity and high seepage are to be utilized for fish farming, cemented ponds may be 

constructed there. However, such ponds should be treated/overlaid with a soil bed/cover of 

30-50 cm soil, in order to give the natural substratum with rich organic matter for higher 

production and growth.  

General management practices for fish culture 

The management practices of fish ponds includes mainly the clearing of algal blooms and 

weeds, eradication of unwanted animals including predatory and weed fishes by poisons, 

liming, fertilization, seed stocking, regular supply of required supplementary feed, regular 

monitoring of water quality parameters and fish livestock health as well as harvesting of table 

size fishes for marketing. 
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Clearance of algal blooms and aquatic weeds 

During fish culture, algal blooms may appear. During night hours, these algal blooms along 

with different aquatic weeds liberate good amount of carbon dioxide and absorb the dissolved 

oxygen content available in the fish pond. It is reported that higher carbon dioxide 

concentration may be responsible for large scale fish mortality.   They also compete with fish 

for nutrients as well as space and also create obstruction in free movement of fishes. Most 

effective method for the control of algal blooms is introduction of algae feeding fish such as 

silver carp. Aquatic weeds can be controlled either by manual/mechanical, chemical or 

biological methods. Among biological method one can use fish like grass carp @ 150 to 200 

kg/ha in culture ponds. These fishes give production without damaging the natural pond 

ecosystem 

Eradication of predators and weed fishes 

Presence of undesirable fishes may pose problem as they compete for food, oxygen, space 

and also prey upon the small seed stocked for culture. Such fishes may be controlled by 

repeated netting operations, application of mahua oil cake or complete pond drying (if 

possible). 

Control of predatory aquatic insects 

Various types of insects either as larvae or adults may not only prey on fish hatchlings but 

may also compete for food. The most important insects which create problems to fish culture 

include the water strider, backswimmers, water scorpions, giant water bugs, diving beetles 

and nymphs of dragonflies. Repeated dragging through water with a fine meshed cloth net 

may help in the removal of these insects to some extent. However, application of cheap oil 

soap emulsion (3:1) has been found to be most effective for the control of aquatic insects. 

Liming 

Liming is done for maintaining soil and water pH. Besides, lime also acts as fertilizers. It 

should be done one week before fertilization. For a pond having pH around slightly alkaline, 

dose of lime should be 250-300 kg/ha/year 

Fertilization 
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We should fertilize the pond for production of natural food organisms and productivity. 

Fertilizers may be organic (cow dung@10-20 ton/ha/year) or inorganic (urea@300-

350kg/ha/year, single super phosphate@200-300kg/ha/yr). However dose should always be 

based on the condition and quality of pond water.  For this, regular monitoring of pond water 

and fish health is very much necessary for any kind of fish culture. 

Stocking of fish seed 

One should keep in mind about the time, amount and ratio of stocking. Stock the fish early in 

the morning or evening or during cloudy days, because at that time water temperature is at 

minimum. Packed container should be kept for about half an hour in the pond water to equate 

the temperature. For production pond, stocking density for semi-intensive level of 

aquaculture should be 5000-10000 fingerlings/ha. There is always an optimum stocking rate 

in a particular situation, which gives the highest production and the largest fish. Under 

crowded condition at a higher stocking rate, fish may compete severely for the food supply, 

and thus suffer stress due to aggressive interaction. Fishes under stress eat less and grow 

more slowly. In static pond waters, too much of excretory products of the fish livestock 

suppress the growth rate of stock. However with efficient removal of such excretory products 

by the proper water circulation or aeration of the pond water, the fish production per unit area 

can be increased. Depending on the natural productivity of the pond, stock the different 

varieties of fish species in proper ratio.  In case of three species combination, stocking ratio 

should be catla (40%), rohu (30%) and mrigal (30%) while in case of six species combination 

of IMC and exotic carps, stocking ratio should be catla (15%), silver carp (15%), rohu (20%), 

grass carp (15%), mrigal (15%) and common carp (20%). However, depending on the seed 

availability and other local conditions, the stocking ratios can be changed. 

 Supplementary feeding 

Feed the fish early in the morning and/or evening time. Artificial feed can be prepared either 

from animal source (fish meal, shrimp meal, silkworm pupae, poultry waste etc.) and/or 

vegetable source (groundnut oilcake, mustard oil cake, soybean oil cake, rice bran, wheat 

bran, wheat flour etc.). Supplementary feed should be given daily @1-3% of estimated body 

weight (biomass) of fish livestock present in the fish pond. 

Health management 
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Sometimes, due to high stocking densities and polluted feed or water, fish is prone to 

diseases. Most common symptoms of diseased fish are sleeping sickness, dots on body part, 

fin rottening, swelling of body, abnormal swimming, loosening of scale, gill rottening and 

fish comes to water surface. Precaution should be taken that diseased fish is not stocked, use 

healthy seed for stocking. After stocking, periodic sampling of fish can be done from pond 

for regular checking/supervision of the fish health and growth. Always use aqua medicines 

with the consultation of fisheries experts. 

Harvesting 

Under favourable conditions, Indian major carp as well as exotic carps attain the marketable 

size within one year time. After attaining the marketable size fish stock, lower the water level 

of pond by draining the excess water and harvest the stock with the help of a suitable net. 
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Renewable energy (hereafter, RE) is being championed as a potentially 

significant new source of jobs and rural growth in the countries, and a means of 

addressing environmental and energy security concerns. In most countries, 

governments have invested large amounts of public money to support RE development 

and are requiring significant quantities of it to be sold by energy providers. RE is not 

going to create lot of jobs, but rather some additional employment opportunities in 

rural areas. Making a positive connection between RE development and local economic 

growth will require more coherent strategies, the right set of local conditions, and a 

place-based approach to deployment. 

Keywords: Coherent, Development, Employment, RE and Rural 

Introduction 

This paper provides an overview of some of the issues surrounding the use of renewable 

energy technologies (RETs) to increase access to modern energy services in rural areas. RETs 

include, inter alia, the provision of electricity generated from renewable sources such as 

wind, solar, water, tide/wave and geothermal, and the provision of other modern energy 

services that are powered by renewable sources for activities such as household heating, 

space conditioning and water pumping. The development of RETs such as improved cook 

stoves to increase efficiency and reduce health impacts of traditional fuel use has had a long 

history and has shown some success. However, growing concern over climate change and the 

increasing acceptance of a need for low-carbon development trajectories have provided 

renewed emphasis on improving access to modern energy services using RETs. 

Energy, Productivity and Impact 

mailto:surbhisuman426@gmail.com
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Defining a technology as productive use should take into account not only the direct impact 

of energy on raising incomes, but also the indirect impacts that energy can have on other 

development issues.Increased energy access may not always directly lead to improved 

livelihoods and economic development. The productive use of energy - including electricity, 

heat, and mechanical power - is aimed at enhancing income generation opportunities and 

productivity. Examples include healthcare, agricultural, educational, business, and industrial 

activities that would not be possible without the input of energy. 

 Reducing rural poverty through rural development is viewed as a key requirement to 

achieving these goals, and underpinning this is the need for expanding access to modern 

energy services. Modern energy services are benefits derived from modern energy sources, 

such as electricity, natural gas, clean cooking fuels and mechanical power that contribute to 

human well-being (Modi et al., 2005: 8–9). 

Problems faced by rural people 

Most rural societies experience limited access to modern energy services, due to problems of 

availability and/or affordability. Instead, they rely on traditional fuels – predominately animal 

dung, crop residues, and wood – for the majority of their energy needs (World Bank, 1996: 

5). Such “energy poverty” has a serious impact on living standards and productivity. When 

burned, traditional fuels often produce hazardous chemicals with negative health impacts, 

especially when used indoors. For example, Ezzati and Kammen (2002) provide strong 

evidence that exposure to indoor air pollution from the combustion of traditional fuels in 

Kenya enhances the risk of acute respiratory infection. They show that relatively affordable 

environmental interventions, such as use of an improved stove. 

Table 1 Renewable energy sources and corresponding RETs 

  

Energy Source 

RETs 

Energy for domestic use Electricity 

Elemental renewable     

Solar Solar Pumps, Solar Cooker Solar PV 
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Water    Micro and pico-hydroelectric 

generating plant 

Wind Wind-powered pump Wind turbine generator 

Geothermal   Geothermal generating plant 

Biological renewable     

Energy crops    Biomass generating plant 

Standard crops (and by-

products) 

  Biomass generating plant 

Forestry and forestry by-

products 

Improved cook stoves Biomass generating plant 

Animal by-products Biogas digester, improved 

cookstove 

Biomass digester 

Source: Renewable Energy Association 2009. 

There are some methodological difficulties establishing a clear relationship between energy 

poverty and rural development (Cherni and Hill 2009: 645), a common concept used is that of 

the “energy ladder” (Barnes and Floor, 1996; Modi et al., 2005: 22–23). Societies that depend 

on traditional energy activities are found at the bottom rung of the energy ladder. As they 

increasingly access modern energy services, they move up the energy ladder. At the top of 

the ladder are societies that have full access to modern energy services and experience greater 

levels of economic development and higher income levels (Barnes and Floor, 1996: 500; 

World Bank, 1996: 7; Modi et al., 2005: 22-23) 

Conclusions 

The aim of this paper is to highlight ways in which renewable energy technologies (RETs) 

can be used to support rural development. Reduced energy poverty can be a cause and result 

of rural development. Movement up the energy ladder from dependence on traditional to 

modern sources of energy can take place in many different ways. Given the expectation that 
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biomass will continue to be used as the basis for cooking in most rural areas for some time to 

come, reducing energy poverty in this aspect of life depends on using technologies which 

reduce the negative effects of using traditional biomass. In other areas such as lighting, the 

installation of solar PV systems can enable rural populations to leap up the energy ladder, as 

they switch from using candles or kerosene to electricity. 
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The concepts of food security, poverty and sustainability are main paradigms. 

They are often addressed separately in scientific literature. We argue that this 

disconnect hinders a coherent discussion of sustainability transition which will be 

necessary to solve problems(environmental, social, economic and health). Our review 

highlights linkages between food security, poverty using the perspective of 

sustainability. India has revolutionised its agriculture but still there is problem of 

poverty, malnutrition and ill health. Food security is related to all of the United Nations 

sustainable development goals. Improved food security governance based on sound, 

equitable and sustainable food systems that benefit from modern information and 

sustainable and equitable agricultural technologies is essential for countries to meet the 

SDGs. 

Keywords: Food security, Sustainable Development Goals, Poverty, Malnutrition, 

Micronutrient Deficiency. 

Introduction 

As the world population continues to grow, much more efforts and innovation will be 

urgently needed, in order to sustainably increase agricultural production, improve the global 

supply chain, decreasing food losses and wasteand ensure that all who are suffering from 

hunger and malnutrition have access to nutritious food. According to the latest state of food 

security and nutrition in the world report (FAO,2019), more than 820 million people suffer 

from daily hunger and this number has been slowly increasing in the past three years. Almost 

two billion people face some form of food insecurity- i.e. without access to safe, nutritious 

and sufficient food.With the adoption of 2030 agenda and its accompanying 17 SDGs by 193 

heads of states in 2015, sustainable development is back in international limelight. Among 17 

mailto:sharmavassu1995@gmail.com
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SDGs, SDG 1- No Poverty and SDG 2- Zero Hunger, lay emphasis on achieving it by 2030. 

It is well knownthat food security and poverty are intermingled. In order to provide food 

security, poverty must be eradicated first. 

Food security- consequences and future prospects 

While the world currently produces enough food for its citizen, hundreds of millions of 

people are undernourished, while more than 1 billion is overweight or obese.At the 1996 

FAO Romeworld food summit, food security was defined as a condition that exists when “all 

people, at all times have physical and economic access to sufficient, safe and nutritious food 

that meet their dietary needs and food preferences for an active and healthy life”. Food 

insecurity has many dimensions like over nutrition, under nutrition and micronutrient 

deficiencies. 

Responsible factors 

Many reasons jointly contribute towards food insecurity. Some of them works at household 

level i.e. poverty, poor health of household members, suboptimal livelihood (inadequate 

economic resources) and rest at global level i.e. climate change, armed conflicts and 

pandemic (COVID-19). 

Consequences of food insecurity 

Food insecurity has a strong biological and psychosocial impacts that may increase the risk of 

poor mental,social and psycho-emotional development of individual across the life course 

through different pathways. Poor dietary intake and low nutritional status affects overall well-

being.Some long term and short-term consequences are given below: 

 Poor child development 

Studies have shown that food insecurity has a direct and indirect impact on psycho- 

emotional, social, behavioural and intellectual development of children. 

 Infectious diseases  

Due to food insecurity, children have depressed immune system. Because of it, they prone to 

many diseases i.e. childhood malaria, diarrhoea, upper respiratory infections and 

hospitalization due to severe infectious diseases. 

 Stunting, obesity and chronic diseases 
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Food insecurity has been associated with the double bourdon of malnutrition (simultaneous 

presence of stunted children and obesity) and with serious non communicable diseasesi.e.type 

2 diabetes and hypertension. 

 Poor mental health among children, youth andadults 

Food insecurity is the reason of depression and suicidal thoughts among youth. it is also a 

major risk factorfor maternal depression. 

 Suboptimal sleep patterns 

Poor sleep negatively affects physical and mental health which in turn causes stress and 

anxiety. 

 Social disruption 

It is also a major source of social unrest and internal strive globally as shown by the massive 

riots and social unrest resulting from the economic crisis and major food inflation observed in 

2008. 

Future prospects 

Food insecurity is highly responsible for both the health of human beings and also the health 

and survival of our planet for future generation. Given the seriousness of the problem of food 

insecurity, there are some recommendations below: 

 Reduce income inequality and increase social justice 

 Promote sustainable agriculture  

 Minimize food waste 

 Compliance to SDGs  

 Nutrition policies 

 Maternal, infant and young child feeding 

 Support the plight of refugees (highly prone to food insecurity) 

 Modern information technology for monitoring food insecurity 

Indian scenario 

According to the latest report CCNS (2016-2019), 47 million people are stunted, 25 million 

people are wasted and 196 million people suffer from chronic diseases. About 500 million 
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people suffer from vitamin or mineral deficiency. At the same time, over 180 million are 

overweight. 

In order to beat double bourdon of malnutrition, government should adopt an integrated 

policy, coherent action and food security. For this government has taken several initiatives 

i.e.National food security mission (NFSM),National Nutrition Mission (NNM), PMMVY, 

ICDS (Integrated Child Development Scheme), Public Distribution System (PDS), Janani 

suraksha yojana, FSSAI’s Eat Right India campaign etc. 

Poverty 

Poverty eradication has been the biggest challenge for India. Poverty has many associated 

problems with itself. Poverty is a social phenomenon in which a section of the society is 

unable to fulfil even its bare necessities of life.Government of India has defined poverty line 

on the basis of recommended nutritional requirements of 2400 calories per person per day for 

rural areasand 2100 calories for urban areas. The average calorie requirement is estimated by 

taking into account the population composition by age,sex and occupation categories together 

with the corresponding calorie norms by Indian Council of Medical Research (ICMR). 

Causes of Poverty 

High growth rate of population, landless labours, low productivity, illiteracy, political system 

and corruption, inequalities of income, regional disparities, excessive population on 

agriculture etc. 

Poverty and Nutritional Status 

 The inter-relationships between poverty and nutrition are well known; poverty restricts 

access to food required to meet daily requirements or ensure dietary diversity and thus leads 

to malnutrition, while malnutrition can adversely affect educational and economic 

attainments, thus perpetuating poverty. Therefore, in the existing scenario of unequal growth 

and poverty, it is not surprising that the burden of malnutrition in India remains high; there is 

therefore no surprising paradox in the coexistence of relatively high aggregated growth rates 

and high rates of malnutrition. In order to minimize the adverse impacts of poverty, 

government has initiated many programmes i.e. MGNREGA, AAY-Aandata 

aaysarankhshanyojana,TPDS-targeted public delivery system etc.Periodic monitoring of the 
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nutritional status of the population is vital to measure the impact of strategies to improve 

prevalent situation. 

Sustainability 

To realize long term benefits ofpolicies and programmes for alleviating poverty and food 

insecurity, sustainability is a gamechanger factor. In the era of global warming and climate 

change,sustainable development is key factor. 

 In 2015, the United Nations (UN) committed to achieving zero hunger by 2030 as the second 

of the Sustainable Development Goals (SDGs). An important element of this goal is to end all 

forms of malnutrition, including agreed targets on childhood stunting and wasting. This 

represents an important progression beyond the Millennium Development Goals (MDGs), 

where food security was defined and measured solely on the basis of basic energy 

requirements (caloric intake), and prevalence of underweight children. This new commitment 

has significant implications for the focus of research and policy decisions; it requires a 

broadening of scope beyond the traditional analysis of energy intake, and inclusion of all 

nutrients necessary for adequate nourishment. 

The 2030 Agenda and the SDGs 

With the adoption of the 2030 Agenda and its accompanying 17 SDGs by 193 heads of state 

in 2015 (UN 2015) – grouped under overarching themes of people, planet, dignity, 

prosperity, justice and partnership – sustainable development is back in the international 

limelight. The SDGs have been widely praised for a strong articulation of an environmental 

dimension, in addition to breaking new ground with goals on inequality, economic growth, 

energy, and peace. By closely linking “sustainability” with “development” through the 

principles of “universality”, “integration” and “leave no one behind”, the 2030 Agenda has 

been much celebrated in academic, activist, business and policy circles as a means to 

stimulate a radical shift in world affairs. 

Conclusion 

About a half of the world’s population is affected by food insecurity i.e. obesity and 

micronutrient deficiency- showing the need for a reform at the same time, problem is 

exacerbated by ecosystem degradation and climate change to deliver food and nutrition 

security for present and future generation, the efforts must be sustainable, resilient and 

https://link.springer.com/article/10.1007/s41055-019-00057-1#ref-CR10
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efficient. From our above analysis we interconnected food insecurity and poverty and the 

greater role of sustainability in eradication of aforementioned challenges. 
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The existing government is willing to double the farmer’s income by 2022, but to 

achieve doubling farmer’s income might require novel strategies and some change in 

the policy stance. In India, majority of farmers are small and marginal; they are 

practicing sole cropping system. Presently, land fragmentation is also biggest issue in 

Deesa pocket of Banaskantha district. Thus, to combat this situation, KrushiVigyan 

Kendra, Banaskantha-I, innovated and tested intercropping module of chilli + 

muskmelon(1:2) on plastic mulch with drip irrigation during summer season on 

farmers field of five different villages of Deesa taluka. Total 28 farmers’ were identified 

on their interest and on farm trial carried on 0.40 hectarearea each.Results of the 

present investigation revealed that, main crop chilli produced 99.4 q/acre green fruit 

yield and muskmelon produced 111.6 q/acre of fruit yield in intercropping systems. 

Chilli equivalent yield was 156.9 q/acre with 1.77 land equivalent ratio (LER). Over the 

intercropping systems earned gross income Rs. 4.38 lakh per acre as compared to sole 

crop of muskmelon gave 1.80 lakh and 3.11 lakh per acre in chilli with traditional 

practices.  This technology could be promising in terms of efficient utilization of land, 

minimum input involvement, reduce abiotic stress, higher productivity with more 

revenue generation and combating the land fragmentation issue in agriculture.This 

module has gained very much popularity within a short time among the farmers of 

Gujarat, Maharashtra, Karnataka, Andhra Pradesh, Telangana, Punjab and covered 

566.92 hectare area in one year. 

Keywords: Chilli, economics, intercropping, LER, muskmelon, yield. 

INTRODUCTION 

Now a day’s government emphasis on doubling farmer’s income through innovative 

practices with many useful strategies which were proposed like per drop more crop; quality 

seeds; Soil-test based nutrient management; post-harvest crop losses; value addition; creation 

of a national agricultural market, removing distortions and e-platform etc.; new crop 
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insurance scheme and promotion of ancillary activities (poultry, sericulture, beekeeping and 

fisheries) etc. Though the doubling farmers’ income by 2022 looks quite challenging but it is 

needed and is attainable (Kumar and Chahal 2018).The income enhancement of farmer would 

come mainly from seven sources like increase in productivity of crops, adoption of allied 

sectors, improvement in efficiency of input use that would save cost, increase in cropping 

intensity at farmers' field, diversification towards high value commodities, better 

remunerative price realized by farmers, and shifting way unproductive labour from 

agriculture to nom-farm activities (Khanamet al. 2018).Contradictory to this, day by day land 

is synchronizing with increasing population. Fragmentation of land is widespread in India 

and it is believed that fragmented nature of land holdings may play a major role in explaining 

low levels of agricultural productivity.  

Intercropping could be an option of assured income and also it increases productivity  

of  crops  in  per  unit  area  and  per  unit  time.  Therefore,  recently  intercropping  has  

gained  momentum   particularly   in   the   densely   populated   countries  which  has  limited  

per  capita  land  for  crop  production.  Therefore,  it  is  one  of  the  techniques  of  vertical  

expansion  of  crop  production  that  increase  cropping  intensity  in  developing  countries  

like  India.  It increases total productivitythroughefficient utilization of land, labour and 

growth resources such as increasing utilization ofsolar radiation anddifferentinputs    

includingfertilizerandwater(Ahmed et al., 2006). Intercropping not only reduces the risk 

associated with input costs but also increases profit potential (Rathi and Verma, 1979).  

Moreover, it provides several major advantages namely; diversification reduces risk   

associated with crop failure, offers greater yield stability and utilizes the available growth   

resources more efficiently and sustainably (Hirotaet al.,1995  and  Islam  et  al., 2006). 

Greater productivity in intercropping system is commonly achieved by minimizing inter-

specific competition and maximizing complementary use of growth resources. 

Deesa Taluka of Banasknatha district is a hub of vegetable. Chilli is one of most crop 

cultivate in 11,000 ha area with average productivity of 225 q/ha in summer season due to 

favourable soil, climatic condition and better demand in market. Sole cropping of wider 

spacing crops is most commonly practices followed in this area and there is scope to utilizes 

the interspaces of chilli for growing short duration vegetables like muksmelon. Particularly 

the chilli crop is an erect, medium tall and compact plant with moderate branching habit 

could be ideal for growing inter crops. The morphology, growth habit, duration and wider 
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spacing recommended for this variety enables to grow some short duration vegetable crops 

along with it without much adverse effect on the main crop. 

Inter-specific competition may be minimized  through  judicious  choice   of   crops   

(Santallaet al.,  2001).  Usually  plants  differing  in  growth  duration,  height,  rooting  

systems  and  nutrient  requirements  are  considered  to  growth together in intercropping 

systems (Reddy and Willey,  1981).  Better  intercrop  production  could  be  achieved  with  

the  choice  of  the  appropriate  crops  (Santallaet al., 2001),   population   density   and   

planting   geometry   of   component   crops. 

Keeping  the  above  point  in  view,  the  study  on  chilli + muskmelon intercropping 

(1:2) conducted on farmers field using improved production technologies with the objective 

of showing the land productivity enhancement for more revenue generation with 

intercropping systems under actual farm situation.  

MATERIAL METHODS 

The present study was conducted in the Deesa Block of Banaskantha district in 

adopted villages under the Farmers during summer season of 2018-19. Five different villages 

viz., Ranpur, Jorapura, Gogadhani, Dama and Malgadh were selected for the present 

experiment. Identified villages were located in 8.0 km periphery circle of Deesa city which 

was easily approachable. The region is characterized by sub-tropical and semi-arid weather 

comes under IV- North Gujarat Agro-climatic zone. The mean maximum annual temperature 

of the area is 45.60°C while the mean minimum annual temperature is 36.66°C.  

The present experiment was conducted in the farmer’s field with three treatments: (a) 

Chilli + muskmelon intercropping systems (1:2) (b) sole muskmelon (c) sole chill on farm 

trial were carried out on 0.4 ha area. For each treatment, 28 farmers were identified from 

selected villages (each OFT was a replication) and the selection of farmers completely based 

on their interest to use of technology. The necessary steps for the selection of site and 

farmers, lay out of demonstration etc. were followed as suggested by Chaudhary (1999). 

Observation related to yield and productivity was taken from unit area (1.0 m2) from each 

plot to maintain the uniformity in observation.  

Soils in the experimental area were sandy loam texture with pH ranges between 7.4 to 

8.6 and EC 0.28 to 0.39. The available nitrogen content was low and ranges from 153 to 231 
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kg N ha-1, available phosphorous content was low to medium (12.34 to 45.76 kg P2O5 ha-1) 

and available potassium content was high  (422.7 to 597 kg K2O ha-1) respectively. 

Before conducting the study, Scientist of KVK, Banaskantha-I organized capacity 

building programmes in 5 different villages. Identified farmers were trained with technology 

and package of practices provided for intercropping systems. Plastic mulching and drip 

irrigation systems were recommended for resource conservation. As muskmelon is short 

duration crop (70-80 days) and chilli is long duration crops (150-180 days) created more 

compatibility in intercropping without any competition for resources. Three row hole silver + 

black plastic mulch of 25 micron laid out in field with the help of tractor operated machine at 

150 cm mulch row spacing witch drilling of RDF and spreading of drip lateral.  Muskmelon 

crop were sown in 2nd week February at 30 cm spacing in both side hole and chilli seedlings 

(hybrid) were transplanted in central hole of mulch at 30 cm spacing. Selection of hybrids on 

the basis of survivability during summer (~450C) and market acceptance of chilli and 

muskmelon were doneon all farmers field. The mean data for each parameters were 

calculated and use of comparative study with farmers practices (check) Gomez and Gomez, 

1984. 

RESULTS AND DISCUSSION 

Effect of intercropping module on yield and economics: 

On farm trial of Intercropping of chilli + Muskmelon OFT in plastic mulching under 

drip irrigation lead to higher yield of system due to addition yield obtained from intercropped 

muskmelon. Muskmelon produced fruit yield of 111.6 quintal/acre in short span of time (70 

days) with availed resource provided for chilli crop. The scenario on intercropping also 

reported by Ahmed et al. (2013), Muoneke and Ndukwe (2008) and Manga et al. (2003). 

On the other hand, main crop chilli started fruiting from 55-60 days and produced 

99.4 quintal/acre of green chilli in 8-10 picking. Chilli equivalent yield was 156.9 

Quintal/acre with land equivalent ratio (LER) is 1.77 (It indicates that 77% yield advantage is 

obtained when crop grown as intercrop as compared to sole crop). Similar results were also 

reported by Sureshaet al. (2007) in different chilli based intercropping systems.In term of 

economics, IFT of intercropping giving gross income Rs. 4.38 lakh per acre and sole crop of 

muskmelon gave 1.80 lakh and 3.11 lakh per acre in chilli with traditional practices. 
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The other benefit of this technology was intercropping systems reduced cost 

involvement for field preparation, labours for various operations, saving of mulch roll and 

inputs like fertilizers in same piece of land reduced the overall cost of cultivation. Saving of 

energy and fuel for pump operation for irrigation due to higher WUE. 

Wiley, (1990)considers intercropping as an economic method for higher production 

with lower levels of external inputs. Thisincreasing use efficiency is important, especially for 

small-scale farmers and also in areas where growing season isshort (Altieri, 1995). 

Production more in intercropping can be attributed to the higher growth rate, reduction 

ofweeds, reducing the pests and diseases and more effective use of resources due to 

differences in resourceconsumption (Eskandari, 2012). 

Apart from that, labor investment in traditional practices is 60% more for weeding, 

fertilizer application and more numbers of sprays for pest and disease. Such type of problem 

were minimize in intercropping practices with use of plastic mulching with drip systems and 

intercropping eliminated weed problem due ground cover.  Optimum temperature in crop 

microclimate causes better pollination and more fruiting. Intercropping created better 

microclimate in field and reduced the harsh temperature effect (~450C) on pollination of 

chilli during summer season. 

The existing government is willing to double the farmer’s income by 2022, by 

adopting this type of innovative technology module in farming, the time can be shorten and 

the target for the same can be achieved with conserving resources. As intercropping systems 

reduced cost involvement for field preparation, labours for various operations, saving of 

mulch roll, and inputs like fertilizers in same piece of land reduced the overall cost of 

cultivation. 

Upscaling of technology: 

Due to higher net return and many more advantages, technology module become a 

very popular in summer season among small land holding farmers and they have received 

more net return per unit of land. During summer2019-20, this module was being replicated 

drastically and gained popularity among the farmers from Gujarat, Punjab, Maharashtra, 

Andhra Pradesh, Karnataka and Telangana state. The horizontal spread of this module on 

around 566.92 hectare area in within a 1 year testing. Main reason for up-scaling of this 
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technology module in various states and Gujarat through mass media, new paper, TV 

channel, farmers’ publicity and social media etc. 

It is evident that the intercropping of chilli with muskmelon earned more net returns 

and showed effective utilization of resources as compared to sole crop of and is, therefore, 

worth adopting by chilli growers in larger area specially small and marginal ones where the 

farming is generally done by their own family members. 

 

 

 

 

Table 1. Impact of innovative technology on farmer field in term of yield and economic 

Village 

Average yield (q/ac) Cost of cultivation (Rs./acre) 

Under IFT 
Traditional 

practices 
Under IFT 

Traditional 

practices 

Intercropping Sole cropping Intercropping Sole cropping 

Muskmelon Chilli Muskmelon Chilli Muskmelon Chilli Muskmelon Chilli 

Ranpur 122 110 138 115 30225 66542 40050 65244 

Jorapura 110 95 130 111 29850 60450 36888 58566 

Gogadhani 106 102 126 106 28666 63550 44650 62240 

Dama 112 96 132 110 32254 66855 42690 68700 

Malgadh 108 94 128 102 34068 60600 40555 59444 

Average  111.6 99.4 130.8 108.8 31,013 63,599 40,967 62,839 
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Village 

Gross return (Rs./acre) 

Land 

equivalent 

ratio Chilli 

equivalent 

yield 

(q/acre) 

Under IFT Traditional practices 
Intercropping 

(Chilli+ 

Muskmelon) 

Intercropping 

Total 

Sole cropping 

Muskmelon Chilli Muskmelon Chilli 

Ranpur 168360 314600 482960 190440 328900 1.84 172.8 

Jorapura 151800 271700 423500 179400 317460 1.70 151.6 

Gogadhani 146280 291720 438000 173880 303160 1.80 156.6 

Dama 154560 274560 429120 182160 314600 1.72 153.7 

Malgadh 149040 268840 417880 176640 291720 1.77 149.6 

Average  1,54,008 2,84,284 4,38,292 1,80,504 3,11,168 1.77 156.9 

Note: Green chilli selling rate: Rs. 2560 per quintal and Muskmelon fruit: Rs. 1380 per 

quintal   
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Apiculture: Boom in Rural Area 

S.S. Shaw, Priyanka Nagdev*, K.V. Nagarjuna Reddy* 

Department of Entomology, IGKV, Raipur 

Beekeeping or modern apiculture is the art and science of rearing, breeding and 

managing honey bee colonies in artificial hives for economic benefits. Beekeeping is 

becoming a very fascinating occupation day by day and the economic returns from this 

venture are quite high than the investment required. Apiculture does not bring any pressure 

on agriculture land and it produces honey, beeswax, pollen, propolis from the flowers which 

otherwise dry up in nature and go waste. Beekeeping is advocated to improve human welfare 

by alleviating poverty through increased household income, biodiversity conservation, food 

and nutritional security, raw material for industries and enhance environmental resilience. 

Beekeeping plays a crucial role in the present context of commercialization of agriculture and 

liberalization of economy. It covers entire scope of honey bee resources, bee products, 

beekeeping practices, pollination services and their interface with business systems and 

environment integrity.  

The profession of bee-keeping offers an immense potential for providing employment 

to rural masses in India where many crops, vegetables, evergreen trees, forests etc. provide 

required flora. The distinctive feature of beekeeping is the small capital investment required 

as compared to other industries. Furthermore, it does not need raw materials in usual sense as 

nature provides the same in the form of nectar and pollen. Beekeeping does not require large 

size of land nor fertile land to produce as hives can be located on poor land, on top of trees, 

and rocky areas.It can be carried out by all age groups, i.e. by men’s, women’s, grownup 

children’s and even by physically handicapped and retired person. It produces honey, 

beeswax, pollen, propolis from the flowers which can be sold out to earn income. If 

conditions are favourable, level of bee-keeping can be increased to semi-commercial or 

commercial level. 

Among the insects honeybees are regarded as the most beneficial to the mankind since 

prehistoric times. India’s climate and Chhattisgarh’s geographical location provide good 

scope for apiculture as indicated below: 

Most farmers are unable to implement any proposed schemes as they have marginal and 

small land holdings. Apiculture is suitable for small, marginal and even landless farmers as it 
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doesn’t require any possession of land. Also farm women and children can easily run this 

enterprise. 

 

*Ph.D. Scholar 

1. By obtaining the basic designs, beehives can be produced in villages by local black smiths 

and carpenters which increases local employment opportunities. 

2. Pure honey is obtained from apiculture. As honey is rich in nutritional and medicinal 

properties it provides benefit to farmer families. 

3. This enterprise provides many sources of income. In recent times various pharmaceutical 

companies are buying honey. Hence honey serves as a source of income. Bees wax collected 

from bee hives is also a source of income. Sale of royal jelly, bee colony and queen bee also 

provides income. 

4. Foraging bees pollinate the flowers while collecting pollen and nectar, this improves the 

quantity and quality of produce, which is the most important aspect. Apiculture is a solution 

to the increasing unemployment problem in our country. Itdoesn’t require any technical 

knowledge. Hence it is more beneficial than any other cottage industry started with 

investments. Now a day the need for automation has resulted in even the small enterprises to 

spend heavily on machinery but apiculture is such a stable enterprise that it doesn’t require 

any specialized equipment. The benefits of apiculture itself teach the methods of beekeeping. 

 

Bee fauna of India 

 

1. The Indian bees (Apis cerana indica) – Body size of bees vary from south to north India. 

These bees make parallel combs in hollows of rocks, crevices and cavities on the branches of 

trees etc. This is a domesticated honey bee and can be easily managed in bee hives. Honey 

yield from a colony varies from 7 - 10 kilos.  These bees are prone to heavy swarming and 

absconding. These are also known as Satghara in northern hills agro climatic zones of 

Chhattisgarh.   

2. The Giant bee (Apis dorsata) – It is largest in size and aggressive than all other honey bee 

species. It builds its comb in mountain rocks, high rise buildings and forest trees. Their 

combs are as large as 1.5-2.0 m in width. Locally these are also known as Bhanwarmakkhi. 
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The colony yields 20- 50 kg of honey annually. The high honey yielding qualities of this bee 

lured many bee keepers to keep them in a frame hive but success so far eluded them but 

scientific harvesting of honey can be obtained. 

3. Small bee (Apis florea) –This species is the smallest among the honey bees. The bees usually 

construct their combs in shaded places, bushes, edges etc. They abscond their hives very 

often. Honey yield per colony ranges from meagre 500 – 1000 gm, being the reason for less 

preference for domestication but the honey is of highly medicinal values as the nectars are 

being harvested from many weeds which are of medicinal nature. 

4. European bee (Apis mellifera) –It is the most widely domesticated bee species in the world. 

It is larger in size than Indian bee and has greater yield. It has gentle temperament and less 

swarming qualities. It was introduced in India in 1960’s. It is resistant to sac brood virus. The 

average honey yield is about 20-25 kg/colony. There are many races of this species 

throughout the world. 

 

Colony organization of honey bees 

Honey bees are social insects which live in colonies. A bee colony comprises three 

different castes which perform different duties. They include one queen, several thousands of 

workers and a few hundred drones. The primary function of queen is to lay eggs; the workers 

perform all the duties of the hive. The function of the drones is to fertilize the young virgin 

queens. 

   The worker bees constitute the bulk of the population. They have a well-

organized division of labour which depends upon age. During the first three weeks of her life 

a worker bee attempts to indoor duties such as the secretion of royal jelly, feeding of the 

brood and queen, secreting the bee wax, clearing, ventilating and guarding the hive. After 

three weeks she attends outdoor duties such as foraging. In spite of division of labour based 

upon age there might be changes in the duties when necessary. 

1. Collection of honey – Nectar is a sweet sugary secretion of the nectaries of flowers and other 

parts of the plant. The nectar is sucked up from flowers and stored in their honey stomach. 

Nectar load is nearly 10 mg. The forager bees unload the nectar load by distributing the load 

to the hive bees. Hive bees ripen the nectar by regurgitation. During this process there is 

enzymatic conversion of sugars. When the nectar has attained the desirable concentration, it 

is stored in cells. The foraging bees also collect pollen which is carried back to the hive in 
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their hind legs, packed in pollen basket called corbiculae. A load of pollen may vary from 8-

30 mg. A foraging bee carries back both pollen and nectar back to its hive but under 

threatened conditions it leaves back the pollen. The pollen can be collected from 50-500 

flowers and as many as 45 loads may be collected each day by a forager. 

2. Water –Water is required by the bees to maintain the proper humidity levels in nest as well 

as to regulate high temperature through evaporation. It is also required for dilution of honey 

for larval food, when there is no nectar supply. Water forager may make 50 trips per day 

depending upon the needs of the colony. 

3. Collection of propolis –It is a sticky and resinous material gathered by bees from trees and 

other vegetation. It is used by the bees to stick down frames, proofing the walls of the hive 

and cover unwanted debris. Indian bee does not gather propolis but European beebees are 

heavy propolisers. Hence infestation of wax moth is less. 

4. Colony’s defense activities – There are guard bees at the hive entrance which sting intruders. 

There are special mechanisms in honey bees which alert the other bees about the intruders. 

The pheromone pentyl acetate is present in the secretions of sting glands (Dufours gland), 

which when stung into the intruder and released into the surrounding air alerts the other bees. 

5. Royal jelly – Royal jelly is secreted by the hypo-pharyngeal glands of worker bees. On an 

average it contains 66% moisture, 12.34% proteins, 5.41% lipid, 12.5% reducing substances, 

0.02% sugar and 2.01% undetermined substance. Royal jelly is rich in vitamins, sterols, fatty 

acids and 10-hydroxy decenoic acid antibiotic. Royal jelly is fed to the brood of worker bees 

up to 3rd day and after 3rd day only queen beeis fed. 

6. Wax –It is produced by worker bees up to 12th day. On an average a bee hive yields 3.62 kg 

of honey and 0.433 kg of wax. 

7. Bee communication –Field bees search the pollen and nectar sources and bring back a load 

to hive. Distance and direction of the food source is communicated to fellow foragers by 

means of peculiar dance which is performed in relation to the position of the sun. Hence other 

forager bees find the source easily. 

8. Maintenance of hive temperature –Honey bees are able to cool their hive temperature by 

fanning movements made by the wings of worker bees. If the outside temperature is less the 

bees increase the temperature by clustering inside the hive. 

9. Control of reproduction in honeybee colonies – In the bee colony reproduction is 

controlled by the queen bee. The queen produces a pheromone from its mandibular glands 
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called as “queen substances” which informs the worker bees about the presence of queen. 

The effect of this material can disappear due to the loss of queen or under overcrowded 

conditions during swarming. Under these circumstances there is initiation of queen cell 

building and development of ovaries by the worker. The laying worker will lay unfertilised 

eggs producing drones only. 

The life cycle of the honey bee is described in the following table. 

Member Egg period Larval duration Pupal period Total (In days) 

Queen 3 5 7-8 15-16 

Worker 3 5-6 3-12 19-21 

Drone 3 7 14 14 

 

Important points for beginners 

Insufficient knowledge of bee management may lead to losses, hence it is necessary to 

acquire sufficient knowledge of apiculture. A beginner should know the following points: 

1. Gain sufficient knowledge about bee behaviour and management from literature and 

bulletins. Gain experience by working with a successful bee keeper and attending bee 

keeping courses. 

2. Before start of beekeeping it is mandatory to record the available flora in 2-3 km periphery of 

apiary which will indicate the diversity of flora all around the year and to identify the dearth 

period for proper management.  

3. Start with few colonies and then increase their number with experience. 

4. When to start bee keeping – bee keeping may be started at any time of the year but it is 

advisable to start bee keeping during spring when a good income of nectar and pollen is 

available to honey bees. A bee keeper should survey about the flora in the locality and the 

period of flowering. The following are the sources of pollen and nectar for honey bees. 

 

Natural sources of honey bee 

Plants/ Flowers Flowering period Types of Sources 
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pollen Nectar 

(A) Fruit Trees   

Guava September and May     

Black 

blackberry 

May, June     

Mahua July, August     

Lemon June, July     

Jack fruit January, February     

Indian goose 

berry 

March     

Date palm February, March     

Coconut May, June     

Custard apple July -   

Sapota February- March -   

Tamarind  July- August -   

Mango February     

Litchi April- May -   

(B) Wild Plants 

Semal February, March     

Indian rosewood March, April -   
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Babool May, June   - 

Subabool January     

Eucalyptus December, March     

Arjun April, May   - 

Sal April, May   - 

Neem April, May     

Palash March, April     

Sagon March, April   - 

Tendu February - - 

Char February   - 

Lediya March, April   - 

Cereal And Pulse Crops 

Lentil March     

Gram January, March   - 

Urd, moong April, September and 

January 

  - 

Lobia April     

Pea February, March     

Pigeon pea October, December     

Khesari January, March     
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Berseem March, May     

Mustard December, January     

Linseed January, March     

Sunflower May, June     

Safflower February, March     

Castor December, January     

Sesame May, June and 

September 

  - 

(C) Vegetable Crops 

Bottle gourd March, April     

Ash gourd April, January     

Ridge gourd, 

sponge gourd 

April, January     

Ivy gourd April, January     

Bitter gourd March, June     

Brinjal October, December     

Tomato October, December     

Chilli October, December     

Lady’s finger April, May     

Beans  December, May     
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Coriander December, January     

Musk melon April, May     

Water melon December, January     

Cucumber  April- June     

(D)Medicinal Plants 

Dhawada March-April -   

Safedmusli August, September   - 

Gudmar July, September     

Aswagandha December, January   - 

Japanese mint March-June  -   

Harra, Baheda, 

Bela 

May, June  -   

Bhringraj Throughout the year     

Wild Garlic April-June     

Adusa April-June     

(E)Ornamental Plants 

Marigold January, April     

Xinia November – February     

Dahelia September, November 

October, January 
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Dhatura January- February     

Bottle brush April- July, August -   

Apart from these, other flora such as weeds in the locality also provide nectar and pollens to 

the bees.  

 

Bee hives and appliances 

Many instruments have been scientifically developed for apiculture. Use of these appliances 

increases the yield, reduces time and investment: 

 

1. Bee hive:  The wooden hives consist of 8-10 frames. The British standard (Langstroth), 

Dadant hive, ISI Newton hive are few examples of different types of hives. The hive 

containing 8 frames has a brood chamber of 11.5” x 11” (external measurements) and 10” x 

9.5” (Internal measurements) and a depth of 6.6”. The size of the brood frame is 9” x 6” and 

super frame is 9” x 3”.  The brood chamber rests on the bottom board whose extension serves 

as the alighting board. The front is provided with an entrance which facilitates the entry and 

exit of the bees. The top cover on the top of bee hive makes it imperious to rain water. Queen 

excluder is a wire grating placed on the top of the brood frame which prevents queen bee 

from entering the super chamber.  

2. Comb foundation sheet:It is a sheet made of bee wax on which the bees prepare the comb. It 

has hexagonal depressions or markings of the exact shape and pattern of brood cells. There 

are three kinds of cells: i) attachment cells with which comb is attached to the wooden frame, 

ii) the storage cells for storing honey and pollens, iii) the brood cells for rearing the young 

ones. The brood cells are of three types: a) the worker cells in which workers are reared, b) 

the drone cells in which the drones are reared (c) Queen cells in which queen is reared. The 

queen cell is largest in size and located at the bottom of the hive and appears only when the 

queen is being reared.The queen cell serves the only purpose of rearing the queens while the 

drone and worker cells may be used as storage cells. 

3. Drone trap:It is used for getting rid of the drones by trapping them by placing it at the hive 

entrance.  
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4. Wire entrance guard:It is made up of thin wood whose length is according to the entrance 

of the box. It is used to decrease the requirement of the entrance of the box. 

5. The queen excluder: It is a wire grating placed on the top of the frames, separating the 

brood chamber from the super chamber. The wire mesh has holes smaller than the size of the 

queen bee. This facilitates the movement of worker bees but restricts the queen bee in 

thebrood chamber. 

6. Honey extractor: It is a drum made up of iron which has a hand or motor operated 

centrifugal machine with revolving chambers into which the frames are fit. As the handle is 

worked, honey flows out of the frames by the centrifugal force without breaking the comb.  

7. Smoker: It is amade up of tin. Sticks, cloth or dried cow dung are placed in the hollow 

portion to generate smoke. It is used during the inspection of the hive. 

8. Hand gloves:These are made of leather, plastic, jeans, rubber or wool. It is used during the 

inspection of the hive to prevent stinging by the bees. It is used during the initial stages of 

apiary. 

9. The bee veil: It is made up of mosquito netting or plastic and is used to protect the face from 

stings of the bees during inspection. 

10. Swarm catching basket:This is a small basket made up of cloth or bamboo and is used for 

collecting a sitting swarm and bringing it back to the hive. 

11. Feeder:It is a rectangular or circular vessel made up of iron. Sugar syrup and other liquid 

food are poured into it for the bees to feed on during the dearth period. Small wooden pieces 

are provided as rafts to prevent bees from drowning. 

12. Transport box:A hollow wooden box made for accommodating the bee hive while 

transporting from one place to another. 

13. Costume:Blue, black and colourful scented dresses should be avoided while working with 

bees. The dress should cover the entire body.  

Apart from these, simple instruments such as knife, rope, thread, scissor, tarpaulin and ant 

wells are also used. 

 

Apiary establishment 

1. The bee hive should be located within a radius of 2 km from source of nectar and pollen. 

Wind breaks should be present on the west side of the bee hive to protect it from heavy rains 

and winds. 
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2. The bee hive should be located under the shade, should have good aeration and far from 

dense forests.  

3. The site should contain natural sources of water and must be free from dampness.  

4. The site should be off the main road and connected off-roads. It should be away from 

community places such as schools. 

5. Meadows, fields and places with nests of ants and termites should be avoided. 

6. The fencing of the site is preferred. 50-100 bee hives may be accommodated in a commercial 

site. The hives should be placed at a distance of 6-10 feet within the rows and 10-20 feet 

between the rows. 

 

The bee hives should be placed rectangularly or triangularly in the site. The number of 

bee hives can be increased or decreased based upon the availability of food sources. 2.5 

hectares of foraging area is sufficient for a bee hive. Boxes should be placed in close 

proximity during the honey flow period and far from each other during the dearth period. 

The boxes should be placed in a levelled plane and on 1-2 feet stands. The hive should 

be facing the east direction. The legs of hive stands should be placed in earthen pots filled 

with water. 

1. The first step in apiculture is obtaining the bee colony. The bee colonies can be procured 

from new and old beekeepers, commercial beekeepers and related institutes or from any 

natural location. Spring season is the most suitable period for initiation of bee keeping. A bee 

keeper obtaining the bee colony from natural locations should note the following points: 

When obtaining a colony from muddy walls or dried hollow trees, the entrance should be 

widened. The comb should be collected in pieces. The bee hive should be collected by cutting 

them into small portions wearing the overalls. The bees left outside the hives should be 

collected carefully and placed in a bag. Smoking should be done to drive the hovering bees 

into the bags. The cut portions should be wrapped in a cloth or banana leaf. The cut portions 

should be handled carefully to prevent damage to the comb and brood. The mouth of the bag 

should be closed properly and brought to the site carefully. 

2. The bee hives located inside the cupboards should be collected carefully by opening the door 

slowly and gently cutting portions of the hive and placing them in bags. The rest of the bees 

should be smoked and collected in a bag. 
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3 Collection of bee hives from trees: Swarming bees should be collected within the 3-4 hours 

when they sit idle on nearby trees. The bag should be kept in such a way that the hive located 

on thick branches will be collected into the bag by shaking the branches. The mouth of the 

bag should be closed slowly. The bag should be placed inverted on the branch to collect the 

remaining bees which were hovering nearby. The worker bees enter into the bag if queen bee 

is present inside. These colonies should be kept in shaded places in the apiary and transferred 

to the bee hives during night. If the colony is on thin branches, the entire branch should be cut 

and brought to the apiary and kept at the entrance of the bee hive.  

 

Establishing of bee colony 

 The hive brought in cloth bags should be cut into the suitable sizes of brood frame and 

stitched with jute or thread or banana fibres. The frames should be kept into the brood 

chamber one after another carefully. Similarly all the hives collected from a bee colony are 

kept into the boxes. Evening time should be preferred for this activity as the bees have less 

swarming behaviour during dusk. The bag should be kept at the entrance of bee hive to let the 

remaining bees to enter into the hive. In second method, open the mouth of bag, remove the 

top cover of the hive and shed the bag into the box. Arrange sugar solution for the bees after 

establishment. If bee hives are available, 1-2 frames of the brood chamber should be placed 

in another box, to prevent swarming. Wire entrance guard should be placed for atleast 10 

days and the hive should be inspected for the activities of the bees. If the bees started 

foraging, it can be concluded that the bee hive have been established successfully.  

 

Division of honey bee colony, uniting, transfer and Inspection 

Division:Breeding by bees is fast at favourable time which causes overcrowding in the 

box,resulting difficulties in breedingand other working activities. At this time the queen 

honey bee along with the few members of colony flies away, causes division of the colony. 

This division of honey bee colony is called natural division. At the time of natural division of 

bees, more no. of male cells are produced. Artificial division is suitable when the queen cell 

become mature or about to emerge. During this stage the old queen along with 2-3 brood 

chambers should be transferred to a new box. Mature queen or new queens emerges out and 

handles the old boxes. If a single hive is to be divided, only one queen cell should be kept and 

the rest should be destroyed. 
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Uniting bee colonies 

Weak colonies collect less honey and are more prone to infestation by wax moths. This 

results in absconding of the bee hive. In such cases two weak colonies should be united. A 

weak colony may also be united with a strong colony. There are two methods of uniting of 

the bee colonies. 

1. Smoking method – Each colony has its own specific odour and it is very difficult to combine 

the two colonies unless their odours are mixed well. The colonies to be united are brought 

close to each other, both should be smoked heavily. All the frames can be placed in one hive 

and the upper chamber can be removed.  

2. Newspaper method: The top cover is removed and frames are covered with a piece of 

newspaper having a few holes made with a small nail. The bottom board of the upper colony 

is then removed and brood chamber is placed above the other colony, the newspaper forming 

a partition between the two. After a day or two, the odours of the colonies will mix and the 

bees will cut through the paper and will unite together, forming a single colony.  

 

 

Transportation of bee hives. 

 Care should be taken while transporting the bee hives to a new locality in the events 

of dearth period or calamities. The bees of a colony have complete map of its surroundings 

upto 2km of radius due to its well-developed nervous system. If the bee hive is needed to be 

shifted to a new place within 2km, the bee hive should be placed away from its original 

location at a distance more than 2km for 1 week. The bees will forget their original site. If the 

hive is to be shifted within the apiary, the box should be shifted few metres daily. The hive 

entrance should be closed and care should be taken to prevent jerking. 

 

Inspection of bee colony 

 The colony can be examined thoroughly to know the working of it and determine 

problems if any. Proper clothing’s should be done before inspection to  avoid bee stings. 

There may be chances of instant use of smoker. The box should be opened calmly between 
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10 am to 3pm. The top cover and inner lid should be removed carefully and the frames should 

be lifted cautiously by holding both sides of the frames. Carefully examine both sides of the 

frame, to inspect the egg laying by queen, development of broods and presence of natural 

enemies like wax moths and diseases. The frame is kept back carefully after inspection. 

Similarly inspect the brood chamber and all other hives. 

 

1. Swarming: It is a natural instinct of bees. During the dearth period, when the nectar and 

pollen collection is low, the bees increase their population rapidly. The queen bee along with 

some of the workers leaves the hive, which is known as swarming. The swarming tendency 

differs from species to species. For example, the swarming tendency is more in Indian bee. 

Swarming tends increases the number of colonies but the colonies become weak, hence bee 

keepers try to prevent swarming. Swarming may be due to numerous reasons such as sudden 

decline in the nectar availability, sudden decline in the capacity of queen bee to lay eggs, 

imbalanced population of worker bees, sudden rise in temperature, lack of ventilation, 

inconvenience of location, pestering by drones, over-crowding in brood chamber. Swarming 

occurs on a bright sunny day when the sky is clear and in between 10 am – 3pm.  

Prevention of swarming 

1. Keep the bee hive in shade and provide adequate facilities.  

2. Without disturbing the brood chamber, remove the drone cells. If there is storage of nectar 

and pollen in brood chamber, it should be removed carefully. The brood chambers should be 

kept back carefully as the bees can get confused easily and may tend to swarm. 

3.  Maintain sufficient population of workers. Queen and drone cells should be cut away; the 

queen should be placed in a queen cageor cut the wings of queen bee. 

4. In spite of all these efforts if tendency of swarming continues, divide the colonies and 

introduce a new queen. Old queen and queen cellsshould be discarded. The wings of the 

queen must be cut and prevent it from escaping the hive. 

2. Desertion:Prolonged dearth period and adverse environmental condition result in a large no. 

of bees leaving the colony,which is known as desertion. 

Reasons –This usually occurs during the dearth period. Shortage of food, pest problems, 

diseases, intruders and theft of honey, pesticides toxicity and high temperature and humidity, 

smoke in the hive and other such problems may lead to desertion. 
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Management:  

1. Provide artificial food in the form of sugar solution during shortage period. Sugar solution 

can be prepared by mixing equal amounts of sugar and water during winters and double 

quantity of water during summer. Place the solution in brood chamber or in a glass veil 

placed at the central hole of inner lid. Gram flour should be sprinkled on the top cover to 

supplement the pollen. 

2. Frequent inspection for timely detection of pests and diseases of hives. 

3. In case of very strong colonies there may be frequent fights among the bees. Which may 

result in death or desertion of bees. 

4. During desertion sand, dust, or water may be sprayed.  Tie the bee hive with cloth when 

entrance guard is unable to prevent the escape of bees from hive. If the bees have already 

deserted, they can be collected from nearby trees where they rest soon after desertion. 

5. Prevent exposure to pesticides and smoke from residual burning. During unfavourable 

seasons avoid frequent inspections which will annoy the bees and lead to desertion. 

6. Collect and remove nests of predatory wasps and birds in the vicinity of bee hives. Transfer 

them to 2 km away from the site as they are beneficial in controlling pests of crops. 

 

Robbing in honey bees and its control 

  Keep the bee hives at appropriate distances. Unite weak colonies with strong 

ones. Perform frequent inspections of the hives. Based upon the population of the bee hive, 

sugar syrup should be fed during the late evenings and removed during dawn. Do not drop 

even a single bit of honey when withdrawing it from the hives. Wet grass may be put near the 

entrance of the hive of the robbed colony and sprinkle water on the bee hives. If the problem 

continues,make holes in the frames of robber bee colony which will engage the bees in 

maintenance work. The robbed bee hive should be enclosed in a wire mesh while the robber 

bee colony’s should be closed. If robbery continuous the bee hives should be shifted to a new 

location 2 km apart. 

 

Providing artificial diet 

Under natural conditions there is no necessity for artificial supply of pollen and nectar. But 

during dearth period there is necessity for supply of artificial diet. Artificial diet is provided 

under following conditions.  
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1.  Bees need excess food to increase the hive population during spring season. 

2. Excess extraction of honey by beekeepers. 

3. Collection of excess food to mitigate adverse environmental conditions. 

4. Establishment of new colonies and providing medicines along with food for disease control. 

5. Scarcity of sources of pollen and nectar. 

Shifting of super frames from one hive to another may increase the exposure to diseases.  

30-35% sugar solution in a feeder must be placed inside each bee hive. Care should be taken 

to avoid spilling of sugar solution. Soybean flour, yeast, sucrose, honey along with natural 

pollen should be provided during scarcity of pollen.  

 

Diseases and insect pests of honeybees  

Many diseases occur in the brood and adult stages of bees which include: 

a. Diseases of brood stage 

1. American foul brood  

It is a bacterial disease; in brood chamber the cells become loose and porous by the 

infection of these bacteria. The liquid fluid of diseased brood become brown then turns into 

black. When diseased brood is touched by any wood or needle it gives foul smell. Over aged 

worker bees and pupae’s are most affected by this disease. Mix 0.25- 0.40 gmteramycin in 

artificial food and provide to diseased colony. 

2. European foul brood 

This is also a bacterial disease, in which the workers, queen and male broods are 

affected. The body fluid of brood becomes yellow and turns brownish. Affected broods 

become loose, viscous and strong smelling.Management is similar to American foul brood. 

 

 

3. Mites  

Some mites enter the bee hive colony and lay egg before the brood cells closes. For its 

control it is advisable to spread sulphur dust (medical grade) which should be spread above 

the brood chamber, the sulphur dust will come in contact with bees and mite will be 

controlled effectively. 

4. Stone brood fungal disease  
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This disease is caused by Aspergillusfungus, which is present in soil and cereals. 

Foraging bees are more affected by this disease. Fungal spores enter into the bodies of 

foraging bees and with the growth of spores they leave the toxic substance in the bee and 

destroy the abdomen, due to which bees die.The fungus develops rapidly and the 

conidiophores comes out of the body of bees and these fungus are stored in each cells and the 

broods die from infection. Dead broods hardened like stones. This hard fungus initially 

appears white, which later turns green. 

Control –This disease is seen immediately after the rainy season. protect the bee hive during 

rainy season. Do not reduce the temperature inside the box. Protect bee boxes from getting 

moist and treat bee hives with formaldehyde. 

5. Chalk brood disease:  

Chalk brood is a fungal disease of honey bee brood caused by a spore-forming fungus 

named Ascosphaeraapis. Infection occurs when the larvae ingest the fungal spores along with 

their food.  The spore produces long filaments which penetrate the larva’s gut wall in order to 

absorb nutrients from the larva. After a few days of growing within the larva’s body the 

mycelium breaks out of the end of the larva. Larvae infected with Chalk brood disease 

usually die after capping. The mummified larva will show transition from a white to grey-

black colour. A needle can be easily penetrated into the mummified body. 

Management: Destroy bee hives infested with chalk brood. Avoid placing bee hive in places 

with high humidity. Control measures are similar to stone brood disease. 

Diseases of Adult bees 

 1. Nosema disease: This disease mostly affects the adult bees. The infected bees show 

distended gut, dysentery and crawling behaviour in the hive. The intensity of the disease is 

severe in spring. Fumagilin along with sugar syrup is fed to the infected bee colony. 

2.Acarine disease:  This disease is caused by infestation of mites. The adult mite lays eggs in 

the tracheal system of bees, through which the instars get into the host body. The infected 

bees are unable to fly, crawl and stop doing their functions. The infestation is severe during 

spring. Coal box steaming with 1 part carmic acid, 2 parts of safon oil, 2 parts of 

nitrobenzene and 2 parts of petrol to control the acarine disease. 
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3. Sac brood and thai sac brood:This is a severe disease which causes perforated capping’s 

throughout the brood. The dead brood changes to plastic like and granular. Only the worker 

brood is affected by this disease. Unlike foul brood disease, there is no foul smell. 

 Beekeepers can potentially spread the virus between hives by accidentally moving infected 

hive components from an infected hive to a non-infected hive, or through the movement of 

infected hives to different regions. The virus can also spread naturally. For example bees 

robbing infected food sources or drifting from infected hives can potentially spread the virus. 

Swarms can also contain individuals carrying the virus, which can allow the virus to spread to 

new areas. No chemical treatment is available for the management of disease. The disease 

can be prevented by: 

1.  Avoid shifting of infested bee colonies into the site. Prevent swarming or absconding from 

such infested colonies.  

2. The affected bee colonies should be burnt along with the hive for preventing further 

spread. The equipment’s should be treated with potassium permanganate solution. 

3. Do not transfer leftover food from infected bee colony to healthy ones. Such food should 

be discarded by burying in the ground.  

European bees are not prone to this disease.  

4. Viral diseases.  All the stages are susceptible to this disease. Infected bees cluster in the 

hive, sting ferociously and avoid attending the brood. There are no curative methods. The 

intensity is severe during summer.  

Wax moths, predatory birds, chameleons, ants, termites and predatory wasps are the major 

enemies of bees. Wax moths are considered as the main pest.  

(1) Wax Moth: They are of two types, greater and lesser wax moths. Both types of moths 

penetrate inside the box and lay eggs in roofs, walls and cracks etc. The caterpillars 

originating from them form mines and webs in the bee hive. The entire hive is destroyed. 

Prevention: Having a powerful bee family does not allow wax moth to enter. Do not leave 

any empty frames in the box. Place 5 grams of Paradichloro benzene in the bottle and keep it 

in the box by placing cotton plug on the mouth of the bottle. Keeping the powder of phenyl 

balls in the box reduces the attack of wax moth. In addition, the boxes are sprayed with acetic 

acid, formalin or sulphur. By removing and exposure of affected brood frame, to direct 
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sunlight,  the caterpillar of the wax moth comes out and fall down due to the heat and gets 

free from moth infestation, which can be put in the brood section back. 

(2) Wasp: The wasp hives are found in trees and huts near the apiary. Two species of wasp 

are found predominantly yellow-striped wasp and yellow-striped brown wasp. They catch the 

worker bee and feed them to their babiesin their hive. 

Prevention: Removing the wasp's hive from trees and huts, caneasily avoid the problem of 

wasp.  

(3) Birds: Many types of birds roam in the apiary and catch the worker bees and feed on 

them. Among these birds, Meropsorientalis is the main predator, which is often seen sitting 

on electric wires and poles. Monitor them around the apiary when they are present.Remove 

the nest of the bird present on the trees. 

(4) Chameleon: Often, the chameleons wander in the apiary. They sit in the entrance of the 

brood chamber and catchs and devours the flying bees, which reduces the number of bees. To 

prevent this, chameleon is monitored or chased away. To avoid the attack of chameleon place 

plastic chameleon at the entrance of bee hive. 

 

Honey extraction, ripening and collection 

The place of extraction should be clean, well lit and ventilated. It should be far from the reach 

of bees. Honey extractor, uncapping knife, brush, smoker, collecting vessels stove and gas are 

required.  

 

Selection of hive and uncapping of cells 

The worker bees seal the cells after ripening of honey. When 90% of the cells are 

sealed it is suitable for honey extraction. Remove the super chamber from the hives. The 

uncapping knife is heated and wax capping’sarecut from the top of cells by keeping the frame 

on a plate. The heated uncapping knife should be moved diagonally from one corner to 

another by which all the cells get unsealed. Such frames are placed in a centrifugal honey 

extractor. The machine is initially worked slowly and the speed is increased gradually. It 

should be rotated clockwise and anti-clockwise alternatively till all the honey is extracted. 
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When honey is extracted from all the frames they should be kept back into the chambers. 

Similarly honey is extracted from the subsequent boxes. All the equipment’s should be 

washed and cleaned thoroughly. Peeler can be used for harvesting the bees wax. Care should 

be taken to avoid spilling of honey outside the boxes. To prevent robbery and rivalry among 

the bees. The extracted honey should be collected in glass bottles and stored in a suitable 

place. 

Methods of ripening honey 

Unripe honey is rich in moisture leading to the growth of yeast which spoils the taste. 

Hence it is essential to ripe the honey. The honey should be left in the extraction container for 

some period by which wax and other impurities can be collected and discarded. Honey 

should never be cooked directly over the flame as it tends to lose its utilities and may become 

toxic. The honey container should be placed in a wide vessel containing hot water. To 

prevent charring of honey the container should be placed on wooden floats. The honey should 

be heated upto 65-70 oC until all the water has evaporated. The supernatant containing waste 

materials should be discarded. The ripened honey should be cooled back to room 

temperature. The wax floats when the honey gets cooled which can be removed with a spoon. 

The honey should be filtered with velvet cloth and the bottles should be sealed with bees 

wax. In an alternate method the honey should be kept in the scorching sun from 10-3 am for 

10 days to evaporate the moisture and collect the supernatant.  

 

Honey collection  

Honey absorbs moisture from the surrounding atmosphere which increases the risk of 

contamination. The yeast present in honey has a preferred temperature of 3-19 oC. Any 

temperature above 20oCand below 10oCis detrimental for the yeast. Hence the honey never 

gets spoiled in bee hive as the temperature is maintained at 30oC. Honey should be stored at 

5-10oC in glass container as it may react with metals leading to toxicity.  

 

Selling of honey  

Even the highest quality honey will not fetch good price, if presented unappealingly. The 

honey should be graded according to colour, taste and date of collection and should be sold 
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under such names. Transparent containers of round, rectangular or triangle shapes are most 

suitable containers. The mouth of the container should be wide enough for spoons. Eye-

catching labels with details of colour, weight, time and place of collection should be present 

on the containers. 

 

Grading of honey 

 The honey shouldn’t contain more than 25% moisture, 0.5% acids and 8% reducing 

sugars. ISI has graded honey into following categories.  

 

component 1st grade 

(Special) 

2nd grade 

(Grade A) 

3rd grade 

(Standard) 

Moisture 20% 22% 25% 

Simple sugars 70% 65% 60% 

Reducing sugar 05% 08% 10% 

Acid  0.2% 0.2% 0.2% 

Base 0.5% 0.5% 0.5% 

 

Classification of honey 

1. Based on species – Honey is available from all four types of bees. Honey from little bee has 

medicinal properties but the production is low. Honey from the giant bee is widely available 

in the market which is considered as 1st grade. It has less medicinal properties. Generally the 

honey extracted by natural process is impure. Adoption of latest technologies will yield 

honey rich in taste and medicinal values. 

2. Based on season -Chaith and kartik are the two kinds of honey available in India based upon 

season. Chaith honey is considered more prized than Kartik, as Chaith honey is collected 
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from fruits or wild trees while Kartik honey is collected from grasses and weeds. The honey 

collected from medicinal plants has medicinal properties in them.  

3. Based on location – Honey collected from hills is considered superior to honey from plains. 

The honey collected from medicinal plants of the Himalayas is considered to be the best. 

4. Based on natural sources – Honey is made from nectar of plant and trees hence the qualities 

of the plants also get incorporated into the honey.Hence the dominant flora of a locality will 

decide the type of honey. Honey from litchi is considered to be the most delicious while the 

honey from moringa and neem are considered to be the healthiest. 

5. Based on colour - Honey is categorised into white and red. Moringa, saffron and litchi honey 

are considered to be white. Greengram, jamun, and neem are considered red/white. It has 

more sweetness along with other nutrition’s. Hence red honey is widely used for medicinal 

purposes.  

 

Other properties of honey 

  Depending upon the environmental humidity, the moisture content of honey 

fluctuates. Hence the honey shouldn’t be left open during monsoon and winter.  Honey is 

naturally sweet in taste, but nectar collection from many species of plants may give bitter 

taste. Bitter honey is widely used in medicinal purposes.  

Freezing of honey 

 Pure honey freezes under low temperatures. Honey may freeze in different hours 

based upon its dextrose and fructose content. These are inversely proportional with reducing 

sugars. White honey has greater proportion of simple sugars which leads to quick freezing. 

Frozen honey melts back when exposed to heat or sunlight which indicates that reducing 

sugars are present init. Frozen honey is considered as pure and tastier. To prevent honey from 

freezing, it should be stored above 20 oC. 

 

6. Reduction in honey quality -Honey maintains its taste for longer time. The main reasons for 

higher moisture content are improper storage and extraction of unripe honey. To prevent 

honey from spoilage it is necessary to select those frame with more than 90% sealed cells. 

After extraction honey should be maintain at proper temperature. Dilute honey should be 

removed as quick as possible. For long storage honey should be heated for 30 minutes at 65-

70oC in hot water.  
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Bees wax extraction, inspections and uses 

Wax is produced in the form of small shiny pellets by wax glands present on the body 

of four weeks old worker bees. It is used for building the comb. The worker bees need to 

consume large amounts of nectar in order to produce wax. The suitable temperature is 33 to 

36oC. Nearly 8-9 kg of nectar is required to produce 1 kg of bee wax.  

Extraction of wax by flame method 

The above mention method is suitable for new hives only. For commercial 

exploitation another method of wax recovery is followed to extract wax from all types of 

hives. A drum in which the frame is fixed is filled with water and boiled. Remaining hives 

are collected in a net and put in boiling water. After sometime wax starts melting, get 

separated from hive and floats on the top. The same procedure is repeated 4-5 times to extract 

all the wax.  

Removal of wax from honey comb flakes 

The deposit of flakes collected while extracting honey is removed with a simple 

device. Cut a little piece in the top of atin box and attach a tap in the lower end. Then fill 

some water, boil it and add flakes. After some time the wax floats on the upper surface of 

water, which is collected later. 

Processing of wax 

The above collected wax is filled with impurities. The best method to purify wax is to 

boil it with water for 2-3 times. The deposited wax impurities are scrapped with knife and 

this process is repeated 2-3 times to obtain pure wax. 

Collection of wax 

The pure wax is in molten form. It can be solidified by pouring it in small tin 

containers. Soap is applied in the inner surfaces of tin for easy separation of wax. Cool the tin 

containers with cold water, the wax starts solidifyingslowly. Avoid the use of iron 

containers.Extraction of wax should be done in a closed room away from the site of apiary. 

Precautions should be taken as wax is highly inflammable. 
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Symptoms of pesticide poisoning in bees 

Presence of large no. of dead and dying bees near the hive or light bulb is the first 

sign of poisoning from pesticide. Bees become paralytic, lose the power of orientation, show 

uncoordinated movements and abdomen becomes distended. Bees become aggressive, 

regurgitate the gut contents and irregular patterns of egg laying by queen bee. The colony 

becomes queen less. 

Management of pesticidal poisoning 

1. Cautious application of pesticides – avoid the use of pesticides as much as possible especially 

during the flowering stage. Dust formulations are more harmful than granular or liquid 

formulations. Similarly oil emulsions are toxic to bees. 

Pesticide application during evening times is much safer to bees. Areal application of 

pesticides causes greater damage than ground application. The bee keepers should be notified 

about the pesticide spraying in advance to prevent exposure. 

2. Safer pesticides should be selected based upon toxicity to honey bees. 

a. Highly toxic insecticides – Even after 10 hours of spray these pesticides are still highly toxic 

to bees. Example: aldicarb, aldrin, carbofuron, carbaryl,cypermethrin, diazenon, dichlorovos, 

dimethoate, fenitrithion, fenverlate, BHC, monochrotophos, parathion, phosphamidon and 

quinolphos. 

b. Moderately toxic: These are toxic to the bees even after 8 hours of spraying. Example: 

endosulfan,phorate, malathion etc.  

c. Less toxic: These are toxic to the bees even after 3 hours of spraying. Example: chlordane, 

DDT, methyl demeton, heptachlor, methomyl and toxophene. These pesticides should be 

applied during late evenings or early mornings when the bees are inactive. 

d. Relativelynon-toxic – These pesticides can be used around bees as they do not cause any 

injury. Example: carbaryl granules, malathion granules, permethrin and rotenoids. 

e. Take appropriate decisions before spraying. 

3. Proper care should be taken for the bees exposed to pesticides. Care should be taken to 

prevent the entry of bees into recently sprayed fields. There might be shortage of food due to 
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death of exposed worker bees. Provide artificial food and remove any poisoned food material. 

Clean each frame carefully with water to wash away any pesticide residue. 

Economic analysis 

Information about income expenditure is necessary before performing beekeeping. 

Description is given below: 

The following is the description of total income expenditure on running a unit of 10 colonies 

of Indian bee :-  

(A) Fixed expenditure 

S.N. Equipment Quantity Rate Cash (Rs.) 

1. Apiary with stand 10 2000 20000 

2. Honey extractor 1 2000 2000 

3. Smoker 1 100 100 

4. Netting, Gloves etc. 1 500 500 

5. Bee colony 10 600 6000 

 TOTAL   28600 

 

(B) Recurringexpenditure 

1. Labour costs - - - 

2. Artificial hive 240 2.5 600 

3. Sugar 16 Kg 5 560 

 

(C) Returns 

1. Honey (7 kg/family) 70 200 14000 
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2. 
Sale of extra bee colony 

(starts from second year) 
5 600 3000 

3. Wax (g) 500  300 150 

 First year Second year Third Year Fourth year Five year 

Total 

expenditure 
28600 2860* 2860* 2860* 2860* 

 1160 1160 1160 1160 1160 

Returns 29760 4020 4020 4020 4020 

 14150 17150 17150 17150 17150 

Net Profit -- 13130 13130 13130 13130 

 

 

 

 

The following is the description of total income expenditure on running a unit of 10 colonies 

of European bee :-  

(A) Fixed expenditure 

S.N. Equipment Quantity Rate Cash (Rs.) 

1. Apiary with stand 10 2800 28000 

2. 
Honey extractor and other 

equipment 
1 1700 1700 

3. 
Smoker and other 

equipment 
1 500 500 
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4. Bee colony 10 1500 15000 

 TOTAL   45200 

 

(B) Annual expenditure 

1. Labour costs - - - 

2. Foundation sheet 160 5 800 

3. Sugar 60 Kg 35 2100 

4. Sulphur 1 Kg 60 60 

    2960 

(C)    Total 

expenditure 
 A+B  23890 

(D) 

Returns 
    

1. Honey (20 kg/family) 200 Kg 200 40000 

2. 
Sale of extra 5 bee family 

(5 frame per family) 
5 600 5000 

3. Wax 5 Kg 300 1500 

 

)        Annual Returns    1790 

 First year Second year Third Year Fourth year Five year 

Total 45200 4520* 4520* 4520* 4520* 
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expenditure 

 2960 2960 2960 2960 2960 

 ------ ------ ------ ------ ------ 

 48160 7480 7480 7480 7480 

Returns (D) 41500 46500 46500 46500 46500 

Net Profit -- 39020 39020 39020 39020 

*10% breakage on fixed expenses per annum 

Sources of getting the honey bee colonies and equipments 

S.N. Source Contact no. Materials supplied 

1. 
Sanjeev Agrawal, Saraipali 

Distt- Mahasamund (C.G.) 

9406202777 

9826163442 
Supply live Mellifera bee 

2. Ezaz, Rajnandgaon (C.G.) 8435000400 
Supply bees forPollination 

purpose 

3. Yashpal Thakur, Solan 9817837479 Supply Mellifera bee in bulk 

4. B.K. Khandelwal, Jabalpur 9425836710 
Marketing of monofloral 

honey 

5. Ram Narendra, Dantewada 
7898708066 

9425594243 

Supply Apis cerana indica and 

Mellifera bee 

6. Gopal Painkra, Ambikapur 

8839541505 

9098243748 

8889926848 

Supply Apis cerana indica and 

Mellifera bee with training 

7. Anuj Tomar, Gurgaon 9810502101 Quality control analysis for 
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export of honey 

8. Sumit Intertek, Gurgaon 
9990584870 

011-244-840620 

Quality control analysis for 

export of honey 

9. 
Jaswant Singh Tiwana 

Tiwana Bee Farm 

91-1628-258008 

91-1628-259553 

91-98140-32440 

Supply queen bees and 

equipments 
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Mechanism of Trichodermaspecies 

Roshni Sahu andRakeshSahu 

PC Unit AICRP on sesame and niger , JNKVV, Jabalpur 
Department of soil science and agriculture chemistry 

                                          Email: roshnisahujbp@gmail.com 
 

Genus Trichoderma is one of the most important filamentous fungal biocontrol agents in 
agriculture for the management of plant diseases caused by a wide spectrum of fungal 

pathogens. Many species under this genus such as T. harzianum,T. viride and T. 

hamatum have been used against diseases in a wide variety of economically important 

crops. Trichoderma, being a saprophyte adapted to thrive in diverse situations, produces 

a wide array of enzymes such as chitinase and cellulolytic enzymes. Production of 

extracellular hydrolytic enzymes is one of the biocontrol mechanisms exerted by 

Trichoderma towards fungal pathogens. 

Among Trichodermaspecies, T. harzianum, T. viride and T. reesei are known as producers of 

these extracellular hydrolytic enzymes. T. harzianum is a known producer of the extracellular 

hydrolytic enzyme, chitinase, which is one of the biocontrol mechanisms exerted by 

Trichodermatowards fungal pathogens, besides antibiosis and competition, which degrades 

the chitin polymers of the fungal cellwall. 

Chitinase was used for biological control of fungal diseases. In industries, chitinase enzymes 

are extensively used for the degradation and other processes of cellulose materials 

particularly in textile and paper. It was also used for wastewater treatment.T. viride is a 

known producer of cellulolytic enzymes.  It can secrete an enzyme system capable of 

degrading crystalline cellulose, which consists of several cell biohydrolases, endoglucanases 

and b-glucosidases. These enzymes are employed for the conversion of wood, cellulosic 

agricultural by products to fermentable substances and in the conversion of lignocellulosic 

materials into biofuels (like ethanol) and single cell proteins. By selecting strains that produce 

a particular kind of enzyme and culturing these in suspension, industrial quantities of enzyme 

can be produced. However, further improvement of these strains and enhancement of their 

antagonistic activity can be done using the modern techniques that offer a valuable means for 

more direct approaches. 

mailto:roshnisahujbp@gmail.com
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Mechanism of Trichodermaspecies 

Trichodermaspp.performs several antagonistic mechanisms against plant pathogens. These 

includes root colonization, antibiosis,mycoparasitism, competition for nutrients and space, 

promotion of plant growth, induced plant defence mechanisms andmodification of 

environmental conditions. 

Root colonization  

Trichodermacolonizes roots of mono and dicotyledonous plants, which may result in 

significant changes in plant metabolism, altering the content of hormones, soluble sugars, 

phenolics compounds, amino acids, photosynthetic rate, transpiration and water content. 

Trichoderma colonize a broad range of hosts, evolved efficient strategies to overcome plant 

immunity and to establish a proper environment for nutrient acquisition and reproduction. 

Mycoparasitism 

The potential of Trichoderma spp. to parasitize, suppress, or even kill other plant pathogenic 

fungi has been recognize as an important mechanism for its success as a biological control. 

Mycoparasitismis a direct mechanism for biological control that works by parasitizing, 

detecting, growing and colonizing pathogens. The ability to mycoparasitize other fungi has 

been widely used for the biological control of agricultural pests (mainly against pathogenic 

fungi and parasitic nematods).Some species of Trichoderma such as 

T.asperellum,T.astroviride, T. virens and T. harzianum are widely used as biological control 

agents of plant pathogens. The process of mycoparasitism involves direct attack of one fungal 

species on another one. Mycoparasitism is one of the main mechanisms involved in the 

antagonisms of Trichoderma. The events leading to mycoparasitism are complex, and take 

place as follows: Chemotropic growth of Trichoderma, recognition of the host, coiling and 

appresoria formation, secretion of hydrolytic enzymes, penetrations of the hyphae and lysis of 

the host. This complex process includes sequential events, involving cycle of recognition by 

the binding of carbohydrates in the Trichoderma cell wall to lectins on the target fungus, 

hyphal coiling and appresoria formation which contains higher amount of osmotic solutes 

such as glycerol and induces penetration, attack on cellular machinery via producing several 

fungitoxic cell-wall-degrading enzymes glucanases, chitinases and proteases (Harman et al., 

2004), cumulative action of these compounds result in parasitism of the target fungus and 

dissolution of the cell walls. At the site of appressoria formation holes can be produced in the 
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target fungus leads direct entry of Trichoderma hyphae into the host lumen and finally killing 

of the host (Kumar, 2013). There are at least 20-30 genes, proteins and other metabolites that 

are directly involved in this interaction. The functions of different glucanases and chitinases 

in the process of mycoparasitism are well studied from Trichoderma spp. using gene-for-gene 

experiments and future studies will definitely help us to understand this complex process. 

Promoting plant growth 

Microorganisms colonize a plant root system and at the same time play a beneficial role in 

biological control, protecting the plant from soil borne pathogens as well as stimulating plant 

growth. These beneficial relationships between plant and microbes often occur in the 

rhizosphere, improving plant growth or helping the plant overcome biotic or abiotic stresses. 

Trichoderma spp. Proliferates in the rhizosphere, establishing a symbiotic associations, thus 

improving plant nutrition and growth in a natural way. It is able to colonize roots, improving 

plant nutrition, growth and development as well as enhancing plant resistance to abiotic 

stresses. Increasing plant growth by using biological control agents is usually attributed to an 

indirect effect associated with control of plant pathogens. 

Induced resistance in plants 

Induction of systemic and local resistance in plants are the result of complex interactions 

between different elicitors released by microbes and plant receptors, which induce plant cells 

physiological and biochemical changes.These process are possible when systemic acquired 

resistance(SAR) trggers a resistance in the entire foliage and enhance production of the 

defence signal molecule, salicylic acid (SA), for further signaling.  

Antibiosis 

Antibiosis occurs during the interactions between a host plant, pathogens and Trichoderma 

spp. that resulted in the production of antibiotics and low- molecular weight compounds by 

Trichoderma to inhibit the growth of phytopathogenic fungi. Antimicrobial activities could 

be the result of several secondary metabolites such as peptaibols, terpenes, polyketies, 

gliotoxins and gliovirins produced by fungi.Metabolites includestricholin, harzianic acid, 

viridian, glisoprnins, heptelidic acid, 6 pentyl-pyrone and massoilactone. Secondary 

metabolites are classified into two major classes useful and toxic compounds polyketides 

synthases and non-ribosomal peptide synthases or volatile and nonvolatile secondary 
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metabolites which deter colonization by competing with pathogenic fungi in ecologicial 

niches. Secondary metabolites are known for its ability to synthesize peptaibols. Peptaibols 

form a family peptides with antibiotic functions,characterized by C-terminal alcohol residues, 

short-chain-length amino acids (<20 residues), and high levels of nonstandard amino acids. 
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Significance of microbes in insect-plant interaction 

Bhojeshwari Sahu*, Rajesh Pachori
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2Department of Entomology, Indira Gandhi Krishi Vishwavidyalaya, Raipur, C.G.- 492012 

1Department of Entomology, Jawaharlal Nehru Krishi Vishwavidyalaya, Jabalpur, M.P. -
482004 

Microorganisms have been shown to be important ‘hidden players’ in 

insecteplant interactions and can affect, among other traits, insect host plant range 

,feeding efficiency of the insect ,insect metabolism, ability of the insect to manipulate the 

plant physiology for their own benefit and more generally insect diversification and 

speciation. microorganisms enable insect utilization of plant sap by synthesizing 

essential amino acids. They also can broker insect utilization of plant products of 

extremely high lignocellulose content, by enzymatic breakdown of complex plant 

polysaccharides, nitrogen fixation, and sterol synthesis. However, the experimental 

evidence for microbial-mediated detoxification of plant allelochemicals is limited. The 

significance of microorganisms as brokers of plant utilization by insects is predicted to 

vary, possibly widely, as a result of potentially complex interactions between the 

composition of the microbiota and the diet and insect developmental age or genotype. 

Introduction: 

Plants and insects have been co-existing for more than 400 million years, leading to 

intimate and complex relationships. Throughout their own evolutionary history, plants and 

insects have also established intricate and very diverse relationships with microbial 

associates. Studies in recent years have revealed plant- or insect-associated microbes to be 

instrumental in plant–insect interactions, with important implications for plant defences and 

plant utilization by insect. Microorganisms have been shown to be important ‘hidden players’ 

in insecteplant interactions and can affect, among other traits, insect host plant range ,feeding 

efficiency of the insect ,insect metabolism, ability of the insect to manipulate the plant 

physiology for their own benefit and more generally insect diversification and speciation.  
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Microbes affect the plant-insect interactions either direct or indirect way.  

 (A) DIRECT EFFECTS  

1. Significance of Insect-Associated Microbes  

a) Insect-Associated Microbes Influence Plant Hormones and Antiherbivore Defenses  

Infected rootworm with Wolbachia suppressed defense-related genes in maize roots 

compared to uninfected rootworms (Barr et. al. 2010). Hamiltonella defensa suppressed JA 

and JA-related antiherbivore defences for Bemisia tabaci on tomato plant (Su Q et. al. 2015).  

b) Insect symbionts can alter plant physiology and morphology  

Insect symbionts manipulate the phytohormonal balance and gene expression pattern of their 

host plant causing metabolic and eventually morphological modifications (Giron and 

Glevarec, 2014). 

Bacterial symbionts on herbivorous leafmining moth Phyllonorycter blancardella manipulate 

cytokinin (CK) profile resulting in Inducetion of spectacular green and metabolically active 

areas in otherwise yellow senescent leaves, known as ‘green islands’(Giron et al., 2007). 

c) Insect-Associated Microbes Contribute to Detoxification of Plant Defenses  

microbes may also assist in the detoxification of plant toxins and defences. Gut bacteria such 

as Pseudomonas, Rahnella, Serratia, and Burkholderia (Adams et. al. 2013). These bacteria 

are enriched in genes involved in terpene degradation  Recently, it was shown that the gut 

bacterial community of the cabbage root fly was a source of isothiocyanate-degrading 

enzymes, which aid in the detoxification of these toxic metabolites produced by the host 

plant. Besides the direct contribution of detoxification, horizontal gene transfer by bacteria 

may have contributed significantly to detoxification, as a large number of detoxification 

genes in lepidopteran genomes are horizontally transferred from pathogenic bacteria 

(Li et. Al. 2011) 

Insect-associated fungi may also contribute to detoxifying plant defenses. The fungal 

associate Endoconidiophora polonica of the bark beetle Ips typographus is thought to be 

required for a successful beetle attack on Norway spruce (Hammerbacher  et.al.2013 and 

Wadke et.al. 2016). 

d) Parasitoid-Associated Viruses May Mediate Plant Perception of Insect Herbivores  
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Parasitoids and their polydnaviruses manipulate not only the immunity of their herbivore host 

but also the immunity of the host plant of the herbivore. Parasitoids strongly affect the oral 

secretion of their caterpillar host, thus affecting plant perception and defenses. 

Development of several endoparasitoid species within Pierid caterpillars significantly 

and differentially influenced the elicitation of defense responses in the host plant Brassica 

oleracea (Poelman et al. 2011).Copidosoma floridanum may increase the feeding damage of 

Trichoplusia ni. Consequently, parasitized T. ni larvae induced greater amounts of defenses, 

such as indole glucosinolates (GLSs), in the cabbage host plant (Ode et.al.2016). 

 

e) Phytopathogen-Induced Plant Effects on Herbivore Behavior and Fitness  

plant infection by biotrophic phytopathogens can benefit chewing herbivores, 

provided that the plants do not exhibit effector-triggered immunity against the pathogens, and 

can benefit or hinder phloem feeders. Plants infected with the white mold fungus Sclerotium 

rolfsii increased the growth of beet armyworm Spodoptera exigua by increasing foliar sugar 

content and decreasing total soluble phenolics . 

Phytopathogens can improve or worsen the quality of plants for insects, and 

consequently modify their feeding behavior and distribution. For instance, rice tungro virus 

disease caused changes in chlorophyll carbohydrates and phenolic content in rice phloem.The 

disease also increased the probability that the leafhopper vector Nephotettix virescens will 

fly, likely increasingthe rate of spread of the disease (Cooter et. al. 2000). 

 

f) Phytopathogen-Induced Plant Effects on Natural Enemies of Herbivores  

Phytopathogens can influence plant qualities that alter not only herbivore behavior 

and growth but also their defenses against natural enemies. For instance, the green peach 

aphid Myzus persicae reared on Cucurbita pepo plants infected by Cucumber mosaic virus, 

suffered higher rates of parasitization by Aphidius colemani than aphids reared on uninfected 

plants (Mauck  et. al. 2015). 

 

g) Microbes as drivers of diversification and plant specialization in herbivorous insects  

The acquisition of symbionts in diverse groups of herbivorous insects has promoted 

host-plant specialization and adaptive divergence (Janson et al., 2008). The pea aphid, A. 

pisum, is often associated with facultative symbionts in addition to the obligate symbiont B. 
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aphidicola. The distribution of these secondary symbionts in aphid populations shows strong 

links with the host aphid biotypes, each of which feeds on specific host plants. Thus, it is 

hypothesized that these facultative symbionts help the adaptation of aphids to specific host 

plants.  

 

 

Table 1: Microbes showing a plant-mediated effect on aboveground herbivores  

Microbe species   Microbe 

groupa  

Herbivore insects   Plants  Reference  

Acremonium  

alternatum  

Fungal 

endophytes  

Plutella xylostella  Cabbage  Raps and 

Vidal (1998)  

Acremonium  

Strictum  

Fungal 

endophytes  

Helicoverpa 

armigera  

Tomato, 

broad bean  

Jaber and 

Vidal (2010)  

Rhizobium  

leguminosarum  

Rhizobia  Spodoptera 

littoralis, 

Myzus persicae  

White clover  Kempel et al. 

(2009)  

Bacillus 

amyloquefaciens  

PGPR  Bemisia argentifolii 

,  

Tomato, 

sweet 

pepper  

Herman  et 

al. (2008)  

Bacillus pumilus  PGPR  Acalymma vittatum 

, 

Bemisia argentifolii  

Cucumber , 

tomato  

Murphy et al. 

(2000)  

Flavomonas  

oryzihabitans  

PGPR  Acalymma vittatum 

, 

Diabrotica 

Cucumber  Bae, H. et al. 

(2009)  
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undecimpunctata  

Bacillus subtilis  PGPR  Bemisia argentifolii 

, 

Bemisia tabaci ,  

Tomato, 

sweet 

pepper  

Valenzuela-

Soto  et al. 

(2010)  

Herman et al. 

(2008)  

Pseudomonas 

Fluorescens  

PGPR  Spodoptera 

exigua, 

Cnaphalocrocis 

medinalis  

Rice,  

arabidopsis, 

okra  

Vanet al. 

(2008) De 

Vos et al. 

(2007)  

 

2. Significance of Plant-Associated Microbes  

a) Plant-Associated Microbes Alter Host Plant Quality and Nutrition  

Microbes are widely associated with plants both aboveground and belowground and impact 

plant growth and Reproduction, these microbes can affect herbivores, both negatively and 

positively. 

b) Plant-associated microbes can interfere with plant defence signalling  

Below ground various soil microbial communities applied to Arabidopsis roots 

diminish the weight gain of the generalist caterpillar Trichoplusia ni feeding on it. The 

microbial communities associated with above-ground plant tissues can also influence the 

interactions between plant and insect by altering plant defence signalling pathways. In case of 

P. syringae, which produces the JA mimic coronatine, the bacterial infection induces JA 

signalling-mediated. 

c) Plant-associated microbes can produce toxins  

Some plant-associated microbes may interfere directly with insect fitness by 

producing toxins. Bacillus thuringiensis is a Gram-positive, spore-forming bacterium that 

produces crystal proteins. 

d) Microbes Influence the Plant Defenses 
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The ability to control the plant phytohormonal balance is a well-characterized mechanism 

used by several plant-associated microorganisms to colonize and exploit the plant  (Giron & 

Glevarec, 2014).  

(B) INDIRECT EFFECT 

a) Impact on Insect Reproduction  

One strategy employed by symbionts to maintain and invade insect populations is the 

induction of reproductive manipulationsthe most famous reproductive manipulator is the 

bacterium Wolbachia, other symbionts, such as Arsenophonus, Cardinium, Rickettsia or 

Spiroplasma, are also able to manipulate their host reproduction. 

(Engelst Eadter & Hurst, 2009). In whiteflies, the recent invasion of Rickettsia in the United 

States has also been associated with increased female bias in the progeny of infected females 

(Himler et al., 2011).  

b) Interactions With Natural Enemies of Herbivores  

Microbial symbionts may also modulate parasitoid attraction through indirect plant-mediated 

effects. In response to herbivore attack, plants release distinct bouquets of volatile organic 

compounds (VOCs) that increase the plant’s attractiveness to natural enemies of herbivores. 

c) Interactions Among Phytopathogens and Consequences for Herbivores  

Infection of the same plant by multiple pathogens can produce complex interactive 

effects on plants that consequently influence insect performance and behavior. The black 

bean aphid Aphis fabae and the fungi Uromyces viciae-fabae and Botrytis cinerea on the fava 

bean plant Vicia faba, where single, double, or sequential pathogen infections changed the 

performance of the aphids (Al-Naemi and Hatcher, 2013). 

Conclusion  

There is growing evidence that microorganisms are important ‘hidden players’ in 

insect-plant interactions. Insect symbionts can directly affect these interactions by providing 

insects with key nutrients or by interfering with the plant to modulate food provisioning to 

insects and plant defences. Insect symbiont can also have indirect cascading ecological 

consequences at the community level through insect- and plantmediate effects that include 

their impact on insect reproduction, on natural enemies of herbivores or on plant-associated 

microorganisms. 
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 India is the second largest producer of vegetables next to China in the world. In 

India, it is grown in an area of 9.575 million hectares with the productivity of 17.7 mt/ha 

which contributes 14.00 per cent of the total world production of vegetables. Carrot is 

believed to have originated in Afghanistan which remains the centre of diversity of D. 

carota. The carrot (Daucus carota L.) belongs to the family Apiaceae.  A study was 

conducted in Patan district of Gujarat state. Patan taluka was purposively selected 

because carrot crop was extensively cultivated in this taluka. Eight villages from Patan 

taluka were selected purposively in which carrot crop was extensively grown. Thus, 

total 160 farmers have been selected for the study and were interviewed with a 

structural pre-tested interview schedule. Ex-post facto research design was followed for 

carrying out the study. The independent variables viz., education, land holding, social 

participation, annual income, source of information, market orientation, and  

knowledge about carrot production technology had negative and significant correlation 

with over all technological gap at 0.01 level of significant. On the other hand, extension 

participation, risk preference and economic motivation had negative and non-

significant relationship with the overall technological gap in carrot production 

technology. Whereas age had positive and significant related with technological gap at 

0.01 level of significant, and yield index had positive and non-significant relationship 

with the overall technological gap in improved carrot production technology. 

Keywords: independent, significance, carrot growers 

INTRODUCTION 

Carrot is believed to have originated in Afghanistan which remains the centre of 

diversity of D. carota. They were known to the Greeks and the Romans and their early use 

mailto:pradipcp8@gmail.com
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was mainly medicinal, to cure stomach problems and treat wounds, ulcers, and liver and 

kidney ailments. Carrots were established as a food crop in India. In india is the second 

largest producer of vegetables next to China in the world. In India, it is grown in an area of 

9.575 million hectares with the productivity of 17.7 mt/ha which contributes 14.00 per cent of 

the total world production of vegetables. Among various states in India, West Bengal, Uttar 

Pradesh, Bihar, Madhya Pradesh, Odisha, Gujarat and Karnataka are the major vegetable 

growing states. West Bengal, Uttar Pradesh and Madhya Pradesh are the leader vegetables 

producer contributing nearly 40.00 per cent to the total production of in the country, among 

which West Bengal contributing about 16.00 per cent followed by Uttar Pradesh with 14.00 

per cent of total production of vegetables. Furthermore, Madhya Pradesh contributing about 

8.60 per cent, Bihar with 8.75 per cent, Gujarat with 7.00 per cent, Odisha with a 6.00 per 

cent, Karnataka with 5.00 per cent, Tamil Nadu and others with a 3.40 per cent contribution 

in total production of vegetables of major vegetable producing states of the country. During 

2014-15, the production of vegetables was 167.1 million tonnes having average productivity 

of 17.6 tonnes per hectare in India. However, as per the third advance estimates the vegetable 

production has increased by 3.00 per cent during 2015-16. The study was undertaken with the 

following specific objectives. 

OBJECTIVES 

 To find out the association between selected independent variables and overall 

technological gap in improved carrot production technology 

METHODOLOGY 

The present study was undertaken in Patan district. The study was confined to ex post 

facto research design as the independent variables have already operated in the study area. A 

multistage random sampling technique was used for present study. Patan taluka was 

purposively selected because carrot is cultivated only in this taluka. Eight villages from Patan 

taluka were selected purposively in which area under carrot crop was maximum. From each 

village 20 farmers was selected randomly from the prepared list of carrot growers. Thus, total 

sample was 160 respondents. The data were collected by personal contact method with the 

help of structured interview schedule and collected data were coded, classified, tabulated and 

analyzed in light of objectives and in order to make the findings meaningful for drawing 

meaningful interpretation. 
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 RESULT AND DISCUSSION 

 Personal, socio-economic, communicational and psychological characteristics of the 

farmers play very important role in the process of adoption and diffusion of innovations. 

With this hypothecation, it was thought appropriate to study their association with overall 

technological gap. To examine association, correlation coefficient was computed. The data in 

this respect are presented Table 1 

 

Table 1: Association between the characteristics of the respondents and their overall 

technological gap in improved carrot production technology           (n=160)                                                                                             

Sr. No. Independent Variables 
Correlation Coefficient 

(‘r’ value) 

1 Age 0.366** 

2 Education -0.757** 

3 Land holdings -0.286** 

4 Annual income -0.286** 

5 Social participation -0.283** 

6 Yield index 0.056 NS 

7 Source of information -0.511** 

8 Extension participation -0.015 NS 

9 Risk preference -0.056 NS 

10 Economic motivation -0.066 NS 
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11 Market orientation  -0.309** 

12 Knowledge about improved carrot production 

technology 

-0.534** 

  NS = Non Significant                                                       **= Significant at 0.01 level 

 As seen from Table 1 that the independent variables viz., education (-0.757**), land 

holding (-0.286**), social participation (-0.283**), annual income (-0.286**), source of 

information (-0.511**), market orientation (-0.309**)  and  knowledge about carrot 

production technology (-0.534**) had negative and significant correlation with over all 

technological gap at 0.01 level of significance. On the other hand, extension participation (-

0.015 NS ), risk preference (-0.056 NS ) and economic motivation (-0.066 NS )  had negative and 

non-significant relationship with the overall technological gap in carrot production 

technology. Whereas age had positive and significant (0.366**) related with technological 

gap at 0.01 level of significance, and yield index had positive and non-significant (0.056 NS ) 

relationship with the overall technological gap in improved carrot production technology. The 

finding of age, land holding, annual income and  social participation in agreement with the 

findings of      Markana et al. (2016), also other finding like, education and source of 

information in agrrement with the finding of Basanayak et al. (2014) and Suman (2017). The 

finding of extension participation is in agreement with the findings of Chaudhari (2016). 

CONCLUSION 

The independent variables viz., education, land holding, social participation, annual income, 

source of information, market orientation, and  knowledge about carrot production 

technology had negative and significant correlation with over all technological gap at 0.01 

level of significant. On the other hand, extension participation, risk preference and economic 

motivation had negative and non-significant relationship with the overall technological gap in 

carrot production technology. Whereas age had positive and significant related with 

technological gap at 0.01 level of significant, and yield index had positive and non-significant 

relationship with the overall technological gap in improved carrot production technology. 
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Rainfall variability is one of the key factors that affect agricultural production in any 

region. Hence the proper understanding of rainfall pattern and its trend may help water 

resources development and to take decision for the developmental activities of that place. The 

present study is on attempt to evaluate the temporal variability of Damoh district of Madhya 

Pradesh, India, during the period from 1901 to 2019. Long term change in rainfall was 

determined by Mann-Kendall rank statistics and linear trend analysis. The analysis revealed 

insignificant slight decrease in all monsoon rainfall season over Damoh district of Madhya 

Pradesh. Rainfall decline is more predominant in June, July, August but not so in September 

during the monsoon season. An important aspect of the present study is the insignificant 

increase in all season. There was a major shift in rainfall pattern temporarily during recent 

years as indicates that the decades wise increasing in annual and post-monsoon rainfall is 

significant at 0.01 and 0.05 levels respectively.  It is also pre-monsoon, south west monsoon 

and winter rainfall of Damoh district of Madhya Pradesh shows increasing trend. 

Key Words: Rainfall, monthly, seasonal, and annual and variability.  

INTRODUCTION 

The term monsoon seems to have been derived either from the Arabic mausim or from the 

Malayan monsin. As first used it was applied to southern Asia and the adjacent waters, where 

it referred to the seasonal surface air streams which reverse their directions between winter 

and summer, southwest in summer and north east in winter in this area. During the summer 

the continent is heated, leading to rising motion and lower pressure. This induces airflow 

from sea to land at low elevations. India is basically an agricultural country and the success 

or failure of the harvest and water scarcity in any year is always considered with the greatest 

concern. Several researchers studied on variability and trends in rainfall across the world. 

Nicholson (2000) observed that one of the most important contrasts in rainfall is the multi-

decadal persistence of anomalies over northern Africa. Nicholson and Grist (2001) had 
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identified several changes in the general atmospheric circulation that have accompanied the 

shift to drier conditions in West African Sahel. 

Rainfall variability in southern Spain on decadal to centennial time scales were studied by 

Rodrigo et al. (2000). Rotstayn and Lohmann (2002) showed a prominent feature in the 

drying of the Sahel in North Africa and suggest that the indirect effects of anthropogenic 

sulfate may have contributed to the Sahelian drying trend. Akinremi et al. (2001) reported 

that there has been a significant increase in rainfall and its events during the most recent 40-

year period (1956– 95). Increase in annual rainfall was 51 mm, or about 16% of the 40-year 

mean, while the number of rainfall events increased by 17, or about 29% on the Canadian 

prairies. Murphy and Timbal (2007) reported that most of the rainfall decline (61%) has 

occurred in Autumn (March–May) in southeastern Australia. A similar rainfall decline 

occurred in the southwest of Western Australia around 1970 that has many common features 

with the southeastern Australia decline. Guhathakurta and Rajeevan (2007) observed 

decreasing trend in almost all subdivisions except for subdivisions in Himachal Pradesh, 

Jharkhand and Nagaland, Manipur, Mizoram and Tripura during winter. 

MATERIAL AND METHODS 

 Study Area 

Damoh district of Madhya Pradesh state is located between 23o 50’20.59” North and 

79o26’ 27.69” East. The average annual rainfall of Damoh district is 1195.0 mm. Damoh 

district received maximum rainfall during southwest monsoon period i.e. June to September. 

About 90.7% of the annual rainfall received during monsoon season. Only 9.6% of the annual 

rainfall takes place between October to May period. Thus, surplus water for ground water 

recharge is available only during the southwest monsoon period. The normal maximum 

temperature received during the month of May is 42.0°C and minimum during the month of 

December/January is 9.7°C. The normal annual means maximum and minimum temperatures 

of Damoh district is 32.6° and 18.9°C respectively (Table 1). During the southwest monsoon 

season the relative humidity generally exceeds 88% (August month). In the rest of the year it 

is drier. The driest part of the year is the summer season, when relative humidity is less than 

31%. May is the driest month of the year. It is at an average elevation of 595 meters (1,952 

ft). The district of Damoh has an area of 7,306 square km (2,821 sq mi). 
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From the basic monthly rainfall data, monthly mean, seasonal rainfall, standard deviation 

(SD) and coefficient of variation (C.V.) were computed monthly and season-wise viz., Pre-

monsoon (March–May), Southwest monsoon (June–September), Post-monsoon (October–

December) and Winter (January –February) that are depicted in Table 2. The data were 

subjected to 30-year-running mean to find out long term trends. A linear trend line was added 

to the series for simplify the trends. To support trends in annual and seasonal rainfall, over 

Damoh district of Madhya Pradesh were also analyzed from the period 1901 to 2019. 

Temporal changes in the seasonal and annual rainfall were also analyzed by Man-Kendall 

rank statistics (t) to confirm the significance of the observed trend. The values of t were used 

as the basis of a significance test by comparing it with 

 

 

Where tg is the desired probability point of the Gaussian normal distribution. In the 

present study, tg at 0.01 and 0.05 points were considered for comparison. Apart from this, the 

linear trend fitted to the data was also tested with t test to verify results obtained by Mann-

Kendall test. 

RAINFALL FEATURES 

Rainfall characteristics of Damoh district are reported in Table 2. The annual normal 

rainfall over Damoh district from 1901 to 2019 is 1195.8 with a standard deviation of 256.8 

mm. The coefficient of variation of annual rainfall is 21.5%, indicating that it is stable. 

Rainfall during August is the highest (389.4 mm) which contributes to 32.3% of annual 

rainfall, followed by July 366.5 mm contributes (40.3%). Rainfall in June and September 

contributes to 22.6% and 21.5% of the annual rainfall respectively. 

Rainfall in January is the least (17.0 mm) and contributes only 1.4% to the annual rainfall. 

The coefficient of variation is also the highest during November (178.7%) followed by 

December (166.8%), April (137.1%), whereas other months like March (121.9%), February 

(118.4%) and shows comparably higher CV. The coefficient of variation was least during the 

high rainfall months of July (40.3%) and August (32.3%). Rainfall during the southwest 

monsoon (June–September) contributes 90.7% of the annual rainfall. The contribution of pre 
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monsoon (March–May), post-monsoon and winter rainfall to the annual is 1.9%, 4.5% and 

2.8% respectively. 

The seasonal rainfall during monsoon (June-Sept.) is dependable as the coefficient of 

variation is 22.6 %. At the same time, rainfall during post monsoon is undependable if 

coefficient of variation is high (85.7%). 

 

RESULT AND DISCUSSION  

 Annual rainfall Trend 

The mean annual rainfall of Damoh district of Madhya Pradesh showed a long term 

insignificant declining trend. However, the decreasing trend in annual rainfall was no 

significant if the annual rainfall considered from 1901 onwards. 

Seasonal rainfall Trends 

Pre-monsoon  

The increasing trend was noticed up to 1901-1930 in first decade while decreasing 

trend from 1931-2019 (Fig.2). There was insignificant decreasing trend during the study 

period of 1901-2019 years. 

South-West monsoon  

The southwest monsoon rainfall was more from 1901 to 1930 against the normal 

while decreasing trend from 1931to 1990 and again increasing trend in fourth decade (Fig.2). 

The Mann-Kendall test statistics (-0.429) indicates that the decrease in southwest monsoon 

rainfall is insignificant at 0.01 and 0.05 levels.  

Post-monsoon  

Post-monsoon rainfall depicts of high rainfall in two decade from 1910-1960 against 

the normal while decreasing trend from 1961 to 2019 (Fig.2). The Mann-Kendall test 

indicated that the seasonal rainfall during the post-monsoon is showing decreasing trend 

which is significant at 0.05 level. Therefore, it can be inferred that the post-monsoon rainfall 

was significantly decreasing. Such trend was more evident since 1970 onwards. 

Winter monsoon 
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The winter rainfall was decreasing trend from1901-2019, which is not statistically 

significant. The decade wise winter rainfall slightly increased from 1901 to 1990 (Fig.2).The 

decreasing trend in last two decade. However, high variability of rainfall lead to uncertainty 

and the crops need assured irrigation. 

MONTHLY RAINFALL TRENDS 

Behavior of monthly rainfall has been studied for individual months by subjecting 

them to the Mann-Kendall test. The results are presented in Table 4. It is interesting to note 

that rainfall in November showed significant decreasing trend at 0.01 level. Rainfall of June 

month showed an insignificant increasing trend. Rainfall during January, February, March, 

April, May, July August, September and December showed insignificant decreasing trend.  

There was increasing trend in (9-13%) rainfall contribution of June to the annual rainfall 

over a period of time (Table 5). The contribution of rainfall during July is stable though 

variations were noticed from one-and three decades. In contrast, the contribution of rainfall 

during August (27.4–36.1%) and September (14.0–18.0%) is decreasing. Similar decreasing 

trends were noticed during October and November in rainfall contribution to the annual. As a 

whole, the percentage rainfall contribution during the southwest monsoon was declining 

while decreasing during pre- and post-monsoon season and winter rainfall of Damoh district 

of Madhya Pradesh. However, rainfall during the monsoon season is stable while instable in 

remaining months. These two contrasting phenomena in seasonal rainfall trends are the major 

concern across the Damoh district of Madhya Pradesh. 

CONCLUSION 

 An important aspect of the present study is the insignificant slight decrease in all 

monsoon rainfall season over Damoh district of Madhya Pradesh.  The coefficient of 

variation was least during the high rainfall months of July (40.3%) and August (32.3%). 

Rainfall during the southwest monsoon (June–September) contributes 90.7% of the annual 

rainfall. The contribution of pre monsoon (March–May), post-monsoon and winter rainfall to 

the annual is 1.9%, 4.5% and 2.8% respectively. The seasonal rainfall during monsoon (June-

Sept.) is dependable as the coefficient of variation is 22.6 %. At the same time, rainfall during 

post monsoon is undependable if coefficient of variation is high (85.7%). Rainfall decline is 

more predominant in June, July, August but not so in September during the monsoon season. 

There was a major shift in rainfall pattern temporarily during recent years as seasonal rainfall 
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during the southwest monsoon were increasing and also increasing pre-monsoon, post-

monsoon and winter season. 

ACKNOWLEDGEMENT  

The present work was carried out under ICAR, Network Project on District Agromet 

Units (DAMUs) funded by Indian Council of Agriculture Research, New Delhi, and also I 

would like to thank the Senior Scientist and Head for providing the necessary facilities for the 

conducting work. 

 

 

REFERENCES 

Akinremi, O.O., Mcginn, S.M., Cutforth, H.W. (2001): Seasonal and spatial patterns of 

rainfall trends on the Canadian Prairies, Journal of Climate., 14 (9): 2177–2182. 

Guhathakurta, P., Rajeevan, M., (20070: Trend in the rainfall pattern over India, 

International Journal of Climatology., 28(11):1453-1469 

Joseph, P.V., Simon, A, Nair, Venu G., Thomas, A. (2004): Intra-Seasonal Oscillation (ISO) 

of south Kerala rainfall during the summer monsoons of 1901–1995. In: 

Proceedings of the Indian Academy of Sciences Earth Planetary Sciences., 

113(2):139–150. 

Joseph, P.V., Simon, A. (2005): Weakening trend of the southwest monsoon current through 

peninsular India from 1980 to the present. Current Science., 89:687–694. 

Krishnakumar, K.N., G.S.L.H.V. Prasada Rao, Gopakumar, C.S. (2009): Rainfall trends in 

twentieth century over Kerala, India, Atmospheric Environment., 43:1940–1944. 

Murphy, B. F., Timbal, B. (2007): A review of recent climate variability and climate change 

in southeastern Australia, International Journal of Climatology., 10:1002-1627 

Nicholson, S. E., (2000): The nature of rainfall variability over Africa on time scales of 

decades to millennia, Global and Planetary Change., 26 (1–3):137–158. 



949 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 

2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Nicholson, S.E., Grist, J.P. (2001): A conceptual model for understanding rainfall variability 

in the West African Sahel on inter-annual and inter-decadal timescales, 

International Journal of Climatology., 21 (14):1733–1757.  

Parthasarathy, B., Dhar, O.N. (1978): Climate Fluctuations Over Indian Region–Rainfall,  

Indian Institute of Tropical Meteorology Pune., 31:025. 

Pant, G.B., Rupa Kumar, K. (1997): Climate of South Asia, john Wiley and sons, 

Chichester., 38 

Rajendra K. J., Dash, S.K. (2001): Inter decadal variations of characteristics of monsoon 

disturbances and their epochal relationships with rainfall and other tropical 

features, International Journal of Climatology., 21 (6):759–771. 

Rao, B.R.S., Rao, D.V.B., Rao, V.B. (2004): Decreasing trend in the strength of Tropical 

Easterly Jet during the Asian summer monsoon and the number of tropical cyclonic 

system over Bay of Bengal, Geophysics Research Letter., 31(10):1029. 

Radirigo, S., Esteban-perra, M.J., Pozo-Vazquez, D., Castro-Diez, Y., (2000): Rainfall 

variability in southern spain on decadal to centennial time scale, international 

journal of climatology., 20(7):721-732. 

Rotstayn, L. D., Lohmann, U. (2002): Tropical rainfall trends and the indirect aerosol effect, 

Journal of Climate., 15:2103–2116. 
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humidity 

(%) 

4 Wind 

speed 

(km/hr) 

3.2 3.7 4.3 5.0 6.3 8.2 7.2 6.9 5.4 3.5 2.7 2.6 4.9 

 

Table: 2 Monthly and seasonal means of rainfall (mm) over Damoh district 1901-2019 

Months/ 

Seasons 

Rainfall (mm) 

Normal S.D C.V % 

(%) contribution to Annual 

Rainfall 

Jan. 17.0 19.6 115.6 1.4 

Feb. 16.4 19.4 118.4 1.4 

March 11.4 13.9 121.9 1.0 

April 5.6 7.7 137.1 0.5 

May 6.3 6.9 109.5 0.5 

June. 140.2 101.1 72.1 11.7 

July 366.5 147.7 40.3 30.7 

August 389.4 125.8 32.3 32.6 

Sept. 188.8 99.8 52.9 15.8 

Oct. 29.8 34.7 116.5 2.5 

Nov. 14.8 26.4 178.7 1.2 

Dec. 9.6 16.0 166.8 0.8 
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Annual  1195.8 256.8 21.5 100.0 

Pm (March-

May) 23.3 18.7 80.2 1.9 

SW (June- 

Sept.) 1084.9 245.7 22.6 90.7 

Post M (Oct-

Dec) 54.2 46.5 85.7 4.5 

Winter (Jan-

Feb) 33.3 27.8 234.1 2.8 

 

 

 

 

Table: 3 Linear Equation and their significant tested by T-test 

Month Linear equation Calculated T-values 

Annual rainfall (mm) Y= -0.501x+1225 1.364 

Pre- monsoon Y= -0.054x+26.57 0.890 

S-W monsoon Y= -0.254x+1100 1.145 

Post- monsoon Y= -0.150x+63.26 0.695 

Winter Y= 0.041x+35.83 0.713 

*significant at 0.05%, ** significant at 0.01% level   

Table: 4 Mann- Kendall Rank Statistics of monthly and seasonal Rainfall over Damoh district 

of Madhya Pradesh.  
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Month Mann- Kendall Rank Statistics 

Jan -1.054 

Feb -1.635 

Mar -1445 

Apr -1383 

May -0.992 

Jun 0.618 

Jul -1.059 

Aug -0.783 

Sep -1.681 

Oct -0.825 

Nov -3.294 ** 

Dec -1.298 

Annual rainfall(mm) -0.836 

Pre- monsoon -1.369 

South west monsoon -0.429 

Post monsoon -1.762 

Winter -1.192 

*significant at 0.05%, ** significant at 0.01% level   
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Table: 5 Monthly and seasonal contribution of rainfall (%) to annual from 1901 to 2019 over 

Damoh district of Madhya Pradesh. 

Year 1901-1930 1931-1960 1961-1990 1991-2019 

June. 9.6 12.3 12.0 13.1 

July 30.2 34.2 27.3 30.9 

August 31.2 35.4 36.1 27.4 

Sept. 15.5 18.0 15.7 14.0 

Oct. 2.2 3.4 2.6 1.8 

Nov. 1.5 1.2 1.3 0.9 

PM (March-May) 2.1 2.0 1.8 1.8 

SW (June- Sept.) 86.4 99.9 91.1 85.3 

Post M (Oct-Dec.) 4.6 5.1 5.1 3.3 

Winter (Jan-Feb.) 2.6 3.3 2.9 2.3 

Fig. 2: Seasonal Rainfall (Pre-monsoon, South West, Post- monsoon and winter) of Damoh 

district of Madhya Pradesh from 1901-2019. 

 

Fig: 1 Annual Rainfall Trend of Damoh district of Madhya Pradesh from 1901-2019 
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Effective source of Information is pre-requisite for adoption of technology. The 

present study was undertaken to study the sources of agricultural information used by 

maize growers in tribal areas of middle Gujarat. The 140 maize growers from 

Panchmahals and Dahod district were interviewed. The findings revealed that personal 

localite source like family members, neighbours and friends were playing major role in 

transfer of maize production technology. In case of cosmopoliteness, Village level 

worker, Agricultural Research Station and K.V.K. Scientist were playing major role. In 

case of Mass media exposure, printed literature (leaflets and folders), news paper and 

television had played major role and In case of Commercial agencies maize growers 

were always used fertilizer and chemical dealers and cooperative society as the source to 

get agricultural information. It was important to note that family members, neighbours 

and friends were perceived best by tribal maize growers to get agricultural information. 

INTRODUCTION 

Adoption of improved agricultural technology by maize growers is mainly depends on 

effective utilization of sources of agricultural information and channels to which they are 

exposed directly or indirectly. It is observed that improved agricultural technologies are 

available but that technologies are not reached to the maize growers in adoptable form for 

better crop yields because of lack of awareness and through knowledge about these 

technologies. This gap is partially filled by use of various sources of information i.e. personal 

localite, cosmopoliteness, mass media exposure and commercial agencies and non-

government organization, which are chief source to get agricultural information. It is known 

that, adoption of improved maize cultivation practices is vary from farmer to farmer 

depending upon their situation, availability of information sources and use of 

communication media to obtain latest information. 
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Therefore, the present study has been under taken to know various sources utilized by maize 

growers to get agricultural information with following objective. 

To study the sources of agricultural information used by maize growers towards seeking farm 

information. 

MATERIALS AND METHOD 

The present study was undertaken in thirteen villages from Panchmahal district and eleven 

villages from Dahod district of middle Gujarat randomly, covering 75 and 65 maize growers, 

respectively constituted total of 140. For the collection of required information, structured 

interview schedule was prepared. Frequencies and percentages were worked out to know the 

extent to use various source of information.  

RESULTS AND DISCUSSION 

The findings related to the sources of agricultural information used by maize growers towards 

seeking farm information are presented in Table-1. In personal localite, majority of maize 

growers were frequently used family members followed by neighbours and friends by 57.86, 

46.43 and 40.71 per cent, respectively. Similarly friends, neighbours and progressive maize 

growers were contacted sometimes to get agricultural information by the 48.57, 37.86 and 

35.00 per cent maize growers, respectively. It also observed that 62.86 and 60.00 per cent of 

maize growers were never used local leaders and relatives to get agricultural information. 

Table 1:  Extent of use of sources of information by the maize growers 

Sources of information Always Sometimes Never 

No. % No. % No. % 

A. Personal localite  

Neighbour 65 46.43 53 37.86 22 15.71 

Friends 57 40.71 68 48.57 15 10.71 

Relatives 15 10.71 41 29.29 84 60.00 

Progressive maize growers 51 36.43 49 35.00 40 28.57 
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Sources of information Always Sometimes Never 

No. % No. % No. % 

Local leaders 20 14.29 32 22.86 88 62.86 

Family members 81 57.86 40 28.57 19 13.57 

B. Cosmopoliteness 

Village Level Worker 31 22.14 60 42.86 49 35.00 

Agricultural Extension Officer 10 7.14 23 16.43 107 76.43 

Agricultural Research Station 18 12.86 101 72.14 21 15.00 

K.V.K. Scientist 13 9.29 31 22.14 96 68.57 

Farmer Training Centre 11 7.86 40 28.57 89 63.57 

Field day 9 6.43 45 32.14 86 61.43 

Demonstration 10 7.14 49 35.00 81 57.86 

C. Mass media exposure 

News paper 30 21.43 36 25.71 74 52.86 

Radio 24 17.14 35 25.00 81 57.86 

Television 25 17.86 33 23.57 82 58.57 

Printed literature (Leaflets and Folders) 46 32.86 47 33.57 47 33.57 

Exhibition 19 13.57 34 24.29 87 62.14 

Agricultural magazines 15 10.71 37 26.43 88 62.86 

D. Commercial agencies and non-government organization 



959 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 

2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Sources of information Always Sometimes Never 

No. % No. % No. % 

Fertilizer and chemical dealers  35 25.00 85 60.71 20 14.29 

Agricultural Produce Marketing 

Committee 

7 5.00 24 17.14 109 77.86 

Cooperative society 13 9.29 60 42.86 67 47.86 

Seed dealer 4 2.86 65 46.43 71 50.71 

Non-Governmental organization 4 2.86 21 15.00 115 82.14 

 

In case of cosmopoliteness, 22.14, 12.86 and 9.29 per cent of maize growers were always 

used Village Level Worker, Agricultural Research Station and K.V.K. Scientist, respectively 

as the source of agricultural information. While 72.14, 42.86 and 35.00 per cent of maize 

growers were sometimes used Agricultural Research Station, Village Level Worker and 

demonstration, respectively as the source of agricultural information. Agricultural Extension 

Officer, K.V.K. Scientist and Farmer Training Centre were never used by the 76.43, 68.57 

and 63.57 per cent of maize growers to get agricultural information. 

In case of Mass media exposure, 32.86, 21.43 and 17.86 per cent of maize growers were 

always used printed literature (leaflets and folders), news paper and television, respectively as 

the source of agricultural information. While 33.57, 26.43 and 25.71 per cent of maize 

growers were sometimes used printed literature (leaflets and folders), agricultural magazines 

and news paper, respectively as the source of agricultural information. Agricultural 

magazines, exhibition and television were never used by the 62.86, 62.14 and 58.57 per cent 

of maize growers to get agricultural information. 

In case of commercial agencies and non-government organization, 25.00 per cent maize 

growers were always used fertilizer and chemical dealers as the source of agricultural 

information. While 60.71, 46.43 and 42.86 per cent maize growers were sometimes used 

fertilizer and chemical dealers, seed dealer and cooperative society, respectively as the source 
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of agricultural information. Non-Governmental organization, Agricultural Produce Marketing 

Committee and seed dealer were never used by the 82.14, 77.86 and 50.71 per cent maize 

growers to get agricultural information. 

 

 

CONCLUSION 

From the above study it can be concluded that in personal localite, majority of maize growers 

were frequently used self experience followed by family members. Similarly friends and 

neighbours were contacted sometimes and local leaders and relatives were never used to get 

agricultural information. In case of cosmopoliteness, maize growers were always and 

sometimes used Village level worker and Agricultural Research Station. While, Agricultural 

Extension Officer and K.V.K. scientist were never used by the majority of maize growers to 

get agricultural information. In case of Mass media exposure, majority of maize growers 

were always and sometimes used printed literature (leaflets and folders). While, agricultural 

magazines and exhibition were never used by the majority of maize growers to get 

agricultural information. In case of commercial agencies and non-government organization, 

fertilizer and chemical dealers were used as the source of agricultural information. While, 

Non-Governmental organization and Agricultural Produce Marketing Committee were never 

used by majority of maize growers to get agricultural information. 
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A field experiment in the local variety of chickpea was conducted at farmer’s 

farm of Mawai village of Banda district from October, 25 to July, 8, 2018. The seeds 

were sown on dated November 02, December 03, December 16 and January 06, 2018. 

Late seed sowing results in poor yield and its attributes as compared to optimum sowing 

however there had been a very close relation between optimum sowing and early 

sowing. Yield attributing character such as days to flowering, days to maturity and 

number of grain per pod shows non-significant relationship but number of grain per 

plant seed index and shows significant relationship. Higher yield 2.05 tons/ha with seed 

index 241.89gm and number of grain per plant 25.61 had been reported when seeds are 

sown on December 03 and lowest characters had been found for the seeds when sown on 

January 06, 2018 however, number of grain per pods had been found to vary non-

linearly towards the date of sowing.     

Key words: Gram, Banda, Bundelkhand. 

Introduction 

Chickpea (Cicer Aretinum L.) is an annual legume which is popularly called Gram, 

Bengal gram, Gabanzo, Gabanzo bean etc. belongs to family fabaceae, origin South West 

Asia probably Afghanistan and is grown widely approximately in 45 countries. Indian sub-

continent had been investigated to produce two-third of chickpea annually thus, have larger 

adoption for producing the legumes (Akbar et al., 2011). Along with the production India 

ranks first rank in the productivity (11.4 million tons) (FAO, 2018) after Australia which 

ranks second.Bundelkhand region of India is very well known for the production of legumes 

and oilseeds due to nutrient rich soil and abrunt climatic condition. Gram is very essential for 

mailto:shivamsinghnscacademy@gmail.com
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the human consumption because its seeds are the rich source of 17-31% protein, 52-78% of 

biological activity which is equivalent to 4 times more as compared to rice of equal caloric 

value (Allam, 2002; Bhattacharya, 1999).  

It is mainly grown in Rabi season but due to evaluation of high yielding varieties of cereals 

and other food crops for Bundelkhand region on one hand and increasing population reduces 

the cultivable area every year on other hand results decline in the cultivation for chickpea. 

Therefore, chickpea production now the days reduced to an extent and can be increased using 

high yielding time adjustable varieties using improved technology (Fallah, 2008; Iliadis C., 

2001). Various agronomic practices had been found to increase the production but are found 

to be very luxuriant and non time adjustable.Farmers practices results that only optimum 

sowing provides more time for growth and development as compared to early and late sown 

varieties which hinders the crop yields. In early sowing the plant population is attacked by 

anthracnose while in late sown the yield is affected by shortening of seeds (Girma et al., 

2015; Kabir et al., 2009; Neenu et al., 2009). Net monetary return from optimum sowing due 

to market stocking is low also. Thus, an attempt had been made with an objective to evaluate 

the yield and its attributing traits under different sowing date in local variety of chickpea. 

Materials and Methods 

The experiment was conducted at farmers farms of village Mawai of district Banda in 

Randomized Block Design with 4 treatments and 3 replication (description of treatments are 

tabulated in table: 1).The experimental site is located at 25032’09.82’’N and 80021’06.19’’E 

having elevation 390 ft. with an average rainfall 902mm (Arial view of Experimental site is 

shown in figure1). Size of each plot was 3.2 × 2 mt2, however 0.5 × 1mt2 areas had been 

made to distinguish between the plots and overall field was experimented in 1500mt2. The 

recommended dose of fertilizer NPK @ 12.5:25:2.5kg/ha was applied uniformly in all 

treatments. Urea, Triple Super Phosphate and MOP were acting as major source of nitrogen, 

phosphorous and potassium respectively. Along with this Gypsum, Boric acid and Zinc 

Sulphate were also applied @ 110, 12 and & 7 kg/ha (Ali et al., 2018). Additionally, 25kg/ha 

of compost had been added to maintain the physico-chemical status of soil. The full dose of 

fertilizers had been applied at time of land preparation except gypsum which is applied at 

time of land preparation in half dose and half dose at time pod formation stage. 2 irrigation 

had been given i.e., one at pre-flowering stage and one at pod development stage because of 
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low winter rainfall. Proper intercultural operation VIZ – thinning, gap filling, weeding and 

drainage with plant protection measures had been taken if found at right time. 

                      

Figure: 1 Shows aerial view of Experimental Plot taken from GPS-google earth pro 

software 

Data Collection and Statistical Analysis 

For collecting data on yield and its attributes 5 plants were selected randomly and mean of 

data is tabulated in result section of this paper. The data had been taken for Days to 

Flowering, Days to Maturity, Number of grain per plant, Number of grain per pod, Seed 

Index (gram) and Yield (tons/hectare).The data were analyzed for analyses of varience 

(ANOVA) using data tool in excel sheets. Along with ANOVA, CV had also been calculated 

from the same excel sheet. 

Results 

Table Number – 01: Description of the treatments 

S.No. Treatment No. Treatment Description 

1. T1 02 November 

2. T2 03 December 

3. T3 16 December 
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4. T4 06 January 

 

 

 

Table Number – 02: Description of days to maturity and flowering 

Date of sowing Days to Flowering Days to maturity 

02 November 70.52 112.17 

03 December 63.46 103.3 

16 December 61.52 93.66 

06 January 58.23 87.21 

RBD (0.05) Non-Significant Non-Significant 

CV 3.12 8.09 

 

 The above statistics shows that different date of sowing have non-significant changes in 

flowering and maturity however they positive 

correlated to each other. Optimum sowing on 2 

November takes maximum days to flowering and 

maturity (70.52 days and 112.17 days 

respectively) while, late sowing on 6 January 

shows minimum days of flowering and maturity 

(58.23 days and 87.21 days respectively). It may 

be due to temperal variation. 

                          Figure: 2 shows flowering stage of gram 
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  Table Number – 02: Description of yield attributing character 

Date of sowing Number of grain per plant Number of grain per pod  

02 November 24.78 1.18 

03 December 25.61 1.26 

16 December 20.25 1.11 

06 January 15.32 1.31 

RBD (0.05) 1.40 Non-Significant 

CV 4.42 8.08 

 

Number of grain per pod were significantly affected by several date of sowing while number 

of grain per pod varies non-significantly. As tabulated indication shows that delayed sowing 

decreases the number of grains per plant more significantly as compared to early sowing 

nevertheless number of seeds per plant had been found to non-significantly and the variation 

was also found to be non linear. The higher temperature during grain filling stage might be 

the possible reason for lower number of grains per plant and thus the increase in seed per 

grain of chickpea is delayed. Highest number of grain per pod (1.31) had been found for the 

plants at late sown and highest number grain per plant (25.61) was recorded in optimum 

sowing however there is a very little difference for the number of grain per plant and number 

of grain per pod. 

Table Number – 02: Description of yield  

Date of sowing Seed Index (gram) Yield (tons/hectare) 

02 November 210.84 1.93 

03 December 241.89 2.05 
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16 December 192.51 1.84 

06 January 148.21 1.61 

RBD (0.05) 6.25 0.01 

CV 2.48 2.34 

 

Experimental analysis revealed that variation on sowing date has strong positive impact on 

the yield and seed index. The highest seed index of 241.89gm and yield 2.05 t/ha had been 

reported in T2 while lowest yield 1.61 with seed index 148.21gm had been reported in T4. 

The lower grain yield accurs mainly due to less grain filling which is the result of high 

temperature. 

Discussion 

Maximum yield was recorded when crop was sown on 2 November as compared to other 

sowing dates which might be due to favorable climatic condition and provides the suitable 

vegetative and reproductive growth (Rehman HU et al., 2015). Due to immature 

developmental stages the other yield attributes had also sown a decrease bench mark (Sharma 

and Sharma, 2002). The other factors for lower yield might be due to low temperature, frost. 

The result had been supported by Ray et al., 2017. 

The yield and quality of chickpea had been found to be very low in traditional agronomic 

practices and thus, the increasing demand of chickpea makes more responsible for pulse 

breeder to evaluate the high yielding varieties and grower should be more responsible. 

Conclusion 
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The early and late sown varieties both have been reported to be effected by the yield and its 

attributes of chickpea. Maximum result had been found on sowing the chickpea on 3 

December while minimum had been appeared on sowing 6 January. But the difference 

between the yield and its attributes on sowing the crop on 2 November had been reported to 

very close to maximum yielder. Hence, the farmer 

in this region can lay their seed in the given period 

of time. Further trails are conducted under the 

Banda University of Agriculture and Technology 

so as to release the scientific way for the 

cultivation of chickpea as compared to 

conventional farmer practices.       
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The knowledge of genetic variability in a given crop species for characters under 

improvement is important in any plant breeding programme. Heritability with genetic 

advance are more helpful in predicting the gain under effective selection. Genetic 

parameters for yield and its correspondent characters in rice were estimated. High 

genotypic and phenotypic coefficient of variations were expressed by grain yield per 

plant, 1000 seed weight, total number of spikelets per panicle and fertile spikelets per 

panicle. The occurrence of moderate estimates of genotypic coefficient of variation and 

phenotypic coefficient of variation for plant height, days to 50% flowering, leaf length, 

number of effective tillers per plant, biological yield per plant and harvest Index 

suggested that improvement in these traits under selection might be achieved up to a 

reasonable extent. High heritability coupled with high genetic advance was exhibited by 

grain yield per plant, 1000 seed weight, total number of spikelets per panicle and fertile 

spikelets per panicle and selection may be effective for these characters. 

Key words: Heritability, variability, genetic advance in rice.  

Introduction 

Rice (Oryza sativa L) is a monocotyledonous plant belonging to the family 

Gramineae. It is cultivated under diverse eco-geographical conditions in various tropical and 

subtropical countries. Due to its importance as a food crop, rice is being planted on 

approximately 11% of the Earth’s cultivated land area (Khush, 2005). In Asia, above 90% of 

the world’s rice is produced and consumed. It is also a major source of livelihood for more 

than 250 million households. The bulk of Asian population - the urban poor, landless rural 

population and the marginal farmers - spend more than half of their income on rice, being the 

dominant food staple (Singh, 2000). Thus, it plays a very vital role in the national food 
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security. In Chhattisgarh maximum area is covered under rice during kharif and contribute 

major share in national rice production. The country witnessed an impressive growth in rice 

production due to adoption of semi dwarf varieties coupled with intensive input based 

management practices. In order to keep peace with growing population the estimated rice 

requirement by 2025 is about 130 million tonnes (Viraktamath and Sundaram, 2010). 

The knowledge of genetic variability present in a given crop species for the character 

under improvement is of paramount importance for the success of any plant breeding 

programme. Heritability of a trait is important in determining its response to selection. 

Genetic advance provides information on expected genetic gain resulting from selection of 

superior individuals. It is imperative to assess the relative magnitude of components of 

variability present in the existing population, with the help of genetic parameters like mean, 

range, genotypic and phenotypic coefficients of variation, heritability, genetic advance for 

different characters, which would help in the selection of superior genotypes with desirable 

traits. The present investigation was carried out to find out the extent of genetic variability in 

the crop by determining the coefficient of variation, heritability and genetic advance, range 

for different quantitative traits.  

Materials and Methods  

The present investigation material consists of thirty-three rice genotypes namely R 

1926-1013-2-595-1, R 1607-321-1-34-1, Ganjikali, R 1536-136-1-77-1, R1700-302-1-156-1, 

R 1750-937-1-530-1, R 1700-2240-4-2295-1, R 1747-4941-1-515-1, R 1656-2151-1-412-1, 

R 1915-458-1-119-1, R 2033-512-1-138-1, R 1919-537-1-160-1, R 2054-685-1-205-1, R 

1656-1146-5-513-1, R 1679-1839-1-770-1, R 2053-192-2-135-1, R 2053-193-5-138-1, R 

2053-201-1-143-1, R 2053-202-2-145-1, R 2033-140-2-182-1, R 2033-140-3-183-1, R 1661-

1372-1-601-1, R 2033-139-3-101-1, R 2033-139-4-102-1, RTR 104, RTR 101, RTR 103, 

Malviya Sugandh along with five checks Badsha Bhog, Mahisugandha, Indira sugandhit 

Dhan-1, Dubraj and Shamjeera. These were grown in Randomized Complete Block Design 

with three replications during kharif 2016 at research farm of IGKV Raj Mohini Devi College 

of Agriculture and Research Station, Ambikapur, Chhattisgarh. Twenty-one days old 

seedlings raised in nursery were transplanted at 20 cm x 15 cm spacing. Five representative 

plants for each genotype in each replication were randomly selected to record observations on 

plant height (cm), leaf length (cm), leaf width (cm), panicle length (cm), number of effective 
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tillers per plant, total number of spikelets per panicle, fertile spikelets per panicle, spikelet 

fertility percentage, 1000 seed weight (g), biological yield per plant (g), harvest Index and 

grain yield per plant (g). Days to 50% flowering and days to maturity were computed on plot 

basis and data was subjected to statistical analysis. All the recommended package of practices 

was followed to raise a healthy crop. The variability was estimated as per procedure for 

analysis of variance suggested by Panse and Sukhatme (1967). The genotypic and phenotypic 

coefficient of variation was computed according to the formulae given by Burton and 

Dewane (1952). Heritability in broad sense (h2) was calculated by using formula of Hanson et 

al., (1956). Genetic advance i.e. the expected genetic gain was calculated by using the 

procedure given by Johnson et al. (1955).  

Results and Discussion 

Genetic variability in any crop is pre-requisite for selection of superior genotypes over 

the existing cultivars. The analysis of variance for different characters indicated the existence 

of highly significant differences for all 14 characters except leaf width under study 

suggesting each and every genotype are genetically divergent from each other and there is 

ample scope for selection of characters from these diverse sources for yield and its 

components (Table 1). These findings were in accordance with the findings of Bekele et al., 

(2013) and Sandhya et al. (2015). A wide range of variance was observed for all the 

characters. Phenotypic variance was higher than genotypic variance for yield and its all 

contributing characters indicated the influence of environmental factors on these traits. The 

highest variability (Vg & Vp) was recorded for total number of spikelets per panicle followed 

by fertile spikelets per panicle, plant height, days to 50% flowering and days to maturity. 

Similar results were also reported by Anjaneyulu et al., (2010), Idris et al. (2012) and 

Sandhya (2014). Coefficients of variation studies indicated that the estimates of PCV were 

slightly higher than the corresponding GCV (table 2). Among the all traits grain yield per 

plant (30.56 and 31.64), exhibited high estimates of genotypic coefficient of variation (GCV) 

and phenotypic coefficient of variation (PCV) followed by total number of spikelets per 

panicle, fertile spikelets per panicle and 1000 seed weight. High values of genotypic 

coefficient of variation (GCV) and phenotypic coefficient of variation (PCV) for these traits 

suggested the possibility of yield improvement through selection of these traits. Close 

relationship between GCV and PCV was found in all the characters and PCV values were 

slightly greater than GCV, revealing very little influence of environment for their expression. 
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The moderate estimates (10-20 %) of genotypic coefficient of variation (GCV) and 

phenotypic coefficient of variation (PCV) were obtained for plant height, days to 50% 

flowering, leaf length, number of effective tillers per plant, biological yield per plant and 

harvest Index and suggested that improvement in these traits under selection might be 

achieved up to a reasonable extent.  

The amount of genetic variation considered alone will not be of much use to the 

breeder unless supplemented with the information on heritability estimate, which gives a 

measure of the heritable portion of the total variation. It has been suggested by Burton and 

Devane (1952) that the GCV along with heritability estimate could provide a better picture of 

the amount of advance to be expected by phenotypic selection. Heritability in broad sense 

includes both additive and non-additive gene effects. While, narrow sense heritability 

includes only additive components (Johnson et al., 1955). In the present study, heritability in 

broad sense was estimated. High estimate of broad sense heritability was recorded in the case 

of 1000 seed weight, Days to 50% flowering, plant height, days to maturity, grain yield per 

plant, panicle length, total number of spikelets per panicle, fertile spikelets per panicle, 

spikelet fertility percentage, number of effective tillers per plant  and harvest Index. Similar 

results were recorded by Fiyaz et al. (2011) and Dhanwani et al., (2013). High estimate of 

genetic advance was recorded for grain yield per plant, 1000 seed weight, total number of 

spikelets per panicle, fertile spikelets per panicle and plant height. 

  In general heritability along with genetic advance can be useful in selection 

programmes. Since genetic advance is dependent on phenotypic variability and heritability in 

addition to selection intensity, the heritability estimates in conjunction with genetic advance 

will be more effective and reliable in predicting the response to selection (Johnson et al., 

1955). The characters grain yield per plant, 1000 seed weight, total number of spikelets per 

panicle, fertile spikelets per panicle and plant height have shown high genetic advance as 

percent of mean along with high heritability. High heritability with high genetic advance as 

percent of mean indicates that these characters are largely controlled by additive gene action, 

which indicates that improvement in these characters is possible through mass selection and 

progeny selection. 

Conclusion 
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The nature and amount of variability, heritability and genetic advance was studied in 

33 genotypes of rice for 14 quantitative characters. Analysis of variance among 29 genotypes 

showed significant difference for all characters studied except leaf width. Highest genotypic 

coefficient of variation (GCV) & phenotypic coefficient variation (PCV) was observed for 

grain yield per plant, total number of spikelets per panicle, fertile spikelets per panicle and 

1000 seed weight indicating that these characters could be used as selection for crop 

improvement. The occurrence of moderate estimates of genotypic coefficient of variation and 

phenotypic coefficient of variation for plant height, days to 50% flowering, leaf length, 

number of effective tillers per plant, biological yield per plant and harvest Index suggested 

that improvement in these traits under selection might be achieved up to a reasonable extent. 

Heritability and genetic advance were high for grain yield per plant, 1000 seed weight, total 

number of spikelets per panicle, fertile spikelets per panicle and plant height in genotypes 

indicating predominance of additive gene effects and possibilities of effective selection for 

the improvement of these characters. 
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Table 1: Analysis of variance for grain yield and other characters in rice 

 

S.No. 

 

Source of variation 

Mean sum of square 

Replication Genotype Error 

Characters                       Degree of freedom 2 32 64 

1. Days to 50% flowering 2.818 305.11** 1.089 

2. Plant height (cm) 22.28 879.44** 17.76 

3. Leaf length (cm) 13.33 92.39** 21.39 

4. Leaf width (cm) 0.015 0.003** 0.0046 

5. Panicle length (cm) 4.62 6.27** 1.39 

6. Number of effective tillers per plant 3.14 2.33** 0.61 

7. Total number of spikelets per panicle 7337.13 11173** 1185.27 

8. Fertile spikelets per panicle 1417.18 2823.13** 430.78 

9. Spikelet fertility percentage 15.95 80.40** 42.98 

10. 1000 seed weight (g) 2.28 52.93** 0.603 

11. Days to maturity 0.525 285.66** 2.37 

12. Grain yield per plant (g) 3.707 36.14** 0.844 

13. Biological yield per plant (g) 1179.79 181.2** 47.01 

14. Harvest Index (%) 90.59 44.88** 27.58 
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                                ** Significant at 1% level      
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Table 2: Estimates of mean, range, variance components and genetic parameters for 

different characters in rice 

S. 
No
. 

Characters  Mean Range genotypic 
variance 
(σ2g)   

Phenotypic 
variance 
(σ2p)   

Coefficient of 
variation 

h2 

(bs) 

(%) 

GA as 
% of 

mean 
Min Max GCV 

(%) 

PCV 

(%) 

1. Days to 50% flowering 95.63 79 121 101.34 102.42 10.52 10.58 98.93 21.35 

2. Plant height (cm) 106.51 80.2 154.4 287.23 304.99 15.91 16.39 94.18 31.51 

3. Leaf length (cm) 48.96 34 68.8 23.67 45.06 10.94 13.71 52.52 14.72 

4. Leaf width (cm) 1.43 1.4 1.6 0.0003 0.004 0.000
1 

4.59 7.03 0.68 

5. Panicle length (cm) 21.01 16.4 25.2 1.63 3.02 6.06 8.27 53.74 9.21 

6. Number of effective tillers 
per plant 

7.47 5.3 10 0.57 1.19 10.14 14.59 48.28 14.75 

7. Total number of spikelets per 
panicle 

227.76 91.6 430.6 3329.37 4514.65 25.33 29.49 73.74 45.09 

8. Fertile spikelets per panicle 130.22 59.4 231.8 797.45 1228.23 21.68 26.91 64.92 36.05 

9. Spikelet fertility percentage 58.49 46.7 92.7 12.47 55.45 6.03 12.73 22.49 5.85 

10. 1000 seed weight (g) 20.75 12.5 28.5 17.44 18.05 20.12 20.47 96.65 40.39 

11. Days to maturity 123.5 105 148 94.42 96.81 7.86 7.96 97.54 15.84 

12.  Grain yield per plant (g) 11.2 3 18 11.76 12.61 30.56 31.64 93.30 60.37 

13. Biological yield per plant (g) 56.86 38 98 44.74 91.75 11.76 16.84 48.76 18.85 

14. Harvest Index (%) 20.40 11 29 5.76 33.34 12.58 18.30 17.29 10.25 
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Study of the farming practices by rural women, time utilization and impact of drudgery 

on women and child in Uttarakhand state 

Sakshi Mishra,  

Research ScholarMPUA&T, Udaipur Dipti, GBPUA&T, Pantnagar 

      Most of the population in India is dependent on agriculture and it is the largest 

employment sector in the nation. Women play a vital role in agriculture as well as in 

domestic management and allied activities. Women are considered as the backbone 

of agriculture in tarai and hilly areas of rural region. This study was carried out in 

two districts of Uttarakhand and total sample size of 120 was taken for descriptive 

data using purposive and random sampling. The descriptive data was collected with 

the help of interview schedule method to study the practices adopted, time 

utilization patternand impact of drudgery on women and child. Women performed 

most of the farm activities like transplanting, weed management, harvesting, sorting, 

winnowing and livestock activities except land preparation and transporting. They 

spent most of their time in doing various household, farm and allied activities These 

constraints lead to gender related drudgery experiences. Whereas significant 

relationship was also found between factors of drudgery and its impact on farm 

women. 

     Introduction 

   Women are identified as the main pillar of development and progress for any country.  

Women play an important role in family resource management by playing multiple roles. 

They take care of the house, perform household and farm related activities. Women 

contribute in the survival of their family and are solely responsible for money 

management in low income group.Empowerment of women is a process of gaining self-

confident, control over resources and control over existing social attitude and perception. 

It is essential to achieve gender equality, equal rights in the society for better quality of 

life. Women face many constraints in both areas inside house or outside the house. In 

rural and hill areas agriculture women workers are unorganized and dispersed. In these 

areas most of the women are illiterate and have low level of education. They also have the 

poor bargaining power. Sometimes due to the seasonal work and in off season they 

generally have to shift to alternative work for employment. Many of women ended up as 
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bonded labourers because of these situations.Drudgery of women can be reduced by 

improved or drudgery reducing gender friendly tools. These tools are scientifically or 

ergonomically designed for farm women. It bridges the communication between the users 

and design engineers. These tools reduce drudgery, improve efficiency, reduce ill health, 

reduce stress or fatigue and increase productivity and increase the satisfaction of the 

women and their health. 

     Materials and methods 

      Descriptive design was chosen to assess the demographic profile of farm women with 

the help of interview schedule time utilization pattern, farm practices factors of 

drudgery and its impact on farm women and on their child. The data was collected 

personally by using the interview schedule method. A visit was made to the vi llages 

of Tarai and Hills areas of Uttarakhand.To conduct this study randomly 120 sample 

size was selected for the collection of descriptive data. 

    Results 

       Women play a larger role as primary feeders, care takers in the family and workers in 

the farm. Almost in all the societies of the world women worked for longer hours than 

men. By the analysis of study from the villages show that demands on rural women’s time 

were heavy indeed. Women working days are longer than men’s by as much as 43 percent 

and with fewer leisure hours. (Pandey, 2001). 

Table 1.1 Practices being followed by farm women 

Practices Frequency 

 Tarai region Hill region Total 

Performed Farm operation 

Tillage and seedbed preparation 4 

(6.67) 

11 

(18.34) 

15 

(12.5) 

Sowing and planting 38 56 94 
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(63.34) (93.33) (78.34) 

Weeding and intercultural operations 52 

(86.67) 

57 

(95) 

109 

 (90.8

4) 

Harvesting/threshing/grading 46 

(76.67) 

55 

(91.67) 

101 

(84.17) 

Livestock management 54 

(90) 

 

58 

(96.67) 

112 

(93.34) 

Any tools/machinery at farm 

YES  60 

(100) 

60 

(100) 

120 

(100) 

Any problems in using these tools (traditional tools) 

YES 51 

(85) 

55 

(91.67) 

106 

(88.34) 

NO 9 

(15) 

5 

(8.34) 

14 

(11.67) 

Major problems 

 

Non-availability of tools 48 

(80) 

51 

(85) 

99 

(82.5) 

Availability of cash/credit related problems 46 49 95 
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(76.67) (81.67) (79.17) 

Skill 22 

(36.67) 

26 

(43.34) 

48 

(40) 

Non-availability of information about tools 45 

(75) 

52 

(86.67) 

97 

(80.84) 

 

Farm women performed many farm activities like tillage and seed preparation about 68 percent, 

followed by sowing and planting, weeding and intercultural operations, harvesting, threshing and 

grading 69.3 percent,43.3 percent 18.7 percent respectively. 

Table 1.2 Time utilization pattern of farm women 

 

Activities Time spent (hours/day) 

 Lean period Peak period 

 Tarai 

region 

Hill 

region 

Tarai 

region 

Hill 

region 

Childcare care 1.3 2.00 0.56 0.6 

Cooking food 2.4 2.6 1.24 1.341 

Purchase or marketing 1.8 1.6 - - 

Other household chores (cleaning, 

washing etc.) 

1.2 1 0.525 0.5 

Personal work 1.3 1 0.49 0.48 

Fetching water - 2.81 - 1.45 
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Women play a larger role as primary feeders, care takers in the family and workers in 

the farm. Almost in all the societies of the world women worked for longer hours than men. 

By the analysis of study from the villages show that demands on rural women’s time were 

heavy indeed. Women working days are longer than men’s by as much as 43 percent and 

with fewer leisure hours. (Pandey, 2001). 

Impact of drudgery on women and child in 

Results on factors of drudgery and its impact on farm women and their child shows that 

physical fatigue was the major factor of drudgery followed by pain and fatigue. On factors of 

drudgery revealed that most of the respondents in hill and tarai had physical fatigue problem 

i.e. cent percent and 93.34 percent. And the second most important factor of the drudgery was 

pain in body parts i.e. 86.67 percent and 90 percent in both tarai and hill region. And the least 

factor that creates drudgery was malnutrition among farm women i.e. 30 percent and 45 

percent in tarai and hill areas. According to data pertaining to impact of drudgery on women 

mostly respondents suffer from heavy physical strain and physical stress due to work 

overload i.e. 88.34 percent and 98.34 percent in tarai and hill area. And fewer respondents 

have the problem related with incidence of miscarriage i.e. 10 and 12 percent in tarai and hill. 

Most of the respondents felt that children are deprived of mother’s attention i.e. 80 and 85 

percent in tarai and hill. Seventy six percent and 80 percent respondents felt that children are 

neglected by them in tarai and hill area due to work pressure. 

Table 1.3 Impact of drudgery on women 

 

Collecting fuel 1.00 1.1 - - 

Farm activities - - 7.18 7.56 

Animal care 1.05 1.15 0.5 0.5 

Milking 0.5 0.5 0.45 0.42 

Fodder collection 1.025 1.041 - - 
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Factor Frequency 

 Tarai region Hill region Total 

Heavy physical strain 53 

(88.34) 

59 

(98.34) 

112 

(93.34) 

Overwork fatigue 45 

(75) 

46 

(76.65) 

91 

(75.84) 

Malnourishment 18 

(30) 

27 

(45) 

45 

(37.5) 

Physical stress due to work 

overload 

53 

(88.34) 

59 

(98.34) 

112 

(93.34) 

Mental stress due to work overload 47 

(78.34) 

48 

(80) 

95 

(79.17) 

High incidence of miscarriage 6 

(10) 

9 

(15) 

15 

(12.5) 

Disease prone 35 

(58.34) 

42 

(70) 

77 

(64.17) 

Fluctuating lactation ability 21 

(35) 

32 

(53.34) 

53 

(44.17) 
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Fig 2.1Impact of drudgery on women 

 

 

 

Table 1.4 Impact of drudgery on child 

 

Factors Frequency 

 Tarai region Hill region Total 

Deprivation of mother’s attention 48 

(80) 

51 

(85) 

99 

(82.5) 

Low birth weight  32 

(53.34) 

38 

(63.34) 

70 

(58.34) 

High mortality rate 6 9 15 
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(10) (15) (12.5) 

Reduced breast feeding   21 

(35) 

32 

(53.34) 

53 

(44.16) 

Neglected child 46 

(76.67) 

48 

(80) 

94 

(78.34) 

 

 

Fig 2.2Impact of drudgery on child 

 

Test of hypothesis 

H0: There is no significant relationship between factors of drudgery and impact on farm 

women. 

H1: There is significant relationship between factors of drudgery and impact on farm women. 

S.NO. Parameters Correlation Remarks 
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coefficient 

1. Drudgery and impact on farm women .295** Significant 

 

 

Conclusion:It was difficult to study the whole population; hence it was imperative to select a 

small group. Thus, some of the elements of population were selected with intention of finding 

out something about population from which they are taken. This group of elements was 

referred to sample. For the study purposive sampling was used to select the area and 

purposive random sampling was used to select the sample in study. For the descriptive data, 

total sample size was 120 from the six selected villages that were adopted by KVKs of 

Kashipur and Jeolikote from Udham Singh Nagar and Nainital district of Uttarakhand. 

Data on time utilization pattern of farm women reveals that in tarai region mostly 

farm women spent their time in cooking food i.e. 2.4 hours/day in lean season and in hill area 

mostly time was spent by respondents in fetching water i.e. 2.81 hours/day. And in peak 

season they spent mostly time in farm activities i.e. 7.18 and 7.56 hours/day in tarai and hill 

area respectively. 

According to data pertaining to impact of drudgery on women mostly respondents 

suffer from heavy physical strain and physical stress due to work overload i.e. 88.34 percent 

and 98.34 percent in tarai and hill area. And fewer respondents have the problem related with 

incidence of miscarriage i.e. 10 and 12 percent in tarai and hill. 

Most of the respondents felt that children are deprived of mother’s attention i.e. 80 

and 85 percent in tarai and hill. Seventy six percent and 80 percent respondents felt that 

children are neglected by them in tarai and hill area due to work pressure. 
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For many agricultural regions around the world, climate changes have been 

relatively speedy over the past few decades and rise for carbon dioxide (CO2) and 

greenhouse gas (methane (CH4), ozone (O3), nitrous oxide (N2O) and chlorofluoro 

carbons (CFCs)) levels in the atmosphere has also been omnipresent. Climate shifts 

impact current crop areas due to unplanned drought, high temperature, soil 

temperature rise, etc. Climate change is today one of the world's biggest environmental 

threats. India faces a variety of problems. Climate change is associated with various 

adverse effects on agriculture, soil, forest and biodiversity, health, coastal protection, 

and temperature rise. The principal effect of climate change on India is the decrease in 

agricultural productivity. The majority of people are directly or indirectly dependent on 

agriculture. 

Keywords: Climate change, Crop growth, Food security 

 Introduction 

Global food security challenged by climate change is one of the most critical challenges of 

the 21st century to provide the growing population with sufficient food while preserving the 

already stressed environment in the world, as well as India. Climate changes have already had 

major impacts, particularly worldwide, on water supplies, food security, hydropower, and 

human health. Studies on climate impacts and adaptation strategies are increasingly becoming 

major areas of scientific concern, e.g. impacts on the production of crops such as maize, 
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wheat and rice, water resources in the river basin catchments, forests, industry and the native 

landscape. 

The greenhouse effect refers 

to a mechanism in which 

greenhouse gases reabsorb 

thermal radiation from the 

earth's surface and then 

radiate it in all directions. 

Carbon dioxide, phosphorus, 

nitrous oxide, and ozone are 

the main greenhouse gases. 

However, when it comes to 

the greenhouse effect, the first three are more troubling as the negative role of Ozone kicks in 

more with respect to global warming. The functioning of the greenhouse effect is a two-way 

process. Firstly, these gasses, being weak absorbers, are unable to avoid the solar radiation 

reaching the surface of the earth. It in effect elevates the temperature on earth. That is the 

greenhouse effect, in a nutshell. This cycle has been in effect for centuries for preserving the 

temperature of the earth. Indeed, some countries that have lower temperatures reproduce this 

process artificially in order to build greenhouse buildings to create cool temperate conditions. 

Global warming of anthropogenic origin (or, as it is commonly called, "climate change") and 

its impact on agriculture. It offers a wide-ranging account of both the biophysical effect of 

climate change on agriculture and its economic and social implications. Starting with a global 

climate change and agriculture debate, the paper focuses on issues that are of particular 

interest to India. It ends with a brief debate on the impacts of climate change on Indian 

agriculture and its policy implications. The scientific consensus is clear that as a result of 

human action, the Earth's climate changes. The most significant thing about this transition is 

that, as a result of the emission of greenhouse gases and their rising accumulation in the 

atmosphere, the earth's surface temperature gradually but steadily is rising. Carbon dioxide is 

by far the most important among greenhouse gases that contribute to global warming, 

although other gases, notably methane, play this role as well. 

India is worried about climate change because a large population depends for their survival 

on climate-sensitive sectors such as agriculture, forestry, and fishing. In the form of rainfalls 
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and a rise in temperature, the adverse impacts of climate change have caused the country to 

witness greater severity of livelihood problems. Climate change is a further stress for the 

ecological and socio-economic systems which, due to fast industrial development, 

urbanization and economic development, are under tremendous pressure now.Climate change 

is one of the world's greatest environmental threats, with implications for food production, 

natural habitats, availability of fresh water, safety etc. The latest scientific evaluation shows 

that since pre-industrial times, the Earth's climate system has changed both globally and 

regionally. Furthermore, evidence indicates that most warming, observed over the last 50 

years (0.1oC per decade).India is home to 16% of the world's population but just 4% of 

world's water supplies. Agriculture depends directly on climate, since temperature, sunlight, 

and water are the key drivers of crop production. Although some aspects of climate change 

such as longer growing season and warmer temperatures may bring benefits in crop growth 

and yield, due to reduced water availability and more frequent severe weather conditions, a 

number of adverse impacts may also occur. These impacts could pose significant risk to 

agricultural activities. Climate change has already caused considerable harm to our present 

crop profile and appears to have much more drastic effects for the future. Wheat yields are 

expected to fall by 5-10 per cent for every 1° C rise and total crop yields in South Asia by the 

mid-21st century could decrease by as much as 30 per cent. India could experience an 

agricultural productivity decline of 40 percent by the 2080s. Rising temperatures will impact 

regions that cultivate wheat, placing hundreds of millions of people at the verge of chronic 

hunger. 

In India, the growing 

population is a major 

concern, and there is a 

need to understand the 

availability of water in 

terms of increase in 

population growth. A 

decline has been 

projected in mean per 

capita annual 

freshwater availability 
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and growth of population from 1951 to 2050 is shown in Figure 1. The graph clearly 

indicates the ‘twosided’ effect on water resources as the rise in population will increase the 

demand for water leading to faster withdrawal of water and this in turn would reduce the 

recharging time of the water-tables.The question of water supply is how much water can be 

diverted, how much water can be contained in reservoirs of surface and soil water and how 

much water can be used. Evaluation of the availability of seasonal and long-term water is 

important not only for the protection of human life, biodiversity and the environment, but 

also for the management and allocation of agricultural water and for farmers. Climate change, 

alongside population growth, deforestation, land uses and other factors, is one of the major 

constraints on the hydrological cycle. Due to expected decreases in precipitation in a few 

areas of the world, the supply of water is under pressure from changing climate.  

Food health is directly as well as indirectly related to climate change. Any changes in climate 

parameters such as temperature and humidity that control crop growth can directly affect the 

quantity of food produced. Indirect relation relates to extreme events such as floods and 

droughts that are expected to escalate as a result of climate change leading to huge crop loss 

and leaving vast areas of arable land unfit for agriculture and thereby threatening food health. 

The net effect of food security would rely on exposure to global environmental change and 

the ability to cope with global environmental change and recover from it. Globally, weather 

patterns that are increasingly unpredictable would lead to declining agricultural production 

and higher food prices, leading to food insecurity. Food insecurity may be an predictor for 

evaluating risk and slow-onset changes to severe events. This effect of global warming has 

major implications for developing countries' agricultural production and trade, as well as an 

increased risk of hunger. The number of people suffering from chronic hunger has grown 

from less than 800 million in 1996 to more than 1 billion recently. Population figures and 

estimates from the United Nations show the global population hitting 9.1 billion by 2050, a 

32 per cent rise from 2010. In the next 40 years to 2050, the world's population is projected to 

increase by 2.2 billion, and a large proportion of the increased population will be in countries 

that have difficulty feeding on themselves. Preliminary projections for the period up to 2080 

indicate a decrease of some 15–30 per cent in agricultural productivity in the developing 

world regions most vulnerable to climate change – Africa and South Asia. 

Depending on some of the previous observations mentioned above, the effect of climate 

change on agriculture will be one of the main driving factors affecting mankind's potential 
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food security on earth. Agriculture is prone not only to climate change but also one of the 

main drivers of climate change. Understanding the changes in weather over a period of time 

and adjusting the management practices to achieve better harvesting are challenges to the 

growth of the entire agricultural sector. Agriculture's climate vulnerability is uncertain, as 

rainfall, temperature, crop and crop systems, soils, and management practices differ 

regionally. The inter-annual temperature and precipitation variations were far greater than the 

predicted temperature and precipitation changes. Losses from crops will increase if the 

climate change expected increases climate variability. Different crops respond differently, as 

the effects of global warming would be complex. The tropics are more dependent on 

agriculture because 75 percent of the world's population lives in tropics, and two-thirds of the 

main occupation of these people is agriculture. Any effects on tropical agriculture would have 

an effect on their livelihood with low rates of technology, a wide range of pest, diseases and 

weeds, land degradation, uneven land distribution and rapid population growth. The six main 

crops in the world grown on 40% of crops are rice, wheat, maize, sorghum, soybean and 

barley, contributing 55% of the total amount of non-meats calories and over 70% of the feed. 

Any effects on these crops will also adversely affect food health. 
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Conclusion 

Climate change is expected to affect the well-being of humanity in many different areas, 

including land, climate, disease, and immigration. Regardless of the significance of the 

question, how to measure the value with the current state of the art of economics is not clear. 

Important development includes at least turning the agricultural economy into a non-

agricultural economy, reducing reliance on agriculture. 
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Effect of Halosulfuron Methyl with other Herbicides to control the Cyperus Spp. and 
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A field experiment was conducted at Crop Research Farm of National Post 

Graduate College, Barhalganj, Gorakhpur (U.P.) during the rabi season of (2015 – 16) 

to study the effect of different herbicides on weed management of sugarcane. The 

experimental field was laid out in Randomized Block Design with  three replications 

with the following eight treatments viz. T 1 : Halosulfuron methyl + 2,4-D EE 38 % EC,     

T 2 : Halosulfuron methyl + 2,4-D amine salt  58 % SL,  T 3 : Halosulfuron methyl + 2,4-

D Na salt  80 % WP,  T 4 : Halosulfuron methyl + Metribuzin,  T 5 : Halosulfuron 

methyl + Atrazine,  T 6 : Halosulfuron methyl + M.S.M. 4 g , T 7 : Halosulfuron methyl 

+ Ethoxysulfuron , T 8 : Weedy check. The planting of sugarcane was done at 75 cm row 

spacing on ridges and furrows. Weed flora of experimental site was divided with 6o 

percent broad leaved and 40 percent grassy weeds. Among broad leaved weeds 

Chenopodium album, Melilotus alba, Anagallis arvensis,Commelina benghalensis and 

Ageratum conyzoides were found  dominant. whereas among grassy weeds Cynodon 

dactylon and Cyperus rotundus were found as dominant. As a result, the cane yield of 

sugarcane  (t ha
-1

) was significantly influenced due to various herbicidal treatment. 

Results revealed that all the herbicide had a significant effect on growth and yield of 

sugarcane over weedy check. Out of all treatments, T 5 : Halosulfuron methyl + 

Atrazine has proved very effective to control all type of weeds and recorded high yield 

and quality of sugarcane.
 

Key Words : Weeds, Herbicides, Weed Control Efficiency, Cane yield and Sugarcane . 

Introduction 

Sugarcane ( Saccharum officinarum L.) is an important cash crop in the tropics and sub 

tropics and more than 70 % of the world,s sugar production comes from it. India is the second 

largest consumer and second largest producer after Brazil producing nearly 15 % and 25 % of 

global sugar and sugarcane, respectively: (Mohan and Kanaujia, 2017). Sugarcane is the most 

mailto:pkchaturvedigkp@gmail.com
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important sugar crop in India occupying an area of 5.03 M ha with an average 70.86 t ha-1. 

U.P. has the highest sugarcane producing state in sub – tropical zone having area about 22.7 

Lakh ha. with the production of 135.64 M tonnes whereas Haryana has highest productivity 

of sugarcane in sub – tropical zone.  Sugarcane takes about 30 – 40 days to germinate in the 

sub tropical india. During this period broad variety of weeds infest sugarcane field. Among 

different weeds, purple nutsedge (Cyperus rotundus ) germinate first and covers the ground 

immediately which affect the crop germination and early crop vigour by competing for the 

soil moisture, nutrients, space and light. 

Due to continuous use of Atrazine, Metribuzin and 2,4-D in sugarcane fields, the population 

of broad leaved weeds (chenopodium album, Melilotus alba, Anagallis arvensis,Commelina 

benghalensis and Ageratum conyzoides) has been decreased, whereas the population of 

Cyperus rotundus has increased tremendously.  Cyperus rotundus population has been 

reported to be 60-80 % of total weed flora in sugarcane field in India (Raskar, 2004 : Roshan 

et al. 2006). This status is related to its perennial nature, longevity of viable tubers and 

prolific tuber production (Bariuan et al.1999).The problem of weeding becomes more critical 

in sugarcane crop due to the shortage of labourers at appropriate time. As a result sugarcane 

yield will be reduced drastically. Singh and Tomar (2005a) reported yield loss of sugarcane 

crop to an extent of 27 – 38 % due to presence of weed in crop and the critical period for 

weed competition was between 30 – 60 days after planting. 

Keeping in view the losses caused by weeds, the present study was designed to examine weed 

effect on sugarcane. 

Material and Methods 

The field experiment was conducted at the Crop Research Farm , Barhalganj, Gorakhour 

(U.P.). The experimental site is situated in sub tropical zone in Indo – Gangatic plains and 

lies between 260471 North latitude , 820101 East longitude and 1130 m above sea level. The 

soil of the experimental field was silty loam in texture and slightly alkaline in reaction with 

PH 7.6, EC 0.20 ds-m organic carbon 0.40 % and available Nitrogen 136 Kg ha-1, Phosphorus 

18.4 Kg ha-1 and Potassium 258.42 Kg ha-1 at 0 – 15 cm soil depth. The experiment was laid 

out in Randomized Block Design with eight different treatments viz. T 1 : Halosulfuron 

methyl (67.5g) + 2,4-D EE 38 % EC (1.51), T 2 : Halosulfuron methyl (67.5g) + 2,4-D amine 

salt  58 % SL (2.17), T 3 : Halosulfuron methyl (67.5g) + 2,4-D Na salt  80 % WP (2.0 Kg),  
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T 4 : Halosulfuron methyl (67.5g)  + Metribuzin (525 gm),  T 5 : Halosulfuron methyl (67.5g) 

+ Atrazine (1.25Kg), T 6 : Halosulfuron methyl (67.5g) + M.S.M.@ 4 g , T 7 : Halosulfuron 

methyl (67.5g) + Ethoxysulfuron , T 8 : Weedy check. 

The treatments were replicated thrice. The gross plot size was 10.5m x 4m. The planting of 

sugarcane was done at 75 cm row spacing on ridges and furrows.The sugarcane variety Co 

91269was used for study. All the recommended management practices were followed. 

Among broad leaved weeds Chenopodium album, Melilotus alba, Anagallis 

arvensis,Commelina benghalensis and Ageratum conyzoides were found dominated. While 

among grossy weeds Cyperus rotundus and Cynodon dactylon were found as dominant. 

Result and Discussion 

Weed Density and Weed Control Efficiency 

The data presented in Table -1 revealed that Treatment  T 5 : Halosulfuron methyl (67.5g) + 

Atrazine (1.25Kg), caused the highest reduction in total weed density (71.3%) followed by T3 

: Halosulfuron methyl (67.5g) + 2,4-D Na salt  80 % WP (2.0 Kg) (62.1%). However, all the 

herbicidal treatments caused  the substantial deduction in weed density over weedy check. 

This might be due to effective control of weeds under these treatments. Similar results were 

also reported by Singh and Lal (2008). As for as the total Weed Control Efficiency (W.C.E.) 

was concerned ,Treatment  T 5 : Halosulfuron methyl (67.5g) + Atrazine (1.25Kg) recorded 

substantially higher value of  W.C.E. (89.3%) followed by T 4 : Halosulfuron methyl (67.5g)  

+ Metribuzin (525 gm) (82.3%). Presently, a new herbicides “Halosulfuron methyl” (Sempra 

75 WG) has been found to control the Cyperus rotundus very effectively by Etheredge et al. 

(2010). 

Yield attributes and yield 

The higher length of cane (258.9 cm)   Table -2 with the application of  T 5 : Halosulfuron 

methyl (67.5g) + Atrazine (1.25Kg) being at par with metribuzin, metsulfuron methyl, 

ethoxysulfuron and 2,4-D Na salt recorded significantly superior over rest of the treatments. 

As for as the total girth of cane was concerned , almost similar trend was observed as in case 

of length of cane. It is well established fact that better crop growth had better portioning of 

photosynthates from source to sink . This is an agreement with the findings of Kabir et al. 

(2000). Yield is the final outcome of better growth characters and yield attributes. While cane 
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yield of sugarcane of  T 5 : Halosulfuron methyl (67.5g) + Atrazine (1.25Kg) being at par 

with  T 6 : Halosulfuron methyl (67.5g) + M.S.M. 4 g and T 4 : Halosulfuron methyl (67.5g)  

+ Metribuzin (525 gm)  were recorded significantly higher cane yield over rest of the 

treatments. This might be due to effective weed control and higher values of yield attributes. 

This is in agreement with the findings of  Rawat et al. (2002). 

TABLE -1  WEED DENSITY(%) AND WEED CONTROL EFFICIENCY (%) as 

Influenced by different treatments. 

 

Treatments 

 

Weed 

Density(%) 

 

 

%Reduction on 

per treatment 

 

Weed Control 

Efficiency(%) 

 

T1 

 

Halo. +2, 4-D EE 

 

42.2 

 

37.4 

 

75.8 

T2 Halo. +2, 4-D 

amine salt 

 

36.9 

 

46.2 

 

78.5 

 

T3 

 

Halo. +2,4-D Na 

salt 

 

27.0 

 

62.1 

 

79.8 

 

T4 

 

Halo. + Metribuzin 

 

35.7 

 

46.5 

 

82.3 

 

T5 

 

Halo. + Atrazine 

 

20.0 

 

71.3 

 

89.3 

 

T6 

 

Halo. + M.S.M. 

 

33.6 

 

52.1 

 

81.7 
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T7 

 

Halo. + 

Ethoxysulfron 

 

45.8 

 

3.55 

 

80.8 

T8 

 

Weedy check 

 

126.0 

 

-83.9 

 

- 

 

 

Table 2 : Yield Attributes and Yield of Sugarcane as Influenced by different treatments. 

Treatments Length of 

cane (cm) 

Girth of 

cane (cm) 

Yield (q ha
-1

) 

T1 Halo. +2, 4-D EE 205.1 7.9 488.0 

T2 Halo. +2, 4-D amine salt 216.6 8.2 530.9 

T3 Halo. +2,4-D Na salt 246.5 8.6 590.4 

T4 Halo. + Metribuzin 252.1 9.3 690.4 

T5 Halo. + Atrazine 258.9 9.5 733.33 

T6 Halo. + M.S.M. 253.7 9.3 704.7 

T7 Halo. + Ethoxysulfron 237.6 8.8 602.3 

T8 Weedy check 189.5 7.0 405.0 

 SEm± 10.30 0.4 27.5 

 CD(P=0.05) 31.2 1.1 83.4 
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The inference , from the above study has been drawn that among different treatments of weed 

control  T 5 : Halosulfuron methyl (67.5g) + Atrazine (1.25Kg) proved very effective to 

control all type of weed and recorded higher yield and quality of sugarcane. 
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Cooperatives are viewed as an important vehicle for community development. 

Cooperatives represent an alternative to large-scale corporate farms as well as to 

independent unaffiliated small private farms. 

The central motive of co-operative societies is to serve the needs of underprivileged and 

rural sections of our community. Co-operative societies in rural areas follows the 

principle of mutual help and self-help to attain the objective of rural development. Co-

operative society plays a dynamic role in improving the deprived conditions of rural 

areas.  To understand how co-operative society helps in rural development, we present 

case studies of select cooperatives in Maharashtra that provide some general insights 

into the innovative activities of successful cooperatives in rural community 

development. The co-operative banks and co-operative dairy along with Sugar 

cooperatives and consumer cooperatives in Maharashtra are playing key role in the 

growth in social and cultural activities and rural development of state.The present study 

aims to explore the role of these select cooperatives in the socio-economic development 

of members and farmers. The study is based on secondary data. This study reflected 

that Cooperatives, being the collectives at the grass-root level, have tremendous impact 

in the socio-economic development of their members by providing different services, 

employment and training and which could drive development in the rural areas of 

India. 

Key words:  Cooperatives, Cooperative bank, Credit, Dairy cooperative, Sugar Cooperative, 

Consumer cooperative ,rural development 

Introduction 
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  Agriculture is the backbone of Indian economy. It is well known that more than 58% 

of the rural households is dependent on agriculture, thus primary focus of the government has 

been on rural development to improve the livelihood of rural people. The sector continues to 

be the single largest contributor to the Indian economy even though its contribution to GDP  

has declined. In the event of pursuing sustainable agriculture, food security, rural 

employment, and environmentally sustainable technologies are essential for holistic 

development. The concept of rural development must therefore be considered with particular 

reference to agriculture, since agriculture is the basis of the livelihood of most rural families. 

In the past two decades there has been increasing emphasis on rural development 

programmes and projects, and recognition that the development of rural areas is just as 

important as the building up of urban, industrial complexes. Development is more closely 

associated with some form of action or intervention to influence the entire process of social 

change. It is a dynamic concept which suggests a change in, or a movement away from, a 

previous situation. Rural development is a process integrated with economic and social 

objectives, which must seek to transform rural society and provide a better and more secure 

livelihood for rural people. Rural development, therefore, is a process of analysis, problem 

identification and the proposal of relevant solutions. This process is usually encompassed 

within a programme or a project which seeks to tackle the problem identified. 

Cooperatives act as an effective organization intended for the welfare and economic 

upliftment of the people, particularly living in rural areas. Cooperatives, being the collectives 

at the grass-root level, have tremendous impact in the socio-economic development of their 

members by providing different services, employment and training and which could drive 

development in the rural areas of India. Through its collective efforts, the farmers can reduce 

the input costs, double the value of farm produce, expand market linkages and actualize 

opportunities of incremental income. Diversification in agriculture through cooperatives is 

one of the key in the doubling the farmers’ income. 

The co-operative movement in Maharashtra has played a significant role in the social and 

economic development of the state particularly in the rural areas. The co-operatives in 

Maharashtra have a political, historical, social and cultural heritage. Co-operatives societies 

creates an encouraging environment, spirit of competition and support economic activities in 

rural areas, which promote participation of rural people in sustaining development in rural 
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areas. Co-operative credit structure has vital institutional arrangement for the development of 

agriculture and allied sector in Maharashtra’s state economy, especially in rural areas. The 

different types of cooperatives i.e. Cooperative Bank, Cooperative Dairy, Sugar cooperatives 

and Consumer cooperatives Plays important role in the Rural Development of Maharashtra. 

The aim of the study is to document the casesof successful cooperatives in Maharashtra 

contributed towards Rural Development. 

Methodology 

Maharashtra was selected for the study as the state was found contributing highest number of 

cooperatives. Historically, the State is divided into four main regions namely, Konkon, 

Vidharbaha, Western Maharashtra andMarathwada. The cooperative movement is 

particularly strong in Western Maharashtra asthe independent movement and the leaders from 

Pune, Mumbai and Ahmednagar initiated social reforms. The Western Maharashtra covers 

seven districts namely Kolhapur, Sangli, Satara, Solapur, Pune, Ahmednagar and Nasik..The 

successful cooperatives were selected from Satara, Kolhapur and Solapur district. The case 

based research design was used for the study. The research has been completed with the help 

of published secondary data.The secondary data was collected from different published and 

unpublished sources of the organization and with the help of print media like books, 

magazines, research articles and official websites of the select cooperatives for the study. 

Discussion 

This section of the paper is describes the successful cases of Bank, Dairy, Sugar and 

Consumer cooperative in Maharashtra which are highly contributed to the Development of 

the rural area of the Maharashtra State. 

3.1 Case studies on select cooperatives– 

(a) Satara District Central Cooperative Bank 

Establishment: The bank was established on 15th August 1949 

Address:  New Administrative Building, Satara Pandharpur Road, 'KisanBhavan', 

C.T.S.No.523 A/1, Plot No. 5 & 6, Sadarbazar, Camp, Satara 

The Satara District Central Co-operative Bank is the economic power house of the Satara 

District. It is always engaged in the work of the socio economic upliftment of the farmers as 

well as better standard of living to the rural in the district since 1950.The Bank having 272 
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Branches and 46 Extension counters along with 10 Divisional Offices (as on 31st March 

2018).The total membership of bank is 2731.The audit classification of bank is “A”. The 

bank has implemented Core Banking System in all branches and extension counters to give 

the better and quick service to the customers and make them satisfied. The bank has 

RTGS/NEFT and APBS (Aadhar Payment Based System). 

The Bank has innovative deposit schemes offering attractive interest rates as compared with 

other banks in the market. The maximum 9.25% rate of interest is offered for fixed deposit. 

One percent more rate of interest is given than normal fixed deposit rate for senior citizens. 

Bankprovides the overdraft facility to Government salary earner employees as like 

primary/high school teachers. Bank continues the 100 % recovery at bank level from last four 

years.The bank has formedSelf Help Groupsto improveeconomic and social life of women 

and Farmers Clubto provide the technical information and financial assistant.The bank has 

established its own "YashwantraoChavan Training Center" situated in Old Administrative 

Building, Powai Naka, Satara.Where all of the staff is trained periodically by experienced 

faculties. Bank provides update training facility to Board of Director working in various Co-

operative societies and to employees and officials, women's, unemployed youths and form 

members of S.H.G.s. Bank also organizes the training programmes with coordination of other 

training institutions on various subjects. 

The Bank has achieved ISO 9001:2008 Certificate by giving better services to customers 

and by making continuous up-gradation in customer service to satisfy them.Bank has been 

awarded by NABARD's "Best Performance Award" continuously for last six years. 

Moreover, bank has won Maharashtra State co-op Banks Association's first prize as a "Best 

District Central Co-operative Bank", for the last ten years. Recently bank has honoured for 

the "Best Overall Performance" for the year 2013-14 by NAFSCOB. 

b) Gokul Dairy 

Establishment: It was established on 16th March 1963 

Location: Kolhapur ZillaSahakariDudhUtpadakSanghLtd.B -1, M.I.D.C, GokulShirgaon, Tal: 

Karveer.District:  Kolhapur - 416 234.Maharashta. India. 

Kolhapur ZillaSahakariDudhUtpadakSangh Ltd. well known with its popular brand ‘Gokul‘ is 

an Operation flood cooperative dairy project.The Board of Directors consisting of 21 
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membershaveamission to achieve sustained growth, Understanding customer needs and 

protecting their interest to build life long relationship and brand loyalty, Development of 

indigenous products, constant research, innovative planning and processes adoptive 

technologies and optimal resource utilization and stay at the forefront of technology and 

management through scientific innovations and creative management approaches. They are 

working with the philosophy of seamless flow of data from the plant floor to the board room, 

facilitating inform and immediate decision making and transformation of this data in to useful 

domain knowledge, and sharing the domain knowledge obtained back the plant floor for 

employees development. 

At present Gokul has modern 12 Lakh Liters/day capacity dairy plant, satellite dairy at 

udgaon, talshirol and 4 owned chilling centers having  4.75 Lakh Liters/day milk handling 

capacity with modern Packing Unit at NaviMumbai.For milk production enhancement in 

milk shed they presently have 45 Mobile veterinary routes, 406 Cluster A.I.Centers,A state of 

the art new 300 MT/day capacity Cattle Feed Plant with popular ‘Mahalaxmi’ brand is 

operational at Kagal-HatkanangaleFive Star MIDC. The old cattle feed plant with 200 

MT/day capacity plant is simultaneously operational. With the assistance of NDDB Gokul 

started Total Milk Ration (TMR) project of 50 MT/Day capacity. Turnover for financial year 

2018-2019 (provisional) was Rs. 2289 Crores. 

The average liquid milk sale in the year 2018-2019 was 10.71 Lakh liters per day.Consistency 

in supply of milk, Best quality Milk, Easy availability and Natural taste of Gokul Milk has 

helped to achieve higher market share GokulShrikhand, Gokul Ghee, Gokul Paneer, 

GokulDahi, GokulLassi, Gokul Table Butter, Gokul Cooking Butter, Full Cream Shrikhand - 

Mixed Fruit arethe other products easily available in market. 

Gokul is a first plant to start Quality Assurance Programme in country in 1992. PlantHolds 

Food Safety Management System Certificate ISO 22000:2005 and Own Cattel Feed Plant 

holding ISO 9001:2015Certificate by Government of Maharashtra.Gokul has received 3 

times “SahakarBhushan” award and 5 times 'Energy Saving Award' in Dairy vertical from 

Government of Maharashtra. It has also receivedNDDB Excellence Award for highest 

number of functional women dairy cooperative societies and 14 times National Productivity 

Awards from1988/89 to 2006/07 
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Gokul has training Center which was established in assistance with National Dairy 

Development Board under the Operation Food Programme and started functioning from 

1984for Milk Producers and Dairy Co-Op. Societies.Due to the quality training and 

management this training center recognized by N.D.D.B. as Regional Training Center since 

1986.All the milk unions in the state, the members of management committee of DCS, the 

secretaries, and milk producers are certainly take benefitof the training activity by Gokul. 

Gokul is running several schemes like Unique Female Calf Rearing, Gokul Gram 

VikasYojana (A Community Development Program), Provident Fund Scheme for Milk 

Producer,'Farmers' Insurance Package Scheme, Implementation of clean milk production 

program, Open Shed Concept trials, Woman Dairy Cooperative Leadership Development 

Program, Micro Training Centers for Farmers Education etc. 

c) Sugar Factory 

A case study - Damaji Sugar factory, Mangalweda 

Establishment: It was established on 10th June, 1991 

Location: Shri SantDamaji Co -operative Sugar Factory Ltd Mangalwedha, 

District:  Solapur - 413305.Maharashta. India. 

‘Shri SantDamaji Co-operative Sugar Factory, Mangalwedha’ is situated in northern side of 

Mangalwedha city. Shri SantDamaji Co -operative Sugar Factory Ltd Mangalwedha has 

started its first crushing season on 10th June, 1991 with low producing and crushing capacity. 

It is bordered by the Pandharpur tahsil on the whole of the northern side, by the Bathan on the 

east by the Bharmapuri on the south -east and Mangalwedha city on the south by the Sangola 

tahsil on the west. The study region i.e. Mangalwedha tahsil is one of the tahsil of Solapur 

district. It lies between 18 ° North latitude and 76 ° East longitude. The total area of the study 

region is about 1141.13 sq.km. Which is 7.62 percent of the Solapur district, consist of eighty 

one villages. According to geographical area, Mangalwedha tahsil is tenth number tahsil in 

Solapur District.Sugar co-operative provides the basis for organization other economic 

activities such as modern poultries, dairies, irrigation schemes, banks, goober gas plants, 

better breeding of cows and many other such activities which contribute largely to the 

betterment of the economic conditions not only of the farmers but also landless labourers and 

other people in the area. The factory also establishes school, heath centers for medical 
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facilities with modern hospitals and dispensaries and organizes various cultural and sports 

activities. A considerable amount is set apart by many co-operative factories to make the life 

of the local inhabitants more purposeful and meaningful. Thus diversification of production 

activities leads to a process of rural industrialization which also is employment generating. 

Shri SantDamaji Co-operative Sugar Factory is situated in Uchethan and established in 1991. 

This sugar factory is affected on catchment area with various ways. Various schemes have 

adopted by sugar factory for the surrounding rural area development. In which Agriculture 

exhibition, Computer Training to employee, Cattle Camp, Felicitation of Meritorious 

students, Response to emergencies, Supply of Molasses, supply of good quality sugarcane 

seeds, Accident insurance, Sugar factory school, Labour Welfare programs etc. are included. 

But cogeneration and distillery project are not started in this factory which can give large 

profit and create more employment opportunity and ultimately contributed towards rural 

Development. 

 

d)  Consumer Cooperative 

A Case study  –Warana Bazar 

Establishment: It was established on 2nd April 1978 

Location :WaranaVibhagSahakariGrahak Mandal ltd., Main Road, Warananagar, Tal. 

Panhala, Dist. Kolhapur, Pin 416113 (M.S.) 

Warana Bazar is the first consumer Co-operative store was founded in the year 1976 and 

started functioning on 2nd April 1978. Warana Bazar has been accepted as a model stores by 

all concerned. It has proved to be a successful store in the country. The success of Warana 

Bazar has inspired the emergence of many more co-operative stores in different parts of 

Maharashtra, Goa and other States in the country. 

In the era of globalized economy too, Warana Bazar is achieving heights of success with 

yearly turnover of Rs. 150 cores, shouldered by 618 employees and Member’s strength of 

28000 out of them 80% are women members which is the special feature of this unit. Warana 

Bazar has 2 big department stores and 55 branches & 3 franchies. The total villages covered 

by warana bazaar are 118. Daily turnover of warana bazaar is more than Rs. 40 lakhs and the 

society is in surplus since beginning. Different types of committees are working in Warana 
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Bazar are Purchase committee, Staff committee, Branch committee, Meeting committee, 

Audit committee, Recovery committee and Franchise committee etc. 

Warana Bazar dealing all types of products groceries, utensils, clothes, footwear, electronic, 

stationeries, medicines, inputs, Finolex pipes and farm related equipments etc. Total 15-17 

departments are there. In addition to this, Warana Bazar RO system, ZunkaBhakar Canteen, 

Roller and flour mill and ice parlor is available in the campus. They are also taking uniform 

order from schools they have own and rented godown 3-4 godown @warana bazaar. The 

maximum women employees are working there as sales staff and in godown for cleaning and 

packaging so warana bazaar plays important role in women empowerment. Sources of 

purchase are manufacturer, wholesaler, local market, authorized agent and open bidding 

process dealers and also supplying to branches as per their demand .Share capital of warana 

bazaar is 64.01 lakhs and turnover is 162 crore. 

The numbers of employees working in all branches are 665. Employees are from nearby 

villages of warananagr.Warana bazaar also contributed for employment creations. 

Warana bazaar is doing different types of Sales promotion activities like Lucky draw, 

discounts and buy 1 get 1 free schemes, Consumer Deposit schemes whereas in this scheme 

they provide 3 % more interest rate than bank. Warana bazaar has 5 crore deposit through the 

consumer deposit scheme.Warana bazaar provides lots of incentives to their members as well 

as staff which help to increase the membership and faith of the staff on the store. 

As a part of HRD, Warana Bazar has its own training centre .In order to get trained staff it 

was started in the year 1996 with the name of Tatyasaheb Kore Consumer cooperative 

training centre. The training programme for salesman for 1 month duration is conducted 

every year. This programme was approved by Shivaji university of Kolhapur .The employees 

who are already working in consumer cooperative stores in Maharashtra and Goa are eligible 

for the admission of these training programme.In order to promote consumer cooperative 

movement in the country warana Bazar has provided consultancy and in store training to 

many cooperative Bazar. In case of training 16 Officers had been to Japan and9officers to 

Singapore/Malaysia and Shrilank received advance training in retail management. 

In addition to that, Warana Bazar has its own Mobile van to run Consumer awareness 

programme in relation to food adulteration i.e. “AshiBhesalashichalakhi”. Warana Bazar is 

also doing some additional activities likeBarcode system and Xerox service, Consumer 
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meeting every year, Demonstration of various good and various awareness camp, Food 

testing laboratory, Children park and Parking facility, Medical officers service ,Solar system 

,recipe competition for women, Book fair ,Rice-Wheat Mahostav. 

Concluding remarks 

 The role of cooperative to economic development in developed, developing and under 

developed countries are very immense. Rural communities have a lot to benefit from 

undertaking cooperative programmes. Rural communities that continue to exist without 

cooperatives are likely to find themselves entangled in high levels of poverty. The study 

further concluded that cooperatives are established for various purposes, including economic 

development, empowering of marginalized members of communities, to address market 

failures, as a defenses against adverse socio-economic conditions, to access cheap transport 

and storage facilities and to purchase inputs at affordable prices. The major roles of the 

cooperatives to the rural communities include poverty reduction, employment creation, 

improved food security, women empowerment and human capital development. The 

cooperative banks provide most services such as savings and current accounts, safe deposit 

lockers, loan or mortgages to private and business customers. These banks have implemented 

Core Banking System to give the better and quick service to the customers. The Bank has 

innovative deposit schemes offering attractive interest rates as compared to private banks. 

The dairy Cooperatives play an important role for rapid development of rural people of 

Maharashtra. The dairy cooperatives have been built with a great intention to support the 

members in different areas of economic, management and technology. The sugar 

cooperatives also provide greater employment opportunities for the rural people. It proved to 

be a nucleus for the multi –faceted development of the region and for bringing about the 

upliftment of the rural masses. Consumer cooperative is safeguarding the consumers who are 

exposed to various problems such as higher prices, under-weighment, and adulteration of 

goods, false labeling, etc. The quality of service, management excellence, diversification, 

employment creation is the main features of Warana Bazar as a autonomous consumer 

cooperative store in Maharashtra plays important role in Rural Development. 

These cooperatives have proven that better management, technology adoption, networking 

and diversification made them both advanced and sustainable. 
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It also concluded that the running of cooperatives’ programmes is a cumbersome activity. 

This is so because apart from the significant role played by rural cooperatives in sustaining 

the livelihoods of the rural communities 
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Abstract   

Horticulture crops constitute a significant portion of total agricultural production in 

the country. The per cent share of Horticulture output in Agriculture has become 33 per cent. 

Considering the view of Agriculture and allied activities, the share of Horticulture was 3.9 

per cent during IX Plan, has increased upto 4.6 per cent during the XII Plan. India is second 

largest producer of Horticultural crops mainly fruit and vegetables in the world. The 

production of Horticultural crops viz. vegetables, fruit, flowers and ornamentals, plantation 

crops, spices and condiments along with medicinal and aromatic crops of India was 311.71 

million tons from an area 25.43 million hectare. Indian Council of Medical Research has 

recommended that every individual should consume at least 300 g of vegetables (leafy 125 g, 

tubers 100 g and others 75 g) per day. Vegetables are healthy food and labeled as ‘Eat 

Liberally’ in food pyramid. When food groups are classified based on their functions, 

vegetables and fruit are considered as ‘Protective Foods’ which provide vitamins, minerals, 

fibers and antioxidants.   

Keywords: Horticulture scenario, fruit and vegetables, nutritional importance. 

Introduction  

 The India indicates total geographical area 328.73 million hectare and gross 

cropped area 192.20 million hectare wherein, net sown area 140.02 million hectare. 

Gross irrigated area was 86.42 million hectare whereas, net irrigated area of country 

was 63.26. Horticulture crops constitute a significant portion of total agricultural 

production in the country (Anon, 2010-11). Horticulture word is derived from two 

Latin words “hortus” meaning garden and “cultura” meaning cultivation. In ancient 

days the gardens had protected enclosures with high walls or similar structures 

surrounding the houses. The enclosed places were used to grow fruit trees, vegetables, 

flowers and ornamental plants. Therefore, in original sense horticulture refers to 

cultivation of garden plants within protected enclosures. Horticulture is defined as the 
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science and technique of production, processing and merchandising of fruit, 

vegetables, flowers, spices, plantation, medicinal and aromatic plants (Naik and 

Thippesh, 2014-15). In simple words, Horticulture is cultivation, production and sale 

of vegetables, fruit, flowers, herbs, ornamental or exotic plants. L. H. Bailey is 

considered the father of American horticulture whereas, M. H. Marigowda father of 

Indian Horticulture.  

 Wide area under horticultural crops shows its economical importance as well as their 

value for food and nutritional security. Horticulture crops are essential part of a well 

balanced dish. They provide essential macro and micronutrients. Apart of it horticulture 

crops provides antioxidant, phytonutrients and pre-biotics which are very well established for 

their disease prevention characteristics. Vegetables in the daily diet have been strongly 

associated with overall good health, improvement of gastrointestinal health and vision, 

reduced risk for some forms of cancer, heart disease, stroke, diabetes, anaemia, gastric ulcer, 

rheumatoid arthritis, and other chronic diseases (Hayson, 2002).   

Horticulture status of India 

The scenario of horticulture crops in India has become very interesting. The per cent 

share of horticulture output in Agriculture has become 33 per cent. Considering the view of 

Agriculture and allied activities, the share of horticulture was 3.9 per cent during IX Plan, has 

increased upto 4.6 per cent during the XII Plan. India is second largest producer of 

horticultural crops like fruit and vegetables in the world. The production of horticultural 

crops of India was 311.71 million tons from an area 25.43 million hectare. Fruit production 

was 97.36 million tons from an area 6.5 million hectare wherein, vegetables production was 

184.39 million tons from an area 10.26 million hectares. The production of plantation crops 

of India was 18082 thousand tons from an area 3744 thousands hectare. The production of 

aromatic and medicinal crops was 866 thousand tons from an area 720 thousands hectare. 

The production of flowers (cut and loose) was 2785 thousand tons from an area 324 thousand 

hectare (Cut, loose flowers 823, 1962 thousand tons, respectively). The production of spices 

of India was 8124 thousand tons from an area 3878 thousand hectares (Anon, 2018).  

Area and production of Horticulture crops of India (2017-18)      

Sr. 

No.  

Crops Area 

(‘000’ ha) 

Production 

(‘000’ tons) 

Fruit 

1 Almond 11 14 
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2 Aonla (Gooseberry) 93 1075 

3 Apple 301 2327 

4 Banana 884 30808 

5 Ber 50 513 

 Citrus   

6 (i) Lime/Lemon 286 3148 

7 (ii) Mandarin 428 5101 

8 (iii) Sweet Orange( mosambi) 185 3266 

9 (iv) Others 103 1030 

 Citrus Total (i to iv) 1003 12546 

10 Custard apple 46 401 

11 Grapes 139 2920 

12 Guava 265 4054 

13 Jackfruit 185 1830 

14 Kiwi 04 12 

15 Litchi 92 686 

16 Mango 2258 21822 

17 Muskmelon 54 1231 

18 Papaya 138 5989 

19 Passion Fruit 14 82 

20 Peach 19 114 

21 Pear 44 318 

22 Picanut 01 00 

23 Pineapple 103 1706 

24 Plum 23 89 

25 Pomegranate 234 2845 

26 Sapota 97 1176 

27 Strawberry 01 05 

28 Walnut 109 300 

29 Watermelon 101 2520 

30 Others 238 1977 

 Total Fruit 6506 97358 

Vegetables 

31 Beans 228 2277 

32 Bittergourd 97 1137 

33 Bottlegourd 157 2683 

34 Brinjal 730 12801 

35 Cabbage 399 9037 

36 Capsicum 24 326 

37 Carrot 97 1648 

38 Cauliflower 453 8668 

39 Cucumber 82 1260 

40 Chillies (Green) 309 3592 

41 Elephant Foot Yam 30 774 

42 Mushroom 198 487 

43 Okra/Ladyfinger 509 6095 
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44 Onion            1285 23262 

45 Parwal/Pointed gourd 20 310 

46 Peas 540 5422 

47 Potato 2142 51310 

48 Radish 209 3061 

49 Pumpkin/Sitaphal/Kaddu 78 1714 

50 Sweet Potato 131 1500 

51 Tapioca 173 4950 

52 Tomato 789 19759 

53 Others 1580 22320 

 Total Vegetables 10259 184394 

Cont… 

Sr. 

No.  

Crops Area 

(‘000’ ha) 

Production 

(‘000’ tons) 

54 Aromatics and Medicinal  720 866 

55 Flowers (Cut) - 823 

56 Flowers (Loose) 324 1962 

 Total Flowers 324 2785 

57 Honey - 105 

Plantation Crops 

58 Arecanut 497 833 

59 Cashew nut 1062              817 

60 Cocoa 89 20 

61 Coconut 2097 16413 

 Total Plantation 3744 18082 

Spices 

62 Ajwain 35 27 

63 Cardamom 84 28 

64 Chillies (Dried) 752 2096 

65 Cinnamon (Tejpata) 03 05 

66 Celery, Dill and Poppy 36 35 

67 Clove 02 01 

68 Coriander 532 883 

69 Cumin 966 493 

70 Fenugreek 149 297 

71 Fennel 66 153 

72 Garlic 317 1693 

73 Ginger 160 1070 

74 Nutmeg 23 15 

75 Pepper 134 72 

76 Vanilla 05 00 

77 Tamarind 48 197 

78 Turmeric 238 1056 

79 Mint (Mentha) 327 33 

 Total Spices 3878 8124 

 Total 25431 311714 

(Anon, 2017-18) 
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Nutritional importance 

Vegetables are healthy food and labeled as ‘Eat Liberally’ in Food pyramid. When 

food groups are classified based on their functions, Vegetables are considered as ‘Protective 

Foods’ which provide caratinoids, fibers and antioxidants (Nutrient Requirements and RDA 

by NIN). The Expert Committee of the Indian Council of Medical Research, taking into 

consideration the nutrient requirements, has recommended that every individual should 

consume at least 300 g of vegetables (green leafy vegetable 50 g, other vegetables 200 g 

along with roots and tubers 50 g) in a day. Since requirements of iron and folic acid are 

higher for pregnant women they should consume 100 g of leafy vegetables daily. High 

calorie vegetables should be restricted for over weight/ obese subjects. 

Recommended Dietary Allowances (RDA) for vegetables is of 3 portions of 100 g 

each. For pregnant and lactating women, the additional ½ portion is recommended. Thus, 

RDA for vegetables is 300 g per day for an adult Indian man/ women. National Nutrition 

Monitoring Bureau (NNMB) surveys 4 indicates that the daily intake of green leafy 

vegetables (< 14 g) and other vegetables (43 g), which are rich sources of micronutrients like 

β-carotene, folate, calcium, riboflavin and iron was grossly inadequate Indian households is 

lower than the RDA. Vegetables are rich and comparatively cheap sources of vitamins like β- 

carotene, vitamin B complex, folic acid, vitamin- C, vitamin-E and minerals like iron, 

calcium, magnesium, phosphorus etc. and dietary fibers. It also supplies fair amount of 

carbohydrates, protein and energy (Dave and Sable 2020). Fruit and vegetables, as well as 

roots and tuber crops are among the best sources of calories, natural vitamins and minerals 

essential for healthful  living.  Green leafy vegetables such  as  amaranth, spinach fenugreek 

leaves, Chenopodium album (bathua), mint etc. and roots and tubers such as carrots are rich 

sources of beta carotene, the most important precursor of vitamin A in human nutrition. Fruit 

and vegetables play a significant role in human nutrition, especially as a source of vitamins, 

minerals and dietary fiber. The different fruit and vegetables like carrots, tomatoes potatoes, 

ginger, green leafy vegetables are important protective foods because of their nutritional 

value and antioxidant properties. Value addition of such fruit and vegetables by formulation  

of different  value-added  products are  an  important source  of nutritional security 

(Kulshreshta, 2018).  

Table . Important nutrients of vegetables and its health benefits   

Nutrients Sources Health Benefits 
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Vitamin C  
(ascorbic acid)  

broccoli, cabbage, leafy greens, 
pepper, pineapple, potato, 
tomato 

prevents scurvy, aids wound healing, 
healthy immune- system, 
cardiovascular-disease  

Vitamin A  
(carotenoids)  

dark-green vegetables (such as 
collards, spinach, and turnip 
greens), orange vegetables (such 
as carrots, pumpkin, and sweet 
potato), tomato  

Prevention of night blindness, 
chronic fatigue, psoriasis, heart 
disease, stroke, cataracts  

Vitamin K  green onions, crucifers 
(cabbage, broccoli, brussel 
sprouts), leafy greens  

synthesis of pro-coagulant factors, 
osteoporosis  

Vitamin E  
(tocopherols)  

corn, dark-green leafy 
vegetables  

In prevention and treatment of heart-
disease, diabetes, stroke, cancer, 
LDL-oxidation, immune-system 
disorders 

Fiber  Leafy and other vegetables In prevention and treatment of 
diabetes, heart disease, obesity, 
constipation  

Folate  
(folicin or 
folic acid)  

dark-green leafy vegetables 
such as spinach, mustard greens, 
butterhead lettuce, broccoli, 
brussels sprouts, and okra, 
asparagus  

Prevention of birth defects, cancer 
heart disease, nervous system  

Calcium  Green leafy vegetables 
drumstick leaves, amaranths etc. 
such as beans, greens, okra and 
tomatoes, peas, papaya, 
pumpkin, cauliflower, rutabaga  

Prevention of osteoporosis, rickets,  
muscular/ skeletal and teeth 
deformities, blood pressure  

Magnesium  spinach, okra, potato, corn,  Prevention of osteoporosis, disorders 
related to nervous system, teeth, 
immune system  

Potassium  baked potato or sweet potato, 
plantain 

Prevention of hypertension (blood 
pressure) stroke arteriosclerosis  

(Source: Mbata TI., Int. J. of Food Safety) 

Vegetables are good source of many bioactive compounds, minerals, vitamins 

and certain hormone precursors in addition to protein and energy sources (Cho et. al., 

2004 and Dave and Prajapati, 2016). Epidemiological studies have shown that 

consumption of fruit and vegetables are associated with improvement in human health. 

Fruit and vegetables in the daily diet have been strongly coupled with reduced risk for 

some forms of cancer, heart disease, stroke, and other chronic diseases (Goldberg, 2003, 

Barberan and Espin, 2001, Prajapati and Dave, 2018). A diet rich in natural antioxidants 

i.e. fruit, nuts and vegetables can significantly influence the increase of reactive 
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antioxidant potential of the organism and decreases the risk of some diseases of free 

radicals origin. It is considered that antioxidants rich diet induces immunological 

processes and increases defensive abilities of cell in proper way thereby providing 

disease prevention benefits (Prior, 2003). Vegetables and fruit are not only important for 

physical health but also equally important for mental health and brain functioning. To 

keep the memory sharp and brain function active; fruit (berries, grapes, apples, almonds 

and walnuts etc.) are very important as these are rich in varieties of nutrients such as 

antioxidant, essential fatty acids, vitamin and minerals. Fruit can also helps in offset the 

natural processes of aging and could also protect from illnesses like Dementia, 

Alzheimer’s disease and Depression (Gouda and Dave, 2017). Spices and herbs are also 

important horticulture crops. Spices improves organoleptic properties of food and make 

them more acceptable. Several herbs and spices are currently being investigated for their 

potential health benefits due to their nuetaceutical and functional properties ( 

Ogbunugafor et al., 2017).  

 Studies showed that antioxidants from spices, such as curcumin (turmeric), eugenol 

(clove) and capsaicin (red pepper), were experimentally exhibited to control oxidative stress 

in cells due to their antioxidant properties and their capacity to block the production of 

oxygen radicals in aerobic metabolism and interfering with signal transduction pathways and 

Polyphenols from ginger (Zingiber officinale) and turmeric (Curcuma longa L.) showed 

radical scavenging properties (Rubió et al., 2013 and Srinivasan, 2014). Thus, we can say 

that all the horticulture crops are important for their nutritional as well as disease preventive 

characteristics.  
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Abstract 

Irradiation is the novel, non-destructive, physical technique for preservation of different 

agricultural commodities by exposing to the ionizing radiation. Ionizing radiation has been 

helpful for various food preservation purposes. Irradiation is the cold pasteurisation 

technique and the radiation processed food is regarded as safe to consume and free from 

radiation and microbial contamination. India is one of the leading producers of grains and 

cereals and there is a huge opportunity for radiation processing of cereals and grains. This 

review summarizes the effect of irradiation on nutritional and physicochemical properties 

of cereals and grains commodities. 

Keywords: Irradiation, cereals, grains, nutrition 

Introduction 

Cereals and grains are the integral part of the human diet for the complete growth. 

They are the major sources of the carbohydrates, dietary proteins, fibres, vitamins and 

minerals. They have the huge part in the fight against malnutrition for the people in the 

underdeveloped and developing countries. India is the one of the leading producers of cereals 

and grains in the world. There are huge opportunities for different food processing sectors in 

India. 

Irradiation is the one of the novel techniques of exposing the agricultural commodities 

to the radiation either in the form gamma (γ) rays (cobalt-60 or caesium-137) or electron 

beam (8-10 MeV) for the preservation purpose. The main application of the irradiation is to 

achieve microbial safety, other than this it can also be useful in the post-harvest management 

operation such as insect disinfestation, processing and controlling the nutritional and 

physicochemical properties during the storage of the different agricultural commodities such 

as cereals, grains, fruits, vegetables, meats and fishes. The irradiated processed food is 
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regarded safe by different world authorities such as Food and Agricultural Organization 

(FAO), World Health Organization (WHO), and International Atomic Energy Agency 

(IAEA). Radiation doses up to 10 kGy for gamma irradiation has been notified safe for 

human consumption and does not have any special nutritional, microbiological or 

toxicological problems. Today food irradiation is allowed in over 60 countries worldwide, 

including India.  This review focuses on the different applications of irradiation processing of 

the cereals and grains and its effect on the nutritional and physicochemical properties. 

Applications of the radiation processing on cereals and grains 

Rice  

 The bagged rice samples were subjected to γ-irradiation doses of 0, 1, 3, 5, 7 and 10 

kGy. They found that the insect control was feasible at the 1kGy. At higher doses, 

deterioration in colour, odour and texture led to unacceptable cooked white rice (Wootton et 

al., 1988). Milled and brown rice samples were irradiated using a dose rate of 40.3 Gy/min 

with the dose levels employed were 0, 1.0, 2.0 and 3.0 kGy. The amount of solids leached 

upon cooking increased with increased irradiation dose levels indicating the degradation of 

the rice grain structure. Amylose content was not greatly affected by irradiation and the 

gelatinization temperature was similar for all varieties and at all levels of gamma-irradiation 

(Sabularse et al., 1992). No visible changes in gelatinization temperature were detected after 

irradiation for doses upto 1 kGy, but the peak time was reduced with the dose levels. Gel 

consistency was significantly increased in the tested cultivars, especially in the high AAC 

indica rice. The starch granules were somewhat deformed by gamma irradiation. These 

results suggested that it is promising to use gamma irradiation to improve rice eating or 

cooking quality (Sirisoontaralak and Noomhorm, 2006). The γ irradiation did not influence 

the milling qualities, but it improved the eating quality of rice and also slightly improved the 

cooking quality. (Yu and Wang, 2005) L* was observed to be decreased, whereas a* and b* 

values were increased with increasing of irradiation dose. Hardness, amylose content and 

pasting properties were decreased significantly after irradiation treatment. The irradiation 

treatment decreased the thermal properties of rice with the irradiation treatment (Mir et al., 

2015). Apparent amylose content, gel consistency and gelatinisation temperature were all 

affected by irradiation pre-treatment which are generally related to the changes of starch 

structure. Gamma irradiation effectively improved the eating and cooking quality of rice, and 

these qualities of rice was increased with the increasing dose (Yu and Wang, 2007). γ-
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irradiation of milled rice for human consumption should be limited to a maximum dosage of 

between 2 and 4 kGy because of its negative effects at higher doses on rice colour and aroma 

(Bao et al., 2001). 

Wheat 

Irradiation did not significantly change the concentrations of isoleucine, leucine, 

tyrosine, threonine, cysteine, valine, and arginine. Lysine, methionine, and to a lesser extent, 

phenylalanine and histidine were affected adversely by irradiation doses greater than 5 kGy 

(Hooshmand and Klopfenstein, 1995). Wheat samples were exposed to low gamma 

irradiation at 0.01, 0.03, 0.05 and 0.10 kGy. They found that higher Protein, Carotenoids, 

Nitrogen, Potassium and Copper and lower Starch, Phosphorous, Iron, Zinc and Manganese 

levels with the increase in the irradiated treatment compared to non-irradiated controls (Singh 

and Datta, 2010). Irradiation of the cereals up to 10 kGy did not cause any measurable 

decrease in the concentrations of amino acids, except of methionine, whose concentration 

decreased by 15–22%. The microbial counts decreased statistically significantly (P<0.05) 

with increasing radiation dose. The number of total aerobic bacterial counts was reduced by 

two logarithms by a dose of 5 kGy and by more than three logarithms by a dose of 10 kGy 

(Aziz et al., 2006). Inactivation of lipase enzyme using gamma-irradiation treatment was 

proved to be a useful method for stabilization of wheat germ. Irradiated samples of wheat 

germ did not show significant variance in case of chemical characteristics like total ash 

content, moisture content, crude fat (ether extract), and protein contents. (Jha et al, 2013) A 

radiation dose of approximately 0.02 Mrad was recommended for disinfestation and did not 

cause any destruction of the vitamins, including thiamine. The Nicotinic acid, Pantothenic 

acid, Thiamine, Riboflavin, Biotin, Total vitamin B in wheat were reduced up to 5 % at 0.02 

Mrad dose (Kennedy, 1965). 

Maize and Sorghum 

There were no significant differences in ether extract, protein and fibre, ash and cell 

wall contents between the irradiated and non-irradiated grains. Decrease in tannins and 

phytate was significant at the doses of 10, 15, 20, 25 and 30 kGy. At doses higher than 15 

kGy, digestibility of dry matter, crude protein, true protein and gross energy increased 

significantly compared to control (Shawrang et al., 2011) Gamma radiation exhibited an 

important dose-dependent reduction of the bacterial, yeast and moulds species, ensuring good 
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microbiological quality, lengthen shelf-life and storage period. (Mustapha et al., 2014) The 

irradiation treatment of maize and sorghum (2.0 kGy) induced no significant statistical 

change in proximate composition, minerals content and minerals bio-availability and gamma 

irradiation reduced the phytic acid and tannins contents significantly (Hassan et al., 2009). 

Irradiation had no effect on the chemical composition of sorghum grain. The irradiation 

caused increment of Sorghum grain digestibility directly or indirectly by elimination or 

reducing of anti-nutritional factors such as tannins and phytate contents that could interact 

with proteins and energy components (Rousta et al., 2014). Radiation processing up to 2 kGy 

had little effects on their value and had no effects on the protein quality of the flour whether 

whole or dehulled (Mohamed et al., 2010) 

Conclusion 

Gamma irradiation was found to be useful in maintaining the nutritional and 

physicochemical properties with little changes during storage. Irradiation can effectively 

eliminate microbial contamination and reduce the toxic antinutritional factors. Radiation 

processing when compared to chemicals or heat treatment can emerge as an attractive and 

healthy alternative. Considering the wider availability of different agricultural verities and 

developing food processing sector, Radiation processing has the huge potential in India for 

entrepreneurship opportunity and rural upliftment by engaging the people in food processing 

sector. 
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Abstract 

Fruits and Vegetables are rich sources of vitamins, minerals and dietary fibre 

comprising diverse cropping systems in all agro-climatic zones. It plays an important role in 

the society for generating income and livelihood of the poor section of the society. It also 

offers huge employment opportunities for local labourers and also contributes to the overall 

economy of the country. Employment potential of food processing industries is much higher 

compared to many other relevant industries. Efforts have been made to study the methods of 

processing and value addition in fruits and vegetables sector so as to save the high amount of 

losses so as provide livelihood security to poor people of India. There are many technologies 

already developed in the past which are available locally for simple post-harvest management 

practices, processing and value addition operation viz., proper harvesting, sorting, grading, 

packaging, pulping, pickling, drying and dehydration at farmer’s level. During peak season 

when there is glut in the marketing proper handling, processing and marketing of these 

produce reduces losses, increases shelf life of produces and give remunerative price to the 

producers hence provide livelihood security for weaker section of the society. 

Introduction 

India is the second largest producer of fruits and vegetables in the world next to China 

with production over 250 million tonnes (Anonymous, 2018). Fruits and Vegetables not only 

provide the growers nutritional security but also high income. As per National Horticulture 

Database published by National Horticulture Board, during 2015-16, India produced 90.2 



1026 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 

2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

million metric tonnes of fruits and 169.1 million metric tonnes of vegetables. The area under 

cultivation of fruits stood at 6.3 million hectares while vegetables were cultivated at 10.1 

million hectares (apeda.gov.in).India is the largest producer of ginger and okra amongst 

vegetables and ranks second in production of potatoes, onions, cauliflowers, brinjal, 

Cabbages, etc. Amongst fruits, the country ranks first in production of Bananas (25.7%), 

Papayas (43.6%) and Mangoes (including mangosteens and guavas) (40.4%)(APEDA).The 

vast production base offers India tremendous opportunities for export. During 2018-19, India 

exported fruits and vegetables worth Rs. 10236.93 crores/ 1,469.33 USD Millions which 

comprised of fruits worth Rs. 4817.35 crores/ 692.01 USD Millions and vegetables worth Rs. 

5419.48 crores/ 777.25 USD Millions (apeda.gov.in).Grapes, Pomegranates, Mangoes, 

Bananas, Oranges account for larger portion of fruits exported from the country while 

Onions, Mixed Vegetables, Potatoes, Tomatoes, and Green Chilly contribute largely to the 

vegetable export basket. The major destinations for Indian fruits and vegetables are 

Bangladesh, UAE, Netherland, Nepal, Malaysia, UK, Sri Lanka, Oman and Qatar. Ten most 

important vegetable producing states in India are Uttar Pradesh (28316.45 MT), West Bengal 

(27695.29 MT), Madhya Pradesh (17545.48 MT), Bihar (15863.21 MT), Maharashtra 

(12306.72 MT), Gujarat (12.254.29 MT), Odisha (8766.82 MT), Karnataka (8394.15 MT), 

Haryana (7151.66 MT) and Chhattisgarh (7003.25 MT) (www.mospi.gov.in). The majority of 

the village population in India earns their subsistence from the sale of fresh fruits and 

vegetables. For small and marginal farmers, this is hardly an adequate safeguard for a stable 

livelihood, given the vagaries of the monsoon and the pressures from intermediaries. 

Moreover, a large section of young people in the villages in India are unemployed due to 

which they are forced to live in low socio-economic status. The post-harvest management of 

fruits and vegetables may provide a well-paying employment to such people in their villages 

itself. The utilization of fruits and vegetables in the form of fresh (highly perishable) and 

processed (durable) would help increase their source of income, thus improving their 

standard of living. The success of post-harvest management will depend on the integrated 

approach so that nothing goes waste and there is 100% utilization of the horticultural 

produce. 

Once a crop is harvested, it is impossible to improve its quality. Because of the high 

moisture content, Fruits and Vegetables are inherently more prone to deteriorating. Even after 

the harvest, they are biologically active and carry out transpiration, respiration, ripening and 
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other biochemical activities, which deteriorate the quality of the produce. Every year, an 

estimated 1.3 billion ton - roughly one-third - of the food produced for human consumption 

worldwide is lost or wasted. In industrialized countries, significant waste occurs at the 

consumption stage, while in low-income countries, food losses take place primarily during 

the early and middle stages of the supply chain (FAO, 2011). In India, post-harvest losses of 

fruits and vegetables vary from 30% to 40% in reaching to the main market or the processing 

unit (Negi and Anand, 2016). This can occur in the field, in packing houses, while in storage, 

during transportation and in the wholesale and retail markets. Severe losses occur because of 

the poor infrastructure, poor pre and post-harvest management, and lack of proper food 

processing units. The wastage cost was estimated to be about Rs. 2 lakh crore each year 

(ASSOCHAM, 2013). Out of the country’s total fruit & vegetable production, only 3% is 

processed into value added products (Sharma, 2017). 

Post-Harvest Management involves all kinds of treatments subjected to freshly 

harvest agricultural produce to minimize losses, increase its shelf-life and add value. Efficient 

techniques for harvesting, transportation, handling, storage, processing, packaging, etc., are 

the components of post-harvest management. Value addition to food products involves 

processing of fruits and vegetables with the purpose of preventing losses that occur due to 

lack of appropriate storage facilities and increased income from the processed products. 

Some Post Harvest and Value Addition Techniques 

1. Harvesting: Harvesting should be done at proper stage where there is minimum damage 

and loss, as rapidly as possible and at minimum cost. Harvesting should be done at early 

morning or late evening hours. Harvesting should not be done immediately after rain or 

irrigation. Harvesting at optimum stage of maturity ensures maximum quality and yield. Care 

must be taken to avoid mechanical injury to product.  

2. Sorting/Grading: Sorting of harvested fruits and vegetable produce involves removing 

diseased, damaged, immature, insect attacked and rotten fruits and vegetable. Grading is 

sorting of fruits and vegetables into different grades according to the size, shape, colour and 

volume/weight to fetch high price in market. 

3. Washing: The Produce is cleaned/washed to remove adhering dirt, dust, insects, mould 

and spray residues and to improve appearance. Chemically mild detergent (soap solution), 

glacial acetic acid, NaCl (1%) and Chlorinated water (100 pp chlorine) can be used for 

surface decontamination. Later they should be rinsed again with clean water.  
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4. Pre-cooling: Pre-cooling is the process of removing field heat from the harvested 

commodity, particularly when harvested during hot weather. There are several methods of 

pre-cooling process as- room cooling, hydro-cooling, contact icing etc. 

5. Packaging: The main role of packaging is to assemble the produce into convenient units 

for handling and to protect the products from any physical, physiological and pathological 

deterioration throughout storage, transport and marketing. 

6. Transport: Serious losses take place due to improper handling, careless loading and 

unloading and use of improper containers. Transport of produce during cool hours of night, 

use of ventilated, insulated vehicles ensures preservation of quality.  

7. Marketing System: Another major defect in Fruits and Vegetable marketing is the 

involvement of several intermediaries which dominate the trade and get huge profit. It is 

therefore essential that organized effort for establishing co-operative system of marketing 

should be enforced at village and district levels to control activity of intermediaries.  

8. Storage: Storage of fruits and vegetable produces an important for improving shelf life to 

ensure supply throughout the year and increase profit to the producers. Different methods of 

storage of fruits and vegetable produce are as: refrigerated storage, controlled/modified 

atmosphere, zero-energy cool chamber. 

Factors that reduce post-harvest losses comprise the usage of optimum harvest 

aspects, reduction of losses in handling, packaging, transportation and storage, processing 

into a wide variety of products, and home-scale preservation with low-cost technology. 

Different techniques like thermal processing, low temperature, drying and preservation 

techniques are applied to enhance the storability of the produce. Adoption of these techniques 

could make available a larger quantity of fruits and vegetables, and also provide food and 

nutrition security.  

Some Value-Added Products  

The processed products from fruits and vegetables are beverages, jams, jellies, 

candies, pickles, soup mixes, sauces, ketchup, chutneys, chips, dry powder, canned, 

dehydrated and frozen fruits and vegetables.  

Rural Industrialization  

Setting up of small and cottage-level preservation factories at the village level can not 

only reduce losses due to glut, but also provide jobs to the rural people. It can always fetch 

growers an additional income and help in stabilizing the prices and providing an economic 
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return. Hence, fruits and vegetable processing industry should be encouraged and developed 

in rural areas; it’s a path for rural industrialization. The traditional small-scale fruits and 

vegetable production and marketing sector is an important sector in terms of employment, 

income and scale of production.  

Conclusions  

Appropriate small scale postharvest industry can reduce fruit and vegetable crops 

waste and provide employment and income to a large population of rural areas. Using some 

simple techniques like improved containers, shades to reduce water loss, sorting-grading and 

packing in the field, low cost cold storage structures, village scale canning, bottling and 

pickling and insect proof packages for processing and value-adding of fruits and vegetables 

may increase the industry to a great extent. The local capacity can be built by providing 

training on skill development and business management for creating a cadre of local 

postharvest specialists. Fruits and vegetables processing sector has high potential for rural 

development and livelihood security. 
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A B S T R A C T 

A field experiment was conducted on “Effect of Integrated Nutrient Management on 

Disease Resistance of Pomegranate ( Punica granatum L.) Orchards” during 2017-18 and 

2018-19 at College of Agriculture, Golegaon, VNMKV, Parbhani. The experiment was laid 

out in randomized block design with eight treatments and three replications. 

Pooled data of both the years of study showed that the number of infected leaves per 

tree (5.25), percent infected leaves per tree (10.50 %) , percent leaf area infected (2.32 %) 

number of infected fruits per tree (6.38) , percent infected fruits per tree (10.50 %), number of 

lesion per fruit (1.72) number of twigs infected per tree (1.70) and percent infected twig per 

tree (33.98 %)  were reduced significantly  with the application of treatment  INM (FYM + 

Solubilizers + RDF) + Umber (Ficus racemosa)  Rhizosphere hybridized soil (T7) . 

 Disease incidence of pomegranate viz., leaf, fruit and twig was reduced 52, 51 and 66 

percent, respectively over control. The disease severity was also reduced with values 3.50, 

10.63 and 11.33 per cent leaf, fruit and twig of pomegranate tree, respectively due to 

application of same treatment. 

( Key words: INM, disease resistance, severity, pomegranate, Ficus racemosa ) 

  

Introduction 

Pomegranate (Punica granatum L.) belongs to family Punicaceae and is native to Iran 

but extensively cultivated in Mediterranean region especially in Spain, Morocco, Egypt and 

Afghanistan. It is also grown in Burma, China, Japan, USA, Russia, Bulgaria and Southern 

Italy. In India it is cultivated over an area of 130.77 thousand hectare with a production of 

1345.72 thousand MT (NHB, 2014). Amongst different states growing pomegranate, 

mailto:bhagyabr123@yahoo.co.in
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Maharashtra is the largest producer with a total area of 90 thousand hectare and production of 

945 thousand MT followed by Karnataka, Andhra Pradesh, Gujarat and Rajasthan. 

Pomegranate is affected by various diseases caused by fungi, bacteria and nematodes. 

Among them bacterial blight of pomegranate caused by Xanthomonas axonopodis pv. 

Punicae assumed epidemic form occurs in all pomegranate growing states resulting in 

abandoning of crop by the farmers. 

 Maharashtra is the leading state in area and production of pomegranate. However, in 

the recent past pomegranate cultivation in Maharashtra has been threatened due to incidence 

of bacterial blight (oily spot) disease (Xanthomonas axonopodis pv. punicae). The disease has 

been resulted in enormous losses to pomegranate orchards, as it renders fruits unfit for 

consumption and market. The disease has spread like wildfire in the pomegranate plantation 

in the Maharashtra. Hence, it is the demand of the time to search for suitable and effective 

control measures against the disease. 

Materials and Methods 

The present investigation was carried out during the year 2017-18 and 2018-19 on the 

research farm of College of Agriculture, Golegaon, Vasantrao Naik Marathwada Krushi 

Vidyapeeth, Parbhani with seven treatments and four replications.  

Sampling methodology for leaves is as 3 to 5 twigs / branch were selected from all 4 

sides of a tree and at least 10 leaves on each twig were observed for disease. For fruits, At 

least 10 fruits were selected each from all 4 sides of a tree and disease severity was observed 

and for twig, 3-5 twigs/branch were selected and at least 4 branches from all 4 sides of a tree 

were selected for recording observation of disease severity. The per cent disease severity was 

calculated by recording observations of the area or a volume of a plant tissue diseased. 

The severity of disease was recorded by adopting disease scale. This disease scale was 

given by National Research Centre on Pomegranate, Solapur in Network Project on 

Mitigating Bacterial Blight Disease of Pomegranate in Maharashtra, Karnataka and Andhra 

Pradesh during the year 2008-09. 

Results and Discussion 

Leaf disease incidence of pomegranate  

Pooled data (Table 1) of both the years showed that the number of infected leaves per 

tree (5.25), percent infected leaves per tree (10.50 %) and percent leaf area infected (2.32 %) 

were reduced significantly  with the application of treatment T7 (INM (FYM + Solubilizers + 



1033 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 

2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

RDF) + Umber (Ficus racemosa)  Rhizosphere hybridized soil) over control and followed by 

treatments T6 (INM (FYM + solubilizers + RDF) + Antibiotics) and T5 (Antibiotics i.e. 

Streptocycline  + RDF) which recorded 6.00 and 6.50 number of infected leaves per tree, 

12.00 and 13.00 percent infected leaves per tree and 2.51ane 2.63 percent leaf area infected, 

respectively. 

Fruit disease incidence of pomegranate 

Pooled data (Table 2)  of both the years indicated that number of infected fruits per 

tree, percent infected fruits per tree and number of lesion per fruit were found to be the lowest 

in treatment T7 (INM (FYM + Solubilizers + RDF) + Umber (Ficus racemosa)  Rhizosphere 

hybridized soil) with values 6.38, 10.50 % and 1.75, respectively. While, treatments T6 (INM 

(FYM + solubilizers + RDF) + Antibiotics) and T5 (Antibiotics ( Streptocycline ) + RDF) 

were recorded 7.25 and 8.50 number of infected fruits per tree, 36.25 and 42.50 % infected 

fruits per tree and 2.50 and 3.00 number of lesion per fruit, respectively. However, the 

highest were found with treatment T1 (absolute control). 

Twig disease incidence of pomegranate 

Pooled data (Table 3) of both the years signified that the number of twigs infected per 

tree and percent infected twig per tree were found to be least (1.70 and 33.98 %) in treatment 

T7 (INM (FYM + Solubilizers + RDF) + Umber (Ficus racemosa)  Rhizosphere hybridized 

soil). While, treatment T6 (INM (FYM + solubilizers + RDF) + Antibiotics) was noted 2.65 

number of twig infected per tree and 53.03 percent infected twigs per tree. Whereas, 

treatment T5 (Antibiotics   (Streptocycline) + RDF) was recorded 2.82 and 56.33% number of 

infected twigs per tree and percent infected twigs per tree, respectively. 

Disease severity of pomegranate tree 

             Pooled data (Table 4) of both the years showed that among all the treatments, 

application of treatment T7 (INM (FYM + Solubilizers + RDF) + Umber (Ficus racemosa)  

Rhizosphere hybridized soil) resulted in least disease severity with 3.50, 10.63 and 11.33 per 

cent leaf, fruit and twig of pomegranate tree, respectively. Treatment T7 was followed by 

treatment T6 (INM (FYM + solubilizers + RDF) + Antibiotics) with values 4.00, 12.08 and 

17.68 % and treatment T5 (Antibiotics (Streptocycline) + RDF) with values 4.33, 14.17 and 

18.78 % leaf, fruit and twig disease severity of pomegranate tree, respectively.  
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           Disease resistance on leaf viz; number of infected leaves per tree, per cent leaves 

infected, per cent leaf area affected, fruit viz; number of lesion per fruit and per cent fruit 

infection, twig viz; number of twigs infected per plant, and disease severity of leaf, fruit and 

twig reduced by application of treatment T7 (INM (Compost + Solubilizers + RDF) + Umber 

Rhizosphere hybridized soil) might be due to many beneficial microorganisms produce 

metabolites /enzymes in the rhizosphere of the plant which are translocated to the plant 

system and impart systemic resistance to plant, thus reducing losses due to aerial pathogens. 

These results are collaborated with the results of  Marathe  et. al, (2017) reported that 

Organic manuring with neem recorded the lowest disease index (5.84) on plants. Earlier, 

Yenjerappa et. al, (2010) reported that application of bio-controls i.e. Bacillus subtilis and 

Pseudomonas fluorescens exhibited significantly against the growth of pathogens in 

pomegranate. Similar result also found by Magd El-Morsi (2014) in pomegranate. On the 

other hand, Patel et. al, (2015) found that the ethanol extracts of Azadirachtaindica (Neem) 

and bio control agent T.viride showed significant inhibitory effect in pomegranate. 

Conclusion 

         Disease incidence of pomegranate viz., leaf, fruit and twig was reduced 52, 51 and 66 

percent, respectively due to application of FYM + solubilizers +RDF along with umber 

(Ficus racemosa)  rhizosphere hybridised soil over control. 
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Table 1: Effect of Integrated Nutrient Management on leaf disease incidence of pomegranate at harvesting. 

 

Treatments No. of infected leaves per tree Percent infected leaves 

per tree 

Percent leaf area infected 

2017 2018 Pooled 2017 2018 Pooled 2017 2018 Pooled 

T1:    Absolute Control 12.25 10.00 11.13 24.50 20.00 22.25 6.64 6.14 6.39 

T2:    Farmer’s practices (1/2 RDF) 10.75 8.50 9.63 21.50 17.00 19.25 5.58 5.08 5.33 

T3:      RDF(625:250:250 g  N, P2O5, K2O tree-1) 10.25 8.00 9.13 20.50 16.00 18.25 4.61 4.14 4.37 

T4:   INM (FYM + Solubilizers  + RDF) 8.50 6.75 7.63 17.00 13.50 15.25 2.98 2.92 2.95 

T5:   Antibiotics ( Streptocycline ) + RDF  7.50 5.50 6.50 15.00 11.00 13.00 2.68 2.58 2.63 

T6:    T4 + Antibiotics 7.00 5.00 6.00 14.00 10.00 12.00 2.53 2.48 2.51 

T7:    T4 + Umber (Ficus racemosa)   

          Rhizosphere hybridised soil 6.25 4.25 5.25 12.50 8.50 10.50 2.35 2.29 2.32 

S.Em.± 0.30 0.25 0.20 0.60 0.51 0.39 0.19 0.16 0.12 

CD at 5% 0.90 0.75 0.57 1.80 1.51 1.13 0.56 0.47 0.35 

CV % 6.77 7.41 7.07 6.77 7.41 7.07 9.58 8.71 9.19 

 

 

 

 

   

 Table 2 : Effect of Integrated Nutrient Management on fruit disease incidence of pomegranate at harvesting. 
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Treatments No. of infected fruits per 

tree 

Percent infected fruits 

per tree 

No. of lesion per fruit 

2017 2018 Pooled 2017 2018 Pooled 2017 2018 Pooled 

T1:    Absolute Control 16.75 14.75 15.75 83.75 73.75 78.75 6.00 5.00 5.50 

T2:    Farmer’s practices (1/2 RDF) 14.00 11.50 12.75 70.00 57.50 63.75 4.00 4.00 4.00 

T3:      RDF(625:250:250 g  N, P2O5, K2O tree-1) 12.75 10.50 11.63 63.75 52.50 58.13 3.75 3.00 3.38 

T4:   INM (FYM + Solubilizers  + RDF) 11.25 8.75 10.00 56.25 43.75 50.00 3.50 3.00 3.25 

T5:   Antibiotics ( Streptocycline ) + RDF  9.50 7.50 8.50 47.50 37.50 42.50 3.25 2.75 3.00 

T6:    T4 + Antibiotics 8.25 6.25 7.25 41.25 31.25 36.25 3.00 2.00 2.50 

T7:    T4 + Umber (Ficus racemosa)  Rhizosphere  

           hybridised soil 7.50 5.25 6.38 37.50 26.25 31.88 2.25 1.25 1.75 

S.Em.± 0.48 0.36 0.30 2.41 1.82 1.51 0.17 0.14 0.19 

CD at 5% 1.43 1.08 0.87 7.16 5.42 4.34 0.50 0.43 0.65 

CV % 8.43 7.91 8.28 8.43 7.91 8.28 9.06 9.62 9.34 
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Table 3 : Effect of Integrated Nutrient Management on twig disease incidence of       

                 pomegranate tree at harvesting. 

  

Treatments No. of infected twigs 

per tree 

Percent infected twigs 

per tree 

2017 2018 Pooled 2017 2018 Pooled 

T1:    Absolute Control 5.04 4.96 5.00 100.75 99.10 99.93 

T2:    Farmer’s practices (1/2 RDF) 4.34 4.14 4.24 86.85 82.70 84.78 

T3:      RDF(625:250:250 g  N, P2O5, K2O tree-1) 4.00 3.96 3.98 80.00 79.20 79.60 

T4:   INM (FYM + Solubilizers  + RDF) 3.06 3.01 3.04 61.20 60.20 60.70 

T5:   Antibiotics ( Streptocycline ) + RDF  2.84 2.80 2.82 56.70 55.95 56.33 

T6:    T4 + Antibiotics 2.70 2.61 2.65 53.95 52.10 53.03 

T7:    T4 + Umber (Ficus racemosa)   

         Rhizosphere hybridised soil 1.83 1.57 1.70 36.55 31.40 33.98 

S.Em.± 0.13 0.16 0.10 2.50 3.19 2.03 

CD at 5% 0.37 0.47 0.29 7.43 9.48 5.82 

CV % 7.35 9.70 8.57 7.35 9.70 8.57 
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Table 4 : Effect of Integrated Nutrient Management on disease severity of pomegranate  tree at harvesting. 

 

Treatments Disease Severity (%) 

Leaf Fruit Twig 

2017 2018 Pooled 2017 2018 Pooled 2017 2018 Pooled 

T1:    Absolute Control 8.17 6.67 7.42 27.92 24.58 26.25 33.58 33.03 33.31 

T2:    Farmer’s practices (1/2 RDF) 7.17 5.67 6.42 23.33 19.17 21.25 28.95 27.57 28.26 

T3:      RDF(625:250:250 g  N, P2O5, K2O tree-1) 6.83 5.33 6.08 21.25 17.50 19.38 26.67 26.40 26.53 

T4:   INM (FYM + Solubilizers  + RDF) 5.67 4.50 5.08 18.75 14.58 16.67 20.40 20.07 20.23 

T5:   Antibiotics ( Streptocycline ) + RDF  5.00 3.67 4.33 15.83 12.50 14.17 18.90 18.65 18.78 

T6:    T4 + Antibiotics 4.67 3.33 4.00 13.75 10.42 12.08 17.98 17.37 17.68 

T7:    T4 + Umber (Ficus racemosa)   

         Rhizosphere hybridised soil 4.17 2.83 3.50 12.50 8.75 10.63 12.18 10.47 11.33 

S.Em.± 0.20 0.17 0.13 0.80 0.61 0.50 0.83 1.06 0.68 

CD at 5% 0.60 0.50 0.38 2.39 1.81 1.45 2.48 3.16 1.94 

CV % 6.77 7.41 7.07 8.43 7.91 8.28 7.35 9.70 8.57 
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Assessment of prevalence of anemia in rural and urban school going adolescent girls of 

Dharwadtaluk ,Karnataka 

 

*Mrs.Kavitha.Y.Ullikashi ,  
Scientist (Home science) ,Krishivigyankendra ,Gangavathi,koppal district . Karnataka 

** Mrs.GirijaMulimani  
,Assistant professor (Home science ),Govt first college for women , Sagar 

,Shimogadistrict.Karnataka 
Abstract:-Adolescent girls’ under- nutrition still remains our major public health problem. 
Mean age of adolescent menarche in both groups was 13 year. 42.6 per cent rural and 36 per 
cent urban adolescent girls were moderately malnourished. About 80 per cent of both groups 
were moderately anemic and had 60 per cent percent clinical symptoms of anemia.  Both 
rural and urban adolescent girls consume less food. Compare to urban rural adolescent girls 
intake of food and nutrients was less. Consumption of blood forming nutrients rich foods 
were less in both groups (20%). Common ailments such as cold, cough, fever and head ache 
were seen in both groups. Compare to urban prevalence were more in rural adolescent girls. 
Therefore it is essential to provide nutritional education to adolescent girls especially in rural 
areas and to the weaker sections of the society and to implement adolescent friendly health 
services at primary health care level with emphasis on nutritional counseling component. 
This will decrease the poorly nourished mothers in future, who are more likely to give to low 
birth- weight babies, perpetuating a cycle of health problems which pass from one generation 
to another.  
Key words:-Adolescent girl ,anemia , blood forming nutrients 

Introduction:-Anemia is a major public health problem worldwide, particularly in women of 

reproductive age group of developing countries. Iron deficiency is believed to cause the 

largest part of anemia globally(Ramakrishnan.U.,2002). About 2 billion Persons in the world 

suffer from irondeficiency and its anemia(WHO.Reports,2000). Fourth report on World 

Nutrition Situation 2 reports that in developing countries 56% of pregnant women, 53% of 

school age children and 44% of non-pregnant women suffer from iron deficiency anemia. 

The prevalence of anemia in developing countries is three to four times higher than the 

industrialized countries. South East Asian countries have the highest prevalence of anemia, 

with almost 80% of pregnant women in this region being anemic(WHO.Repor,1997).  

According to National Family Health Survey/ (NFHS II), (1998-1999) the distribution of 

anemia among the adolescent girls of age group (15-19 years) in hilly states of india is 

ranging between 74.8% in Sikkim, to 31.5% in Manipur. In Himachal Pradesh the prevalence 

of anemia is 43.2% in the age group of 15-19 years as per WHO definition. National 

Nutrition Monitoring Bureau Hyderabad (2000-200 1) conducted a multi centric study in 

eight States of India and found prevalence of anemia in adolescence girls in the age group of 

12-14 years ranging from 53.7% in Tamilnadu to 90.1% in West Bengal. In the age group of 

15- 17 years it ranged from 49.2 % in Kerala to 87.6 % in West Bengal. 

Adolescence is a period of rapid growth, weight gain and blood volume expansion. The 
overall iron requirement increases from a pre-adolescent level of approximately 0.7-0.9 mg 
iron per day to 2.2 mg iron /day or perhaps more in heavily menstruating women9· A large 
amount of iron is needed to meet the growth requirements of adolescence and even a 
marginal iron deficiency during this period can precipitate overt anemia. The studies 
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conducted in India on micronutrient deficiency confirms the high prevalence of anemia 
among adolescent girls (Chaturvedi S .,1992., Kanani S .,2003, Raina N .,2003 Sharma A 
,2000). 
         Importantly targeting adolescent girls for reduction of iron deficiency anemia serves to 
complement ongoing efforts to address the problem during pregnancy and infancy. It is 
targeting another vulnerable time in the life cycle. Targeting adolescent girls as a time to 
reduce anemia can be based on three considerations. First many girls are anemic by the first 
time they become pregnant (Jackson R.T.,2000) .Second, pregnancy is too short a period of 
time to reduce any preexisting anemia particularly when large proportion women do not seek 
antenatal are. Third intervention channels already exist through which to target adolescents 
with iron intake. Compared to vast amount of work done on pregnant women and young 
children there are relatively few studies on the prevalence of anemia in adolescent girls. Most 
of the studies available are only for the children of the age group of 6-35 months and for 
women of reproductive age group. It is this age group (6-35 months and 15-45 years), which 
reflects the existing problem of anemia in the adolescents. Considering the magnitude of the 
problem and the multiple adverse effects of iron deficiency, assessment of the anemia's status 
of the adolescence population 'is important. 
OBJECTIVE 

1.To assess the prevalence of  anemia level in both urban and rural adolescengirls. 
2.To assess the nutritional status of  both  urban and rural adolescent girls. 
3.To assess the dietary pattern of both urban and rural adolescent girls. 
Material and methods:- 

A survey was carried out in Dharwadtaluk, Karnataka to compare the prevalence of anemia 
among school going rural and urban  adolescent girls during 2017-18.The schoolselected 
from  rural area was government school,ofnarendra  village 10km near dharwadtaluk and 
K.E.Boards high school  of   urban area of dharwadtaluk was  selectedAbout 75 girls  who 
mere matured and age group of 12-14 year were selected from  both rural and urban groups 
each. Before conducting survey focus group meeting was conducted in both areas. Before 
conducting survey permission from school higher authorities were taken. 
   All the subjects were personally contacted in their schools, and interviewed using the pre-
tested Performa.  Demographic and socio economic particulars were collected from all the 
girls who were selected for survey. .Anthropometric measurement such as, height,weight, 
mid upper armcircumference waist circumference,hip circumference were assessed, The 
nutritional status of adults was determined according to Body Mass Index (WHO,2008).The 
waist to hip ratio and mid upper arm circumference  were assessed  WHO,2007 classification. 
For diagnosis of anaemia, the haemoglobin level in the blood was assessed by 

Cyanomethemoglobin methodusing Drabkin’s reagent (Varley, 1976).The respondents were 

classified into four groups based on haemoglobin content (Anonn,1986). 

Classification Category 

12 and above 12 g/dl Normal 

10 to 11.9 g/dl Mild anaemia 

8-9.9 g/dl Moderate anaemia 

˂8 g/dl Severe anaemia 
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Clinical assessment was done using Rapid clinical surveygiven by NIN.Average daily intake 
of various foods at house-hold level was assessed by carrying out 24-hour diet recall in every 
house covered for household food security. The food intakes were compared with the levels 
suggested as balanced diets in Recommended Dietary Intakes for Indians (ICMR, 1981). 
Average daily intakes of various nutrients were computed by using food composition tables 
(Gopalan et al, 1990) and intakes were compared with Recommended Dietary Intakes for 
Indians (NIN, 2011).Collected data was analyzed by Mi-crosoft excel. 
Results and discussion:- 

      Anemia is a major public health problem worldwide and is often ignored in both 
developed and developing countries. Preschool children, pregnant women and adolescents 
constitute vulnerable group of anemia Adolescence is a period of rapid growth, weight gain 
and blood volume expansion. A large amount of iron is needed to meet the growth 
requirements of adolescence and even a marginal iron deficiency during this period can 
precipitate overt anemia.Table.1.deplicts the general information about both rural and urban 
adolescent girls. Majority of girls of both groups were hindui.e,97.3% and 96% in rural and 
urban respectively.The eye group selected for the survey range from 12-14 years. Majority of 
them were belong to 14 years. Majority of the adolescent girls of urban were belong to 
nuclear families where as 49.4% of rural girls belong to joint families and 30.6% of them 
nuclear family .Family income was assessed as <2.50.000 as Below poverty line and 
>2.50.000 above Below poverty line.Majority of urban  girls family income was above 
>2.50.000  i.e, 86.6%.Whereas majority rural adolescent family income is <2.50.000 i.e,60% 
and 40% of them belong to >2.50.000  .Mean age at menarch for both rural and urban girls 
were of 13 years.                            
Table.1.General information 

Category Particulars Rural Percent(%) Urban Percent(%) 

Cast Hindu 73 97.3 72 96 

 Muslim 2 2.6 3 4 

Age 12years 20 26 20 26.6 

 13 years 25 33.3 25 33.3 

 14years 30 40 30 40 

Type of 

family 

Nuclear 23  30.6 54 72 

 Joint 37 49.4 15 20 

 Extended 15 20 6 8 

Family 

income 

<2.50.000 45 60 10 13.3 

 >2.50.000 30 40 65 86.6 

Age at 

menarch 

Mean age 13year  13year  
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Table.2.Nutritional status of the adolescent girls 
A.Body mass index 

Particulars Rural Percent(%) Urban Percent(%) P value 

Normal 37 49.3 43 57.3 0.021 

Moderate 

undernutrition 

32 42.6 27 36  

Severe 

undernutrition 

2 2.6 3 4  

Over weight 4 5.3 3 4  

Obesity - - - -  

*p values for continuous variables (analysis of variance) and for categorical variables (chi-
square test); p < 0.05 was considered statistically significant 
B.Mid upper arm circumference 

Particulars Rural Percent(%) Urban Percent(%) P value 

Normal 60 80 63 84 0.001 

Undernutrition 15 20 12 16  

*p values for continuous variables (analysis of variance) and for categorical variables (chi-
square test); p < 0.05 was considered statistically significant 
C.Waist to Hip Ratio 

Particulars Rural Percent(%) Urban Percent(%) P value 

Abdominal 

obesity 

1 1.3 16 21.3 0.008 

Normal 16 21.3 17 22.6  

At Risk 11 14.5 24 32.0  

Moderate 

acute 

malnutrition 

53 70.6 17 22.6  

Severe acute 

malnutrition 

4 5.3 1 1.3  

*p values for continuous variables (analysis of variance) and for categorical variables (chi-
square test); p < 0.05 was considered statistically significant 
Nutritional status of the adolescent girls were assessed in terms of the body mass index 
(Table.2.A),mid upper arm circumference (Table.2.B) and waist to hip ratio (Table.2.C).Body 
mass index of both rural and urban girls were assessed and classified as normal,moderate 
undernutrition ,severe undernutrition,over weight and obesity.Compare to rural girls urban of 
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57.3% were normal and 49.3% of rural adolescent girls. Moderate malnutrition was highest in 
rural adolescent girls 42.6% where as 36% in urban adolescent girls.Severe undernutrition 
was seen less in both groups i.e. 2-4%.Simillarly overweight about 4-5% were seen. The 
values were statically significant.Mid upper arm circumference shown lean body mass and 
protein level in the body .Majority of both rural and urban i.e,80 and 84 percent were 
normal.20 and 16 percent were under nourished in rural and urban girls respectively.Waist to 
Hip ratio represents the fat storage level in the body.In the rural adolescent 70.6% were 
moderate acute malnourished fallowed for 21.3% were normal,14.5%  were at risk of 
malnutrition and 4 % were found severelymalnourished. Whereas 32% were at risk of 
malnutrition,22.6% were normal,32% were at risk of malnutrition,22.6% were of moderate 
acute malnourished and 32% of them were at risk of malnourished. These results were similar 
with the studies of Kavitha Choudary.et.al,2014.The results were statically significant. 
Table.3.Anemial level of adolescent girls  
Table .A. Details haemoglobin composition of adolescent girls  

Particulars Classification Rural Percent(%) Urban Percent(%) P value 

Normal 12 and above 

12 g/dl 

6 8 9 12 0.008 

Mild anemia 10 to 11.9 

g/dl 

5 6 6 8  

Moderate 

anemia 

8-9.9 g/dl 60 80 58 77.3  

Severe 

anemia 

˂8 g/dl 4 5.3 2 2.6  

*p values for continuous variables (analysis of variance) and for categorical variables (chi-
square test); p >0.05 was considered statistically in significant 
Table.B.Detais of clinical examination for anemia 

Clinical 

symptoms 

Rural Percent(%) Urban Percent(%) P value 

Pallor skin 15 20 12 16 0.08 

Koilonychia 3 4 2 2.6  

Pale 

conjunctiva 

16 21.3 10 13.3  

Lassitude 27 36 16 21.3  

Non 

interested 

36 48 26 34.5  

Irritation 35 46.6 19 12.53  

Anorexia 16 21.3 10 13.5  
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Angular  

Stomatitis 

21 28 16 21.3  

Glossitis 6 8 4 5.3  

*p values for continuous variables (analysis of variance) and for categorical variables (chi-
square test); p >0.05 was considered statistically in significant 
 Table.3 shows details of anemia level of adolescent girls .Table.3.A shows the haemoglobin 
level of clinical examination for anemia. About 77-80% of both group of girls were modeate  
anemic fallowed by less than 105 were mild anemic.Tabl.3.B clinical symptoms includes 
,pallor skin,koilonychias,pale conjunctiva, lassitude,non-interested,irritation ,anorexia,angular 
stomatitis and  g lossitis.Pale conjunctiva,lassitude,non-interested,irritation and angular 
stomatitis were most seen in both adolescent groups.The symptoms were seen almost similar 
in both the groups and values were statically insignificant. According to Gillespie S, 1998 
and Kanani S,et.al,2000  presence of these symptoms will represents the presence of  mild 
anemia. All most 34-48% of both the rural and urban adolescent girls have these symptoms 
may fall in the category of mild anemia. These mild anemic girls also moderately 
malnourished (Table.1.A and C).Similar results were seen in studies of Kanani S,et.al,2000. 
Table.4.Details of menstrual cycle 

Details Rural Percent(%) Urban Percent(%) P value 

Bleeding Scanty 19 25.3 20 26.6 0.02 

Moderate 47 62.6 40 53.3  

High 9 12 15 20  

Duration of 

bleeding 

1 day - - - -  

2days 1 1.3 5 6.6  

3 days 19 25.3 20 26.6  

Beyond 3 

days 

55 73.3 50 66.6  

*p values for continuous variables (analysis of variance) and for categorical variables (chi-
square test); p < 0.05 was considered statistically significant 
Table.4. shows the information about the menstrual cycle .Almost 40-47% of both the girls 
were having moderate bleeding.High bleeding was seen more in urban girls (20%) compare 
to rural adolescent girls (12%).Duration of bleeding assessed interms of 1 day,2 days,3 days 
and beyond 3 days. Most of the 50% of both groups of adolescent girls having beyond 3 days 
duration bleeding, 19-20% of  the  girls of both groups have 3 days of bleeding.Very less 
i.e,1.3-5.6% of both group girls have 2 days of bleeding.Similar results were found in studies 
of Kavitha Choudary.et.al,2014 and Suchitra. A. Rati and ShashikumarJawadagi., 2014. 
Table.5.  Details of average consumption of food stuffs 

Food groups 
(gms) 

Recommended 

food stuff for 12-

14 years 

Rural  Urban P value 
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Cereals 
&millets 

375 250 300 0.04 

Pulses 60 45 50  

Meat,egg&fish 100 50 80  

Milk  
(ml)&milk 
products 

500 200 300  

Roots &tubers  150 65 65  

Green leafy 
vegetable 

100 50 30  

Other 
vegetable 

200 85 85  

Fruits 100 50 70  

Sugar 25 20 25  

Fat /oil 40 25 40  

*p values for continuous variables (analysis of variance) and for categorical variables (chi-
square test); p < 0.05 was considered statistically significant 
Table.5.shows the details of average consumption of food stuffs.Compare to the 
recommended food  intake  of food consumption of cereals,pulses,meat,egg and fish,milk and 
milk products,roots and tubers,green leafy vegetables, other vegetables, fruits  was 
less.Compare to recommendation both urban and rural adolescent girls consume less food. 
Compare to urban adolescent girls rural adolescent girlsconsume less pulses,meat,fish and 
egg,milk and milk products and fruits were less (10-20%).Consumption of sugar , fat and 
oisin urban girls(25 and 40gms respectively) was equal to recommendation ,where as it was  
10-15% less in rural adolescent girls.Consumption of green leafy vegetables was less in both 
groups ,but compare to rural urban girls consume less green leafy vegetables (20%).Similar 
results also seen in average intake of nutrients (Table.6).Energy, calcium,vitamin C were high 
compare to rural adolescent girls. Both groups consume less nutrients compare to the 
recommendations. Similar results were seen in studies of Baroda sheshadri 1994 and 
Jain.S.,2001. 
Table.6.Details of average intake of nutrients 

Nutrients Recommended 

nutrients   for 12-

14 year 

Rural Urban P value 

Energy(Kcal) 2500 2100 2300 0.01 

Protein (gm) 54 45 45  

Calcium (mg) 800 400 500  

Iron (mg) 28 16 16  

Vitamin A(mg) 600 320 320  

Thiamin (mg) 1.3 1.1 1.1  

Riboflavin 
(mg) 

1.4 0.8 0.8  
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Niacin (mg) 15 14 14  

Vitamin c (mg) 40 30 35  

*p values for continuous variables (analysis of variance) and for categorical variables (chi-
square test); p < 0.05 was considered statistically significant 
Table.7.Details of Frequency of consumption of foods rich in blood forming nutrients 

Items Daily Twice/ 

Week 

Weekly Fortnightly Ocassionally 

Rural Urba

n 

Rural Urban Rura

l 

Urba

n 

Rura

l 

Urba

n 

Rural Urban 

Green leafy 

vegetables 

3 3 15 14 12 15 15 10 - - 

Other 

vegetables 

5 12 11 10 13 15 8 10 3 5 

Sweets 2 3 2 4 5 10 8 7 21 20 

Carrot - 3 3 4 4 6 4 8 20 15 

Pumpkin - - 1 2 - 4 3 5 10 12 

Other yellow 

coloured fruits 

and vegetables 

4 5 4 15 8 7 20 25 10 15 

Germinated 

grains 

2 4 20 22 10 12 1 1 2 - 

Otherpulses 25 20 12 15 11 12 2 4 - - 

Guava 2 2 5 10 4 14 4 5 20 20 

Amla 4 5 5 10 12 14 10 12 27 20 

Citrus fruits - - 10 12 15 19 6 8 5 12 

Milk and 

milkproducts 

20 25 10 15 7 18 5 10 5 5 

Animal foods           

Meat - - - 10 3 5 2 5 3 10 

Fish - - - - 2 - - 5 7 12 

Egg 4 15 6 10 13 15 7 20 7 10 
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Fermented 

products 

          

Dosa - 5 4 20 35 30 7 15 7 5 

Idly - 1 2 25 2 10 7 10 1 3 

Paddu - 1 - 10 2 10 1 25 - 5 

Dhokla - - - - 2 10 - 3 - 2 

 
Frequency of consumption of foods rich in blood forming nutrients of both rural and urban 
adolescent groups shown in Table.7.Both urban and rural adolescent girls consume less food 
rich in blood forming nutrients.Only 20-25% of both urban and rural adolescent girls 
consume other pulses and milk and milk products.Most of the food groups such as green 
leafy vegetables,other vegetables,germinated pulses,citrus fruits,egg,fermented products 
consume weekly in both groups of adolescent girls.Whereas consumption of sweets (made up 
of guar),carrot, pumpkin,guava,amla  were seen occasionally in both groups of  adolescent 
girls. Similar results were seen in studies of Baroda sheshadri 1994 and Jain.S.,2001. 
Table.8.Details of prevalence of morbidity  

Common ailments Rural Percent(%)       Urban Percent(%) P value 

Cold 34 45.3 25 33.3 0.01 

Cough 12 16 10 13.3  

Fever 9 12 7 9.3  

Head ache 9 12 15 20  

Vomitting 1 1.3 - -  

Fatigue 1 1.3 5 6.6  

General malais - - - -  

Diarrhoea 2 2.6 1 1.3  

*p values for continuous variables (analysis of variance) and for categorical variables (chi-
square test); p < 0.05 was considered statistically significant 
Table.9.Details of practice related to health/hygiene 

Particulars Rural Percent(%) Urban Percent(%) P value 

Taking bath daily 75 100 75 100 0.03 

Wash vegetables 

before cut 

64 85.3 75 100  

Wash vegetables 

after cut 

11 14.6 - -  
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Wash hands 

before eating 

75 100 75 100  

Eating open food 

in market 

14 18.6 10 13.3  

Wash hands with 

soap after 

defecation 

75 100 75 100  

Deworming 

tablets 

49 65.3 40 53.3  

Folic acid tablets 29 38.6 38 50.6  

*p values for continuous variables (analysis of variance) and for categorical variables (chi-
square test); p < 0.05 was considered statistically significant 
Table.8.shows the morbidity pattern for the past three months .Cold fallowed by cough ,fever 
and head ache were seen in both groups compare to urban rural adolescent girls have high 
morbidity pattern.Table 9 shows the practice related to health and hygiene.Both rural and 
urban girls (100%) take daily bath wash hands before eating and wash hands with soap after 
defecation.100% of  urban girls wash vegetables before cut ,where as 85% of the rural 
adolescent girls wash vegetables before cut and 15% of them cut the vegetables before 
wash.53.5% of  urban and 65.5% rural adolescent girls taken deworming tablets and 50.6% of 
urban and 38.6% of rural adolescent girls taken folic acid supplements during survey period. 
Though folic acid supplements and deworming tablets were given in schools but negligence 
was seen in taking these tablets. 
Conclusion:-Adolescent girls’ under- nutrition still remains our major public health problem. 
Mean age of adolescent menarche in both groups was 13 year. 42.6 per cent rural and 36 per 
cent urban adolescent girls were moderately malnourished. About 80 per cent of both groups 
were moderately anemic and had 60 per cent percent clinical symptoms of anemia.  Both 
rural and urban adolescent girls consume less food. Compare to urban rural adolescent girls 
intake of food and nutrients was less. Consumption of blood forming nutrients rich foods 
were less in both groups (20%). Common ailments such as cold, cough, fever and head ache 
were seen in both groups. Compare to urban prevalence were more in rural adolescent girls. 
Therefore it is essential to provide nutritional education to adolescent girls especially in rural 
areas and to the weaker sections of the society and to implement adolescent friendly health 
services at primary health care level with emphasis on nutritional counseling component. 
This will decrease the poorly nourished mothers in future, who are more likely to give to low 
birth- weight babies, perpetuating a cycle of health problems which pass from one generation 
to another. 
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Abstract  
Agriculture portal is a specially design website that brings information from diverse 

sources. In specific terms it is an information platform for people practicing agriculture. 

Although the information regarding various aspects of agriculture is now easy available 

with the help of websites but that information would not useful until the users can access 

it and understand it. One of the most important aspects of understanding is readability i.e. 

if the information available in these web portals is readable by the users or not.  

Readability is what makes some texts easier to read than others. Present study was 

conducted in randomly selected three website namely e-nam, APEADA.gov.in and 

TNAU agriportal. The results revealed that all the websites under study are hard to read 

that reduces the accessibility of the websites. It can be seen that the overall FOG index of 

all the websites varied between 10 – 15, that means all the websites are difficult to read. 

Key words: Readability, content analysis, e-NAM, APEADA and TNAU agriportal. 

INTRODUCTION: 

Agriculture is the primary source of livelihood for about 58 per cent of India’s 

population and one of the strongest sectors of Indian economy that contributes to 15.87 

percent of GDP.  The problems faced by farmers are numerous and they have sources to 

access the latest information and however are also ignorant about how to solve new 

problems that arise at field. Hence farmers constitute a particular group of users whose 

information needs is very specific therefore the need for information is felt.  

The expansion of the World Wide Web (Web) and in particular, the second generation of 

websites, the so-called Web 2.0 technologies, has led to a vast amount of user-generated 

contents being created in various forms such as blogs, podcasts, wikis, twitters, and 

agriculture portal are one of them, that are huge depository of data collected from 

different sources such as field experiments, researches and lab experiments as well. 

A vital part of optimizing online content is making sure it's ‘readable'. This means 

ensuring that text is as easy as possible to read and skim, which can have a huge positive 

effect on its quality. On the other hand, if content is hard to follow or understand, users 

will be more likely to stop trying and simply leave the site. It's almost always better to 

use a common word rather than a more obscure synonym. Aim should be to avoid 

including too many sentences that contain 20 words or more. It is important that the 

portal that has specific information for farmers contains simple words that are easily 

understandable before of low educational level of Indian farmers. 

mailto:kavitabhatt822@gmail.com
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Agriculture portal is a specially design website that brings information from diverse 

sources. In specific terms it is an information platform for people practicing agriculture. 

The ultimate goal of the portal is to integrate agriculture community together for better 

planning and production for producers. In works about technical communication; we are 

often told how to avoid such problems. For example, JoAnn Hackos and Dawn 

Stephens in Standards for Online Communication (1997) ask us to “conform to 

accepted style standards.” They explain: Many experts, through much research, have 

compiled golden rules of documentation writing. These rules apply regardless of medium:  

Use short, simple, familiar words  

 Avoid jargon.  

 Use culture-and-gender-neutral language.  

 Use correct grammar, punctuation, and spelling.  

 Use simple sentences, active voice, and present tense.  

 Begin instructions in the imperative mode by starting sentences with an action 

verb.   

 Use simple graphic elements such as bulleted lists and numbered steps to make 

information visually accessible.  

For more suggestions, we recommend referring to one of many excellent books on writing 

style, especially technical style. We all know of technical publications that do not 

follow these guidelines and are read only by a small fraction of the potential readership. 

One reason may be that the writers are not familiar with the background and research of 

these guidelines. Software industry is witnessing a massive shift from desktop software 

to web applications or Web portals.  Indeed, reliability still question for these entrants.  

Software reliability is defined to confirm user requirements. The metrics o f  reliable 

software comprise:  

i) Accuracy 

ii) Suitability  

iii) Interoperability  

iv)  Security.  

Comparing reliability metrics o f  software with usability metrics o f  a website, many 

factors are similar and some have different interpretations. According to Brinck et al.   

Usable or reliable website is the one that allows a user to perform the tasks quickly and 

efficiently. Software industry is witnessing a massive shift from desktop software to web 

applications or web portals.  Indeed, reliability is still question for these entrants.   

 

Although the information regarding various aspects of agriculture is now easy available 

with the help of websites but that information would not useful until the users can access 

it and understand it. One of the most important aspects of understanding is readability i.e. 

if the information available in these web portals is readable by the users or not.  

Readability is what makes some texts easier to read than others.  

George (1963) defines readability as “the ease of understanding or comprehension due to 

the style of writing.” This definition focuses on writing style as separate from issues such 

as content, coherence, and organization. In a similar manner, Gretchen Hargis and her 
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colleagues at IBM (1998) state that readability, the “ease of reading words and 

sentences,” is an attribute of clarity. 

To assess the readability of any text there are several readability tests, readability 

formulas, or readability metrics developed by the scientists. They are formulae for 

evaluating the readability of text, usually by counting syllables, words, and sentences. 

Readability tests are often used as an alternative to conducting an actual statistical survey 

of human readers of the subject text (a readability survey). Word processing applications 

often have readability tests built-in, which can be deployed on documents in-editing. 

Following are various readability test developed till date that are very useful: 

1. Flesch Kincaid Reading Ease: Developed by Rudolf Flesch and J. Peter Kincaid, 

the Flesch-Kincaid readability scores are the most widely used measures of 

readability. The first number, Flesch-Kincaid reading ease, is based on a ranking 

scale of 0-100, and the higher your score, the better. Low scores indicate text that 

is complicated to understand. So if your website receives a low Flesch-Kincaid 

reading ease score, you will likely need to simplify your text. Flesch-Kincaid 

reading ease formula: 206.835 - 1.015 x (words/sentences) - 84.6 x 

(syllables/words). 

2. Gunning Fog Score: Developed by Robert Gunning, the Gunning Fog Index 

estimates the years of formal education needed to comprehend a passage of text 

on the first reading. To calculate the Gunning Fog Index take a passage of text at 

least 100 words and count the number of exact words and syllables. Then, divide 

the total number of words in the sample by the total number of sentences. This 

will give the Average Sentence Length (ASL). Next, count the number of words 

that contain three or more syllables that are not proper nouns, combinations of 

easy or hyphenated words, or two-syllable verbs made into three by adding -es 

and -ed endings. Then, you will need to divide that number by the total number of 

words in the sample passage. This gives the Percent Hard Words (PHW). Finally, 

add the ASL and PHW and multiply the result by 0.4. Gunning Fog Index 

formula: Grade level= 0.4 (ASL + PHW). 

Fog scores = 5 is readable, 10 is hard, 15 is difficult and above 20 is very difficult. 

3. Coleman Liau Index: The Coleman–Liau index was designed to be easily 

calculated mechanically from samples of hard-copy text. Unlike syllable-based 

readability indices, it does not require that the character content of words be 

analyzed, only their length in characters. Therefore, it could be used in 

conjunction with theoretically simple mechanical scanners that would only need to 

recognize character, word, and sentence boundaries, removing the need for 

full optical character recognition or manual keypunching. The Coleman–Liau 

index is calculated with the following formula:  
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CLI = 0.0588 (L) - 0.296 (S) - 15.8  

4. Automated Readability Index (ARI): It is a readability test designed to assess 

the understandability of a text. Like other popular readability formulas, the ARI 

formula outputs a number which approximates the grade level needed to 

comprehend the text. is derived from ratios representing word difficulty (number 

of letters per word) and sentence difficulty (number of words per sentence). The 

first consideration in developing the Automated Readability Index was to establish 

that the factors used relate to those found in other indices. 

With increasing websites there arises a need to analyze if they are readable to the 

ultimate users or not. Sporadic attempts has been made till now in this area i.e. 

agriculture portals so here an attempt has been made to test the readability of few 

agriculture portals using Gunning Fog Score. This test generates a score based on 

characteristics such as statistical average word length and sentence length.   

REVIEW OF LITERATURE 

Richard and Annette (1984) 43point out that “It is a common complaint that readability 

measurement takes into account only language difficulty, without regard to non-language 

factors, is not quite valid, since, in most cases, language difficulty is also an indication of 

the overall difficulty of a piece of reading material”. 

Urquhart (1979) found out that comprehension, learning and creative thinking appear to 

be closely linked in reading. Clearly, the reader’s purposes and interest are important 

considerations in learning and in alteration of learning behaviour. This corresponds to the 

fact that readability is much related to the reading and learning behaviour of the reader. 

Meitei & Devi (2009) conducted the study of farmer’s community in Manipur (India) to 

find the information need of the rural farmer’s community in Manipur state. This study 

shows that majority of farmers did not access to information for their activities. Further 

they emphasis that ICT based agricultural information support systems should be 

develop. 

Babu (2011) carried the study on farmers’ information needs and search behaviors in 

Tamil Nadu found that the major constraints to information access for the farmers is poor 

availability, poor reliability, lack of awareness of information sources available among 

farmers and untimely provision of information. 

METHODOLOGY 

This section precisely describes the methodological steps and formula adopted in 

conducting this readability test. This study was done to assess and compare the 

readability of agriculture websites. Readability tests are mainly designed to provide a 

quantifiable assessment of how easy it is to read and understand the information text of 
the websites. This section comprised of: 
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I. Selection  of the websites 

II. Selection of the sections to be tested 

III. Tools and techniques  

 
I. Selection of websites 

Out of several agricultural websites three websites were purposively selected for the 
study. For selection only those websites were considered that had information in the form 
of sentences and paragraphs. On this basis following websites were selected: 

a) National Agriculture Market or eNAM  (https://enam.gov.in)U 

b) APEDA  (https://www.apeda.gov.in ) 

c) TNAU Agritech Portal (http://agritech.tnau.ac.in/) 

II.  Selection of the sections to be tested 

Selection of the sections from each websites was done as follow: 

e-Nam: There were total 16 section out of which only seven sections were selected 

purposively for the study because of the  availability of the  content. 

APEDA: There were 10 section in the website out of that eight were selected for the 

study for the same reason. 

TNAU Agritech Portal : Out of 33 sections, 16 sections having enough content were 

selected purposively. 

Readability formulae determine if documents are written at the correct reading level for 

their targeted audience. Gunning’s Fog Index is one of the best known and measures the 

level of reading difficulty of any document. Fog index of all the sections was calculated 

as follow: 

 A sample passage of at least 100-words was taken and the number of exact 

words and sentences were counted. 

 Total number of words in the sample was divided by the number of sentences 

to arrive at the Average Sentence Length (ASL). 

 Number of words of three or more syllables that are NOT (i) proper nouns, (ii) 

combinations of easy words or hyphenated words, or (iii) two-syllable verbs 

made into three with -es and -ed endings were counted. 

 This number was divided by the number or words in the sample passage. For 

example, 25 long words divided by 100 words gives you 25 Percent Hard 

Words (PHW). 

 Add the ASL from Step 2 and the PHW from Step 4.Multiply the result by 0.4. 

             Mathematical formula used is: 

Grade Level = 0.4 (ASL + PHW) where, 

ASL = Average Sentence Length (i.e., number of words divided by the number of 

sentences) 

http://agritech.tnau.ac.in/
http://agritech.tnau.ac.in/
http://www.tnau.ac.in)/
http://www.tnau.ac.in)/
http://www.tnau.ac.in)/
http://agritech.tnau.ac.in/
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PHW = Percentage of Hard Words 

Then the average fox index of all the websites will be calculated to reach a conclusion 

 

RESULTS AND DISCUSSION 

With the emergence of advance technology,  advent of websites have made it easy for 

farmer and others to access information and take benefits of various initiatives by public 

or private organizations. But for that it is necessary that the users could read and 

understand the content.  Readability is a very important factor in understanding any 

website so the fog index of 3 different websites was calculated to assess the readability. 

It is evident that fog index of various sections of e-Nam website varies from 5.46 to 

16.69. This indicates that four of the sections were readable as sections have fog index 

between 5 a 10. Further it can be seen that six sections have fog index between 10 and 15 

which implies that these sections are heard to read whereas remaining two sections were 

difficult to read. 

 

 

Website 1:  e-Nam National Agriculture Market (https://enam.gov.in/) 

e-NAM is an online trading platform for agricultural commodities in India. The market 

facilitates farmers, traders and buyers with online trading in commodities. The market is 

helping in accessing the better market prices and also provides facilities for smooth 

marketing of their produce. The market transactions stood at ₹36,200 crores by January 

2018, mostly intra-market. Currently this portal provides list of 90 commodities 

including staple food grains, vegetables and fruits available for trade over the nation. The 

e-NAM markets are becoming popular as the crops are weighed immediately and the 

payments are cleared online. In February 2018, some attractive features like MIS 

dashboard, BHIM and other mobile payments, enhanced features on the mobile app such 

as gate entry and payment through mobile phones and farmers database is helping 

adoption even more. The present trading is done mostly for intra-market, but in phases, it 

will be rolled out to trade in inter-market, inter-state, creating a unified national market 

for agricultural commodities. 

In Indian scenario most of the producers are small and marginal farmers who are 

illiterate or semi-literate for accessing such an advance technology. Keeping in mind all 

the stakeholders the content analysis of the website was done. It was observed that the 

readability varied from easy to very difficult as only one of the section “Farmer” under 

the broad category stakeholder was easy (FOG index 5). This section describes the 

registration process and various aspects such as better prices, process of receiving money 

in the form of FAQs. Further it was evident that of 12 sections four were easy to read 

(FOG index between 5-10) and six of them were difficult (FOG index 10-15). Only one 

of the sections “Overview” was very difficult to read (FOG index 16.69). Overall it was 

https://enam.gov.in/
https://en.wikipedia.org/wiki/Management_Information_System
https://en.wikipedia.org/wiki/Management_Information_System
https://en.wikipedia.org/wiki/BHIM
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observed that in comparison to other website this website is easier to read, understand 

and access. The average accessibility of this website also contributed to the success of 

this online trading platform. 

Website 2: APEDA Agricultural and Processed Food Products Export Development 

Authority (apeda.gov.in) 

The Agricultural and Processed Food Products Export Development Authority (APEDA) 

was established by the Government of India under the Agricultural and Processed Food 

Products Export Development Authority Act passed by the Parliament in December, 

1985. The Authority replaced the Processed Food Export Promotion Council (PFEPC).  

Agri Exchange is the name given to the Trade portal. An attempt, first of its kind has 

been endeavored by APEDA, Govt. of India, where online trading is the specialty. In its 

stride, joint collaboration of UNCTAD and Ministry of Agriculture has given the portal a 

shape. Globally buyers and sellers in the Agri business world has been given a platform 

to offer negotiate and transact a deal. Apart from this, it has been loaded with latest 

statistics pertaining to India and the world. Agri Exchange thrives to provide information 

matching the needs of the stakeholders of the Agricultural Economy in general and 

Agricultural Commodities trade in particular. The only vision is to cater the agri business 

community and see them growing day and day by taking the benefit of the portal. Buyers 

are those from foreign countries who wish or intent to import Indian products. For these 

importers, Indian agri Exchange furnishes all the details required. It starts from agri 

Products Gallery, Exporters Directory, Export / Import statistics, and list of Importing 

countries, State wise Production and statistics, Quality measures, Logistics, buy / sell 

leads which are required for Importers. Agri Exchange is an Agri trading platform 

developed and portrayed by APEDA, Government of India. Hence, it acts as a one stop 

solution for Indian Agri commodity importers to get the awareness about the current 

scenario of Agri products in the country to facilitate them to take a view for sourcing 

Agri products from India to ease their import hassles. Assist exporters for export 

promotion activities abroad. Another component of APEDA, Assist Export Promotion 

Councils (EPCs), undertake export promotion activities for their product(s) and 

commodities and assist approved organizations/trade bodies in undertaking exclusive 

nonrecurring innovative activities connected with export promotion efforts for their 

members. 

As discussed the website seems to be very important for both sellers and buyer who are 

residing in Indian and also for those from abroad. The content analysis of APEADA web 

portal revealed that none of the sections was easy to read as all of them had fog index 

above 10.It was observed that FOG index of all the sections varied between 10-30 out of 

15 sections, seven sections were hard (FOG index between 10- 15) and three sections 

were difficult to read (FOG index between 15-20).Out of all the sections the hardest 

section was secretariat for SPS with FOG index 29.80. As the website is accessed not 

only in India but also abroad, it is evident that this web portal is not easily accessible by 
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the illiterate producers, exporters and importers that exclude a major section of society 

from the developmental programmes.  

 

Website 3: TNAU (Tamil Nadu Ariculture University) Agritech portal 

(http://agritechportal.tnau.ac.in) 

A website is a collection of all the facts and information in different pages that are 

included or contained under a domain name. A website contains text, images and videos. 

The production technologies of all agricultural crops includes cereals, pulses, forage 

crops, sugar crops, fiber crops, oil seeds, and millets; plant nutrition, resource 

management, stress management, agro meteorology, dry land agriculture, water shed 

management, integrated farming, organic farming, green manuring, schemes, farmers 

associations and publications. Schemes, organizations, farmers markets, regulated 

markets, commodity markets, commodity boards, online market data, SFAC and 

publications are some of the items covered. Technology topic covers crop production, 

crop protection, crop improvement, sustainable agriculture, organic farming and 

indigenous farming. Crop production includes production details of cereals, pulses, 

forage crops, sugar crops, fiber crops, oil seeds, and millets, plant nutrition, resource 

management, stress management, agro meteorology, dry land agriculture, water shed 

management, integrated farming, organic farming, green manuring, schemes, farmers 

associations and publications. Special technologies provide information on system of rice 

intensification, precision farming, good agricultural and management practices, good 

laboratory practices, sustainable sugarcane initiation (SSI), canopy management in 

mango and ultra-high density in mango. Schemes and services includes government 

schemes and services, IAMWARM, development blocks, banking and credit, crop 

insurance, KrishiVigyan Kendra (KVK), Agricultural Technology Management Agency 

(ATMA), Non-Government Agencies (NGOs) and Self-Help Groups (SHGs). The other 

links in the homepage are covered under major topics such as agri information, market 

information, related information and recent updates. It includes sustainable farming, 

indigenous farming, farm enterprises, nutrition, minimum support price, input source, 

export and import, NHRDF, MCX, NCDEX, patents, environment and pollution, disaster 

management, ICT initiatives, important links, inputs source, with streamed audio and 

video files wherever necessary. Recent updates contains the latest information such as e 

Governance award, TN season and crop report which is periodically updated. The 

content analysis of TNAU agritech portal revealed that none of the sections was easy to 

read as all of them had fog index above 15.It was observed that FOG index of all the 

sections varied between 10-25 out of 16 sections, eight sections were hard (FOG index 

between 10- 15), two sections were difficult to read (FOG index between 15-20).Out of 

all the sections the hardest sections were very difficult to read (FOG index above 20). 

The portal has been dedicated to serve for the benefit of field extension officials, farmers 

and other stakeholders. 
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Table 1: Average Fox index  

Portal name Fog Index  

e-NAM 10.90 

TNAU 15.91 

APEDA 16.90 

Average  14.175  

 

Although inclusion of advance technology in agriculture has made it easy to disseminate 

the related information quickly and easily but development of these websites has made 

the initiative ineffective. Perusal of Table 1 reveals that all the websites under study are 

hard to read that reduces the accessibility of the websites. It can be seen that the overall 

FOG index of all the websites varied between 10 – 15, that means all the websites are 

difficult to read, but comparatively e-NAM seem to be easier which make it more 

successful in serving the needs of the farmers. 

CONCLUSION 

Websites attract a diverse audience. The content has to be able to speak to each visitor in 

a manner that they can easily understand. Making such an effective content isn’t easy, 

but it is essential. Lots of resources are invested of to create, manage and update a 

website, but all efforts become futile if the content of the websites is not even readable 

and the information is difficult to understand.  This readability test clearly shows that all 

the three websites were hard and difficult to read as average fog index of all the website 

was between 10 and 16. It can be concluded from the study that majority of the websites 

are not easily readable and so affecting the ultimate users. So the concerned 

organizations should take readability more seriously as this will decide the regularity of 

the users. 

IMPLICATIONS 

 It will assist policy makers, researchers, website developers and extension team for 

further reforms in existing websites and development of new websites.  

 This test will ensure the suitability of individual websites for various stakeholders from 

the resultant predicted readability scores. 

 This will also encourage other researchers/ students / teachers  to conduct analysis for 

other websites also. 
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Abstract 

Abiotic stresses are the primary causes of crop loss Worldwide. The phenomenon of 

photosynthesis is of paramount importance affecting reactive oxygen species, generated 

during any stress condition in an organism. Oxidative stresses leads to debilitation and death 

or to response and tolerance. The sub-cellular energy organelles (chloroplast, mitochondria 

and peroxisomes) are a major cause of metabolic processes including photosynthesis, 

photorespiration, oxidative phosphorylation, β-oxidation and tricarboxylic acid cycle, are 

much affecting centers in a plant cell by oxidative stresses. Plant adaptation to 

environmental stresses is dependent upon the activation of cascades of molecular networks 

involved in stress perception, signal transduction, and the expression of specific stress 

related genes and metabolites.  

 

Key words: Genotoxic stresses, Oxidative stress, mechanism, Phytohormone, metal uptake,     

abiotic stress. 

 

1. Introduction 

Soil pollution due to heavy metals from various sources has become a common characteristic 

across the Globe caused by increase in anthropogenic activities, growing industrialization 

process and non-judicious use of chemical fertilizers. Plants are sessile in nature and exposed 

persistently to diverse environmental stresses, such as solar UV radiations, soil salinity, 

drought and desiccation, rehydration, low and high temperatures and other vast array of air 

and soil borne chemicals, industrial waste products, metals and metalloids, high decibel 

sound, emissions from the vehicles in busy roads and highways. These perturb the chemical 

or physical structures of DNA and induce both cytotoxic or genotoxic stresses either directly 

or indirectly via the induction of oxidative stress and over production of reactive oxygen 

species (ROS). It is estimated that the yield of crop plants can potentially reduce by more 

than 50% under such stress conditions.  

2. Consequential effect of heavy metals on toxicity and genome instability in plant 

Adverse abiotic environmental condition is cause of severe oxidative stress in plants, leading 

to debilitation and death or to response and tolerance. Heavy metals plays crucial role at 

every stage of plant life cycle and reduction in photosynthetic and respiration rates may be 

linked to the changes in the ultra structure of membrane in chloroplast and mitochondria. 

Unbalanced doses of nutrient application nonetheless may induce both cytotoxic and 

genotoxic effects and thus genome instability in plants. The ions copper, manganese and 

boron in soil and water compete with the essential nutrient cations for binding and absorption 
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in the root surface. Reactive Oxygen intermediate (ROI) induced cell death can result from 

oxidative processes, in addition to morpho-anatomical, hormonal and biochemical responses, 

at the molecular level, such as protein oxidation, membrane lipid peroxidation, enzyme 

inhibition and nucleic acid. In plants, the reaction centres of PS(photosystem) I and PSII in 

chloroplast thylakoids are the major generation site of reactive oxygen species (ROS). The 

HM ions interfere with light reaction and cause significant decline in CO2 assimilation via 

either inhibition of RUBP carboxylase activity or by affecting the structural stability of 

RUBP carboxylase through interaction with the thiol groups. Unrepaired damages in the 

DNA strand in turn leads to genome instability and thus hinders the plant health and 

productivity. Copper inhibit the activity of key enzymes involved in nitrate and ammonia 

metabolism and assimilation, such as nitrate reductase, nitrite reductase, glutamine 

synthetase, etc. Plants respond to HM stress via rapid change in the expression of the 

responsive genes at the transcriptional level and epigenetic modifications have also been 
found. Plants under Cd stress frequently suffer from primary nitrogen assimilation. 

Immobilization of chromium is a main reason for the excessive accumulation of this metal in 

the roots and it drastically reduces seedling dry matter production and hampers stems and 

leaves development during early growth stage. Lower soil pH, less soil organic matter, and 

decreased redox potential increase the availability or toxicity of Mn2+ to plants. Mn toxicity 

has been associated with a decreased CO2 assimilation but unaffected chlorophyll (Chl) level 

in Citrus grandis seedlings and depleted Chl content in pea (Pisum sativum L.) 

3. Signalling cascades activated by HM stress in plants 

Plants respond to heavy metal toxicity via typical signalling pathways, which include – 

sensing of external stress signal, followed by transmission of signal to the downstream 

components and activation of appropriate measures to neutralize the harmful effects of heavy 

metal mediated stress. Excess heavy metals have been shown to modify the stability of Ca2+ 

channels, thus increasing calcium flux into the cell. The intracellular free calcium acts as a 
second messenger. Alterations in the level of phytohormones and hormonal balance also 

initiate the signalling cascades and may include the crosstalks of phytohormone signalling 

such as ROS signalling. Heavy metal stress mediated ethylene production appears to provide 

cellular protection through the activation of other phytohormone synthesis like auxins, GA, 

cytokinins and  H2O2  mediated stimulation of antioxidant production for improved tolerance. 

Enhanced ethylene biosynthesis following Cd treatment has been observed in various plant 

species, including Arabidopsis, mustard, pea and soybean. Cadmium (Cd) treatment clearly 

induces increased accumulation of endogenous ABA levels in roots of various plant species. 

4. Transport system for entry of HM in plants 

Heavy metal uptake requires suitable transport system for their entry into plants from the soil 

which is modulated by root exudates and the rhizospheric microorganisms. As these elements 

have no direct biological function, hence there are no specific transporters for toxic heavy 
metals such as Cd and Pb. Root cell wall initially bind metal ions from soil and thereafter via 

high affinity binding sites and plasma membrane localised transport systems, metal ions are 

taken across plasma membrane. Generally uptake of metal ions/cations is facilitated by 

secondary transporters such as channel proteins and/or H+ coupled carrier protein. The plasma 

membrane potential is negative on the inner side of the membrane. Several factors like soil 

pH, availability of water and presence of other organic compounds in the rhizosphere 
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critically affect heavy metal uptake by the hyper accumulating plant species. After the uptake 

via the transporters in root cells, the HM ions are subsequently loaded onto the xylem 

elements and transported to the shoots in the form of complexes along with various metal ion 

chelators. HMAs (Heavy metal associated) act as internal transporters for loading Cd and Zn 

metals into the xylem elements from the adjoining regions. In Arabidopsis, AtHMA3 

functions as Zn/Cd transporter and has been shown to be involved in maintaining Cd and Zn 

homeostasis and detoxification of various other heavy metals via sequestration into the 
vacuole as plants employ various strategies to alleviate the harmful effects of heavy metal ion 

mediated cytotoxicity. 

 

 

5. Defense Mechanisms adopted by Plants against HM Stress 

Plants have acquired an advanced and interrelated mechanism of defense strategies to evade 

stress or tolerate HM intoxication. Physical barriers such as thick cuticle, biologically active 

tissues like trichomes, cell walls and mycorrhizal symbiosis are the first line of defense in 

plants which reduce the uptake of metals when stimulated with toxicity of HM and restricts 

metals from entering the cell by cellular and root exudates. Many plants are involved in 

sequestering the ions in compartments avoiding their exposure to sensitive components of the 

cells. Some plants adopt Antioxidant defence mechanisms involving the activation of 

antioxidant enzymes, such as superoxide dismutase (SOD), catalase, (CAT), ascorbate 

peroxidase (APX) and glutathione reductase (GR) for the direct inactivation of the reactive 

radicals. The other mechanism includes the accumulation of non-enzymatic antioxidant 

compounds like phenylpropanoids (flavonoids, tannins, and lignin) carotenoids, ascorbate 
(AsA), glutathione (GSH), alkaloids and proline for the detoxification of heavy metal induced 
ROS and subsequent removal of free radicals by scavenging to neutralize the heavy metal 

mediated toxicity. 

Grafting is an effective way to mitigate the detrimental effects of abiotic stresses. Cucumber 

grafted on to the commercial rootstock Shintoza” (C. maxima Dutch X C. moschata Dutch.) 

mitigated the adverse effects of excessive Cu supply on plant biomass and fruit yield. Boron 

toxicity can also be mitigated by grafting onto suitable rootstocks, as indicated by an 

experiment with melon (C.melo L.) plants, which were exposed to five different β 
concentrations ranging from 0.1 to 10mgL1 in the irrigation water. The non-grafted melon 

plants were more sensitive to excess boron supply than the grafted ones  (C. maxima Dutch. 

X C. moschata Dutch.“ TZ-148”) in terms of fruit yield and dry weight accumulation in 

shoots and roots. 

In vitro studies in Vicia faba have shown enhanced activities of SOD and CAT in both roots 

and leaves following arsenate mediated oxidative stress Oxidative damage and differential 

antioxidant responses have been observed in spinach (Spinacea oleracea) following exposure 

to various heavy metal ions. 

Recent researches have indicated that some rootstocks of fruit vegetables may restrict the 

uptake of heavy metals .Cd concentrations in eggplant leaves, stems and fruit by grafting onto 

Solanum torvum was reduced. Leaf and stem Cd concentrations were reduced by 67 to 73%, 

in comparison to self-grafting or grafting onto Solanum integrifolium, in both Cd-polluted 

and unpolluted soils. The Cd concentration in xylem sap collected from stems of ungrafted 
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Solanum torvum was 22% of that in stems of ungrafted Solanum melongena, indicating an 

appreciable restriction of the Cd translocation from root to shoot in the former.  However, the 

concentrations of Cd in the roots of S. melongena and S. torvum were similar when the 

ungrafted plants were exposed to identical external Cd levels. 

Biochemical and molecular approaches in onion and tomato have indicated role of ethylene 

in the accumulation of H2O2 in response to Cd treatment. In all such cases, heavy metal stress 

mediated ethylene production appears to provide cellular protection through the activation of 

other phytohormone synthesis like auxins and H2O2 mediated stimulation of antioxidant 

production for improved tolerance.  

6. Conclusion 

Heavy metal stress mediated effects on plant growth and crop productivity has become  a 

principle concern in the last couple of decades. Besides, the pressure of increasing population 

and the negative impact of environmental stress on plant health is a constraint on Global food 

crop production. Plants respond to abiotic factors via myriad of adaptive mechanisms like 

rapid change in expression of the stress responsive genes at the transcriptional level which 

encode a range of different metal and organic compound transporters and enzyme pathways 

for the synthesis of metal detoxifying ligands. Apart from the transcriptional regulation, 

accumulating level of evidences have also revealed key role of chromatin structure alterations 

in the regulation of abiotic stress responsive genes. Dynamic epigenetic changes frequently 

occuring in DNA and histone proteins and the epigenetic memory have become a salient part 

of research for improvement of complex abiotic stress tolerance in plants. Genetic 

engineering approaches relies on the modulation of expression of stress responsive genes 

which encode proteins involved in stress signalling or response and synthesis of metabolites 

to confer heavy metal stress tolerance. Development of crop plants, tolerant to environmental 

stresses, is considered a promising approach, which may persuade the growing food demands 

of the developing and under-developed countries. 

7. Future Prospects 

 Studies offer the promise of new data to provide better temporal and spatial resolution of the 

stress response and recognition of damaged or unfolded proteins and the selectivity of metal 

induced oxidative modifications of proteins still there is much to discover about these 

tolerance mechanisms, particularly with regard to how these processes are regulated and 

coordinated. The translation of the knowledge gained from different researches into the 

generation of crops that can provide increased yields on metal-intoxicated soils while 

minimizing metal entry into the food chain and allow generation of high biomass plants to 

remediate HM contaminated processes via green technologies such as phyto-remediation. 

Augmentation of the knowledge of appropriate rootstocks will improve the adaptability of 

fruit vegetable crops to salinity, alkalinity, heavy metals, and excessive amount of trace 

elements. Finally, researchers, extension specialists, and seed companies need to work 

together to integrate this modernized technology as an effective tool for producing high-

quality vegetables under adverse soil chemical conditions. 
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Abstract 

 The plant genetic engineering is a competent tool for crop improvement, which is 

being well-established since few decades. However, like any other technology, this too 

suffers from flaws in the existing methodologies. The rigid multilayered plant cell wall offers 

a challenge to these techniques for biomolecule delivery, thus complicating the plant 

biotransformation. The nanotechnology, which is advanced stage of research in the domains 

of electricals, medicine and pharmaceutical sciences, has started to advent the plant 

biotechnology through which a shift in GM scenario can be potentially made. 

Key words: Nanoparticles, delivery vehicles, GM crops, RNAi technology, vegetable crops. 

Introduction 

 In the epoch of modern Horticulture, the plant genetic engineering is the epicenter of 

the sustainable environment strategically addressing the ever-expanding food demand of the 

ever-raising human population, against the ever-challenging adverse global climate. The 

genetic engineering of crops emerged as an advanced alternative approach against the 

conventional breeding methods. However, any technology should be timely updated to 

mailto:jyotsnajbd@gmail.com


1073 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 

2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

sustain its viability for a long period and apparently genetic engineering is such a competent 

approach to be fostered.  

The history of genetic engineering holds successful records of transgenic crop/cultivar 

development. However, the outgrowth of this science is still in a slow pace owing to the 

drawbacks in the conventional plant biostransformation techniques viz., limited host range, 

below par transformation efficiencies and cellular toxicity. Nanotechnology in plant 

biotechnology is a potential candidate to bring a paradigm shift in plant genetic modification. 

We delineate the lacuna in current-day’s plant biotransformation and hint the strategy to leap 

the gap between the existing methods and future prospects with suitable studies in vegetable 

crops, through this paper. 

Nanoparticles as alternative delivery agents  

The workflow of plant genetic engineering initiates with the delivery of DNA/RNA to 

the plant system, consequently the successful transformation and regeneration of the GM 

progeny. The challenging task is the selection of a biomolecule delivery vehicle, which need 

to deliver the payload passing through the rigid multi-layered cell wall of plant cells. In 

general, Agrobacterium-mediated and biolistic delivery method of biotransformation are 

being the commonest practices, yet suffer from numerous drawbacks. The Agrobacterium-

mediated biotransformation, being tractable to only a limited range of plant species, can only 

target the nuclear genome which results in random DNA integration, ultimately leading to 

temporal control over the transgene expression. Similarly, the biolistic gene gun method has 

its own demerit that it involves physical disruption of plant cell wall and membranes, thereby 

causing tissue damage as well as multiple transgene insertion into random portions of the 
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plant genome. The fine controlled delivery and release of biomolecule is in light of the need, 

for which the above techniques have not proved themselves good.  

This is the high time where nanotechnology can be wisely made use to counterbalance 

the flaws in the existing methodologies. Nanomaterial can be said as particles having more 

than a dimension with the size scale of 1-100 nm. The plant cell exclude materials whose size 

is more than 500 nm size (Cunningham et al., 2018). Hence, nanoparticles are the perfect 

carriers and delivery vehicles for fine controlled site specific release of DNA/RNA/ proteins 

(Landry and Mitter, 2019). 

Besides site specific delivery, there is also an issue with the viral vectors of 

biomolecules. DNA/RNA delivery is frequently carried out with the help of viruses viz., 

retroviruses, lentiviruses, herpesviruses, adenoviruses. The viral vectors were once found 

attractive due to the high transfection rate, ability to integrate the transgene into host genome. 

However, the fact that they activate host’s immune system and consequently reducing the 

effectiveness of gene delivery makes it less interesting. Subsequently, the nanoparticles as 

non-viral vectors of DNA/RNA carriage have attracted the researchers at frontline. The 

nanoparticle-based non-viral vectors offer huge benefits over the viral vectors such as 

decreased immune response, flexibility in design, easy targeting of specific sites, lower 

cytotoxicity and capacity for larger payloads of biomolecules. To name a few, inorganic 

metal and metalloid nanoparticles, carbon nanotubes, liposomes, protein and peptide-based 

nanoparticles, as well as nanoscale polymeric materials are promising biomolecule delivery 

systems (Riley, 2017). 

Nanoparticles for transgenic tidings 
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 The genetic engineering is a tool in hand to overcome the limitations in the traditional 

breeding. Genetically modified crops are directing crop cultivation away from the 

agrochemicals by means of high yielding, resistant to abiotic and biotic stress and overall 

quality improved transgenic crops/cultivars. Despite the success stories of GM cotton, corn, 

soybean, canola and sorghum, the research and development of a transgene crop/cultivar is 

laborious and largely subject to GM regulatory purview. The conventional plant 

transformation methods are blight with utilization of excessive energy and chemicals 

inflicting damage to DNA and cells. An illustration of nanoparticle delivering biomolecule 

into the plant nucleus is given in Fig. 1. 

 The nanoparticle based biotransformation with liposomes, polymeric and inorganic 

nanoparticles (NPs), carbon nanotubes (CNTs), and quantum dots (QDs (Cunningham et al. 

2018) results in following benefits (Nair et al. 2010). 

a) Faster gene transfer than Agrobacterium-based process,  

b) DNA encapsulated in protective layers therefore resistant to damage/inactivation,  

c) Gene mutation due to energy-induced DNA damage (typically in physical methods) is 

greatly reduced,  

d) Greater control over transformation process, and  

e) Amalgamation of nano- and physical methods is possible leading to effective and 

improved gene transfer 

These benefits stand to the unique properties of nanoparticles (Sokolova and Epple 2008). 

a. their biological membranes trespassing ability,  

b. ability to carry, shield and release various payloads, and  

c. attain specific targeting by facile surface modification 



1076 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 

2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

Though GMO in food crops is being a heated debate, consideration are being given to 

these transgenic crops/cultivars having the global demand in mind. US GMO pipeline is 

product-based but sensitive to plant pests, such that Agrobacterium automatically triggers 

regulation, while other methods of gene delivery are often deregulated if the product is non-

transgenic (Jones, 2015). In the like manner, European Union GMO regulation is process-

based and affects any organism whose genome has been modified other than by mating or 

natural recombination (Parliament, E.U., 2001), but includes exceptions for certain types of 

mutagenesis that will likely exempt modern gene editing (Bobek, 2018). The conglomeration 

of nanotechnology with plant biotechnology had already initiated the changes in the contours 

of the GMO scenario, by leveraging nano-carriers application. 

The attempt made by Abdel-Razik and others (2017) is a successful application of 

chitosan nanoparticles in transforming potato plants for imparting resistance to fungal 

diseases. In this study, the thionin genes from A. thalianai were isolated and inserted into 

chitosan nanoparticles which are then used for transforming the potato plants. Positively, the 

transformation was confirmed and resistant lines were identified and advanced to further 

study. 

Nanoparticles for improving RNAi technology 

 The RNAi is a well-established competent mechanism of pest and disease resistance 

in plants that is limited to only few transgenic crops due to the limitations in regulation and 

acceptance of the GM crops. The principle of this technology is that the topical application of 

double-stranded DNAs (dsDNA) as the key trigger molecule of RNAi, as direct control 

agents or resistance-factor repressor or developmental disruptors and is gaining momentum 

nowadays. However, a short viability is the major bottleneck of this technology, as the naked 
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dsRNA sprayed to the plant is short-lived. Nano-carriers are potential translation tools that 

are capable to prolong the commercial viability of topical RNAi application (Landry and 

Mitter, 2019).  

 Oscoy and other (2013) successfully formulated the nono-composite containing the 

nano-silver, dsDNA and graphene oxide that performed effectively against the bacterial 

pathogen of tomato bacterial spot, Xanthomonas perforans. The composite exhibited 

excellent antibacterial property in culture with significant benefits of improved stability, 

stronger absorption properties and zero phytotoxicity. 

Conclusion and Future Outlooks 

 The genetic improvement of crops involves cellular level diversion of genes to a 

desired location for which sophisticated strategies are essential. The engineered nanoparticles 

have gained an immense interest due to their unique properties that can be extended to plant 

biotransformation through carrying and delivering sensitive cargo (DNA, RNA and proteins) 

to specific cells causing no damage to either the cargo or the host cells. Over the areas 

concerned about the pathogen-resistance, nanobiotechnology can serve as an excellent tool to 

controlled dsDNA delivery in RNAi technology. After all, coupling nanotechnology with 

plant biotechnology is sure to shift the regulatory purview and public acceptance of the GM 

crops. The application of nanobiotechnology in research sector of vegetable crops is still in 

infancy and further research in this direction will give a long way to research towards 

advanced genetic improvement of vegetable crops. 
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Fig. 1. Illustration of nanoparticle delivering biomolecule to the nucleus of the plant cell 
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Abstract 

An experiment was conducted during winter (rabi) season of 2014–15 and 2015–16 at 
Ludhiana, Punjab to evaluate the effect of GreenSeeker based nitrogen scheduling using on 
productivity, quality and nitrogen-use efficiency (NUE) of wheat (Triticum aestivum L.). The 
experiment was laid in complete randomized block design with eight treatments, viz. 
(T1)control, (T2) 3 equal splits of recommended N application (150 kg /ha), (T3-T5)3 
treatments with 3 splits of fertilizer application up to 2nd irrigation using optical sensor 
GreenSeeker (GS) : 60 kg N/ha + GS2nd irri (30 :30 : 61/51 kg/ha), 84 kg N/ha + GS2nd irri (42 : 
42 : 53/46 kg/ha), 120 kg N/ha + GS2nd irri (60 : 60 : 44/41 kg/ha) and (T6-T8) 3 treatments 
with four splits i.e. fertilizer application upto 3rd irrigation using GreenSeeker : 60 kg N/ha + 
GS3rd irri (20 : 20 : 20 : 14/20 kg/ha), 84 kg N/ha + GS3rd irri (28 : 28 : 28 : 6/20 kg/ha), 120 kg 
N/ha + GS3rd irri (40 : 40 : 40 : 6/13 kg/ha).  Treatment T8(120 kg N/ha + GS based N 
application at 3rd irrigation) had resulted in statistically similar but higher grain yield (58.6 
q/ha) of wheat as attained in blanket recommendation (57.2 q/ha) . In terms of grain quality, 
Treatment T8 also resulted in higher protein content (11.3%) and higher SDS sedimentation 
(53.1cc). Nitrogen saving of 17–24 kg/ha in T8 accentuated efficiency of GreenSeeker to use 
nitrogen, also higher economic nitrogen use efficiency (1.92kg grain/INR invested in N) with 
T8 showed significant yield improvement with reduced investment on N per unit of 
production in comparison to blanket recommendation(T2) under irrigated conditions in 
Punjab. 

Keywords: Wheat, GreenSeeker, protein content, SDS Sedimentation, economic nitrogen use 

efficiency  

Wheat is cultivated in about 30 million hectares to produce 99.70 million tonnes an average 

productivity of 33.7 q/ha in India (Sendhil et al 2019). The nutrient recommendations under 

Indian conditions are generally blanket applications which don’t take into account the 

variability in soil fertility (Majumdar et al 2013). This practice has led to yield stagnation and 

lower nitrogen use efficiency. Farmers use about 10.5 to 24.5% higher nitrogen (N) dose in 

rice-wheat cropping system (Singh et al., 2012). This higher N use in agriculture not only 

increases the cultivation cost but is also increasing the leaching polluting the soil (Guarda et 

al., 2004).  Thus, nutrient management through site-specific approaches is required to 

enhance wheat production without deteriorating the environment. Novel approach of  remote 
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sensing in N management could play important role by utilizing spectral properties of leaves 

via Normalized difference vegetation index (NDVI) as a tool to ensure optimum supply of 

crop N. GreenSeeker a hand held optical sensor can measure the NDVI easily in the field.  In 

light of above, the experiment was conducted to study the effect of nitrogen scheduling using 

GreenSeeker on productivity, quality and nitrogen-use efficiency (NUE) of wheat (Triticum 

aestivum L.) 

MATERIALS AND METHODS 

A field experiment was conducted during rabi season of 2014-15 and 2015-16 at Punjab 

Agricultural University, Ludhiana . The soil of the experimental site was loamy sand having 

electrical conductivity 0.13 dS/m, pH 7.9, low in organic carbon (0.29%) and available 

nitrogen (188.2 kg/ ha) whereas medium in available phosphorous (23.5 kg/ha) and 

potassium (224.0 kg/ h). The experiment was laid in complete randomized block design with 

eight treatments, viz. (T1) control, (T2) 3 equal splits of recommended N application (150 kg 

/ha), (T3-T5)3 treatments with 3 splits of fertilizer application up to 2nd irrigation using 

optical sensor GreenSeeker (GS) : 60 kg N/ha + GS2nd irri (30 :30 : 61/51 kg/ha), 84 kg N/ha + 

GS2nd irri (42 : 42 : 53/46 kg/ha), 120 kg N/ha + GS2nd irri (60 : 60 : 44/41 kg/ha) and (T6-T8) 3 

treatments with four splits i.e. fertilizer application upto 3rd irrigation using GreenSeeker : 60 

kg N/ha + GS3rd irri (20 : 20 : 20 : 14/20 kg/ha), 84 kg N/ha + GS3rd irri (28 : 28 : 28 : 6/20 

kg/ha), 120 kg N/ha + GS3rd irri (40 : 40 : 40 : 6/13 kg/ha). N was applied as per treatments in 

three or four splits as per treatment (Table 1), 60 kg P2O5 was applied at the time of sowing. 

The algorithm developed by Singh et al. (2011) was used for calculating the amount of 

fertilizer required using GreenSeeker at 2nd or 3rd irrigation. Wheat variety WH 1105 was 

sown using 100 kg/ha seed using in rows 20 cm apart and 5 irrigations were given to crop 

during both years. For estimating the quality of wheat, protein content was estimated using 

“Infratech 1241 (FOSS)”, SDS Sedimentation value was determined according to the 

procedure given by Axford et al (1979). Grain hardness was tested using Ogawa Seiki OSK 

grain hardness tester and Gluten content was determined using Glutomatic. Nitrogen use 

efficiency indices were computed using following formulas (Fageria, 1992). Economic 

nitrogen use efficiency (ENUE) is the grain yield obtained per unit amount of investment on 

nitrogen (N). It is expressed in kg grain per INR invested in N.  

Economic nutrient use-efficiency = GYN/INRN  
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where, GYN = Grain yield with given nitrogen (kg/ha), INRN = Amount invested in the 

nitrogen (INR/ha). 

Statistical analyses of the data were carried out using PROC GLM in SAS 9.4 software. 

Multiple comparisons were made using ADJUST= TUKEY at p <0.05 to determine 

significant effects.  

Results and Discussion  

 Treatment T5 (N120 + GS2nd irri(44/41)) recorded highest grain yield which was 

statistically similar to other treatments in which fertilizer application was done at 2nd 

irrigation using GreenSeeker, blanket application with N150 and  N120 + GS3rd irri(6/13) and all  

treatments were statistically superior over control(Table 2). Extended splits upto 3rd irrigation 

with application of less than optimum N resulted in significant yield reduction in comparison 

where optimum N is applied in previous stages. On perusal of data pertaining to comparison 

of fertilizer scheduling upto 2nd or 3rd irrigation, it revealed that of all three treatments in 

which fertilizer application had been extended to 3rd irrigation only   N120 + GS3rd irri(6/13) had 

yield statistically similar to high yielding treatment  N120 + GS2nd irri(44/41) with N saving of 

38/28 during both years of study. The results are in line with Kharub and Chander, (2010). 

Straw yield was significantly higher in treatment N120 + GS2nd irri (44/41) which remained 

statistically similar to all other treatments except control. The possible reason for higher 

biomass accumulation in these treatments could be sufficient nitrogen available required for 

its proper growth. Nitrogen use efficiencies (NUEs) had decreased with increasing fertilizer 

doses, treatment T6, with minimum N application recorded significantly higher NUEs. 

Economic nitrogen use efficiency (ENUE) is the grain produced per unit of INR invested in 

fertilizer application and treatment T6 recorded significantly higher ENUE with T7 and T8 

statistically similar to it.  In case of grain quality, all treatments with optimum N application 

except T6(N60 + GS3rd irri (14/20) ) and control (Table 3) recorded statistically similar grain 

quality. Better grain quality with site specific N management is in confirmation with the 

findings of Mohanty et al (2016). 

Conclusion 

Treatment T8(120 kg N/ha + GS based N application at 3rd irrigation) had statistically 

similar but higher grain yield (58.6 q/ha) of wheat in comparison to blanket recommendation 

T2 (N150) (57.2 q/ha). In terms of grain quality, Treatment T8 also resulted in higher protein 
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content (11.3%) and higher SDS sedimentation (53.1cc). Nitrogen saving of 17–24 kg/ha in 

T8 accentuated efficiency of GreenSeeker to use nitrogen, also higher economic nitrogen use 

efficiency (1.92kg grain/INR invested in N) with T8 showed significant yield improvement 

with reduced investment on N per unit of production in comparison to blanket 

recommendation(T2) under irrigated conditions in Punjab. 
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Table 1:Treatment details and amount of N applied 

 Treatment 

Basal 1st irri 

2nd irri 

(Ist year\2nd 

year) 

3rd Irri 

(Ist year\2nd 

year) 

Total 

(Ist year\2nd 

year) 

T1 
Control (No 

nitrogen) 
0 0 0\0 0\0 0\0 

T2 N150 50 50 50\50 0\0 150\150 

T3 N60 + GS2nd irri 30 30 61\51 0\0 121\111 

T4 N84 + GS2nd irri 42 42 53\46 0\0 137\130 

T5 N120+ GS2nd irri 60 60 44\41 0\0 164\161 

T6 N60 + GS3rd irri 20 20 20\20 14\20 74\80 

T7 N84+ GS3rd irri 28 28 28\28 6\20 90\104 

T8 N120+ GS3rd irri 40 40 40\40 6\13 126\133 

Treatment means with the same letter are not significantly different. 
 

 

Table 2:Effect of N scheduling on productivity and NUE in wheat 

  

N 

applied 

Grain 

yield 

(q/ha) 

Straw 

yield 

(q/ha) 

Economic 

Nitrogen 

use 

efficiency 

Partial 

factor 

productivity 

Physiological 

N use 

efficiency 

T1 Control (No 

nitrogen) 
0\0 28.8e 53.6b - - - 

T2 N150 150\150 57.2abc 72.5a 1.58b 38.1d 63.3a 

T3 N60 + GS2nd irri 121\111 52.9dbc 67.9a 1.73b 45.6c 66.3a 

T4 N84 + GS2nd irri 137\130 56.4abc 73.7a 1.72b 42.2dc 68.2a 

T5 N120+ GS2nd irri 164\161 59.7a 73.9a 1.59b 36.7d 62.5a 

T6 N60 + GS3rd irri 74\80 49.8d 66.7ab 2.27a 64.8a 71.2a 
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T7 N84+ GS3rd irri 90\104 52.1dc 67.9a 2.00ab 54b 67.4a 

T8 N120+ GS3rd irri 126\133 58.6ab 72.4a 1.92ab 45.3c 64.1a 

Treatment means with the same letter are not significantly different. 
 
 

Table 3: Effect of N scheduling on grain quality in wheat 

  
Protein 

content 

Hectoliter 

weight 

Grain 

hardness 

SDS 

Sedimentation 

Grain 

Appearance 

Score 

Gluten 

Index 

T1 Control (No 

nitrogen) 
9.5c 75.7a 10.1a 50.3d 5.4a 70.7c 

T2 N150 11.2a 76.6a 10.7a 52.4abcd 5.6a 76.9abc 

T3 N60 + GS2nd irri 10.8ab 76.1a 11.0a 50.9bcd 5.4a 81.8ab 

T4 N84 + GS2nd irri 10.9ab 75.9a 10.6a 52.5abc 5.5a 80.4ab 

T5 N120+ GS2nd irri 11.2a 77.1a 10.9a 53.0ab 5.5a 83.7a 

T6 N60 + GS3rd irri 10.4b 76.3a 10.8a 50.8cd 5.5a 72.8bc 

T7 N84+ GS3rd irri 11.0ab 76.3a 11.1a 51.3abcd 5.6a 76.8abc 

T8 N120+ GS3rd irri 11.3a 76.4a 11.3a 53.1a 5.5a 73.6bc 

Treatment means with the same letter are not significantly different. 
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Recent trend in the production of key pesticides in India 
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Abstract 

Agriculture in developing countries suffers most because of high incidence of various pests. In India, 

estimated annual production losses due to pests are as high as US$ 42.66 million (Sushil, 2016). Hence, 

synthetic pesticides are the commonly used approach for crop protection. Pesticides mainly constitutes of 

Insecticides, fungicides, herbicides, rodenticides etc., In the year 2014-15, pesticide consumption was 

0.29 kg/ha (GCA), which is roughly 50 per cent higher than that was used in 2009-10. However, the share 

of insecticides came down from more than 70 per cent in 2003-04 to 39 per cent in 2016-17. The per 

hectare consumption of pesticide in India (0.27 kg/ha) is much lower as compared to China (13.06 kg/ha), 

Japan (11.85 kg/ha), Brazil (4.57 kg/ha) and other Latin American countries (FAOSTAT, 2017).  

The data of the technical grade of pesticides produced in India between 2014-15 to 2018-19 was analysed 

to study their trend in the recent years. Among the 290 pesticides produced in India between 2014-15 to 

2018-19, Mancozeb, 2-4-D, Acephate, Profenofos, Cypermethrin and DDVP had the major share. The 

Compound annual growth rate (CAGR) from 2014-15 to 2018-19 of Mancozeb, 2-4-D and Acephate 

were 3.08, 20.17 and 2.24 percent respectively, but the CAGR of many pesticides between 2014-15 and 

2018-19 showed a negative trend. Cotton, paddy, vegetables and fruits are grown in 32 percent of the total 

cultivated area in India and accounts for over 80 percent of the pesticide consumption in the country. 

Although India produces about 16 percent of the world’s food, it uses just 2 percent of the world’s 

pesticides, one of the lowest per hectare consumption rates in the world. The study indicates that the 

convectional pesticide production in India has declined considerably with the introduction of new 

molecules and formulations, which are comparatively safer. The data also opens a window of opportunity 

for promotion of bio-pesticides in India. 

Introduction 

Chemical control of pests is a common practice in agriculture. There are more than a 1000 pesticides of 

both chemical and biological nature used around the world to minimize crop losses. Agriculture in 

developing countries suffers most because of high incidence of various pests. In India, estimated annual 

production losses due to pests are as high as US$ 42.66 million (Sushil, 2016). 

Pesticides mainly constitutes of Insecticides, fungicides, herbicides, rodenticides etc are commonly used 

for pest control in agriculture. However, insecticides constitutes the highest share in total pesticide use in 

India. Both total as well as per hectare consumption of pesticides in India show significant increase after 

the year 2009-10 (Ministry of Chemicals and Fertilizers). In the year 2014-15, pesticide consumption was 

0.29 kg/ha (GCA), which is roughly 50 per cent higher than the use in 2009-10. However, the share of 

insecticides has come down from more than 70 per cent in 2003-04 to 39 per cent in 2016-17.The recent 

increase in pesticide use is because of higher use of herbicides as cost of manual weed control has risen 

mailto:naveen19.king@gmail.com
mailto:shailjagoswami12@gmail.com
mailto:sharmapyl299@gmail.com
mailto:amanjainshubham@gmail.com
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due to increase in agricultural wages (FICCI, 2015). However, per hectare use of pesticide in India is 

much lower as compared to other countries like China (13.06 kg/ha), Japan (11.85 kg/ha), Brazil (4.57 

kg/ha) and other Latin American countries (FAOSTAT, 2017). Pesticide consumption is the highest in 

Maharashtra, followed by Uttar Pradesh, Punjab and Haryana (Ministry of Chemicals and Fertilizers). 

During the last decade, the total consumption increased in Maharashtra and Uttar Pradesh, while it 

slightly declined in Punjab and Haryana. States like West Bengal, Gujarat and Karnataka have seen a 

steep decline in the total consumption. On the other hand, Chhattisgarh and Kerala showed a steep 

increase in total pesticide consumption. Per hectare consumption of pesticides was the highest in Punjab 

(0.74 kg), followed by Haryana (0.62 kg) and Maharashtra (0.57 kg) during the year 2016-17, while the 

consumption levels were lower in Bihar, Rajasthan, Karnataka and Madhya Pradesh. 

The shares of fungicides, herbicides and rodenticides are growing over the period. The growth in the use 

of fungicides is high mainly because of their application in fruit and vegetable crops. Major pesticides 

produced in India are Mancozeb, 2-4-D, Acephate, Profenofos, Cypermethrin and DDVP. 

                               

 

In view of the above, it is quite interesting to explore the trend and production pattern of technical grade 

of pesticides in India. The trend may reflect the domestic consumption of pesticides and those for export. 

The data may also given us a picture  of the performance of the pesticide sub-sector within the agro-

chemical sector in the country. The data on the production of pesticides in India from 2014-15 to 2018-19 

was used for the present analysis.  

Growth rate in the production of Technical grade of six most important pesticides in India from 

2014-15 to 2018-19 : 

Six most important pesticides (in production) produced in India are Mancozeb, 2-4-D, Acephate, 

Profenofos, Cypermethrin and DDVP. 

Among the fungicides, Mancozeb was produced in a larger quantity during 2014-15 of 61400 M.T, which 

moved in an increasing trend to touch the peak of78480 M.T during 2016-17.But started declining and it 

reached 69331 M.T during the period of 2018-19 with 9,149 M.T reduction . The annual growth rate (%) 
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of Mancozeb during the study period was 8.11 %, 18.22%, -10.49%, and -1.30% respectively during 

2015-16, 16-17, 17-18 and 18-19. However, the Compound annual growth rate (CAGR) from 2014-15 to 

2018-19 was 3.08%. 

Among the herbicides,2,4-D was produced in a larger quantity during 2014-15 of 11620 M.T, which 

followed an  increasing trend in the succeeding years to reach a peak production of 25830 M.T in 2017-

18.But the production decreased by 6.57 % in 2018-19 and reached 24236 M.T. The annual growth rate 

(%) of 2.4-D during the study period was 58.82%, 26.56% ,10.58% and -6.17% respectively during 2015-

16, 16-17, 17-18 and 18-19. However, the Compound annual growth rate (CAGR) from 2014-15 to 2018-

19 was 20.17%. 

Among the insecticides, Acephate was produced in  larger quantity of 17970 M.T in 2014-15 but decline 

in the following two years to touch16265 M.T in 2016-17.The production again increased  between the 

period of 2017-19 by 17.15 %, reaching to 19633 M.T. Profenofos was the second highly produced 

insecticide with the production of 7580 M.T. Its production fluctuated in the succeeding years reaching 

12452 M.T in 2018-19 with 39.16 % increased production. Profenofos was followed by Cypermethrin 

and DDVP in production. Cypermethrin reached 10952 M.T during 2018-19 with increased production of 

2,362 M.T compared to 2014-15 period of 8590 M.T.DDVP production increased 27.10 % drastically 

from 6660 M.T in 2014-15 to 9136 M.T in 2018-19. 

 

            Growth rate (%) in production of major pesticides (figures in 000’mt) 

Pesticides  2015-2016 2016-2017 2017-2018 2018-2019 CAGR  

   (%) 

Insecticide  

Acephate 

 

16.58 

 

16.27 

 

18.27 

 

19.63 

 

2.24 

Fungicide  

Mancozeb  

 

66.38 

 

78.48 

 

70.25 

 

69.33 

 

3.08 

Weedicide  

2,4-D 

 

18.45 

 

23.36 

 

25.83 

 

24.24 

 

20.17 

 

 

Possible reasons for decline in the production of pesticides. 
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Due to the improper use of pesticides without proper waiting period, after spraying till harvest by farmers 

leads to increased residue in the food products used for consumption, resistance development in insects, 

pest resurgence, secondary pest outbreak and biological magnification in the food chain. Insecticides 

results in poor yields of fruits &seeds as pollinators are adversely affected. Pesticidal pollution leads to 

several diseases such as cancer, encephalitis , filariasis etc., in human being and also affect the domestic 

animals. It distrub the normal biological activity beneficial microorganisms in the soil.Pesticides destory 

the beneficial natural enemies present the agricultural ecosystem. 

Permitted minimum tolerance limit  for Dicofol, Ethion and Imidiachloprid ranges from 0.5-1.0, 1.0 and 

0.2-2.0 (mg/kg) respectively. Because of improper waiting period, MRL gets increased which leads to 

reduced usage and decline in production. These pesticides in future may be banned.  

The use of Triazophos and Phosphomidon shall be completely banned with effect from 31st December 

,2020 because of toxic effect to aquatic ecosystem and honeybees (CIB). Hence, production of these 

pesticides gets declined.  

 

           Annual decline (%) in production of pesticides (figures in 000’mt) 

Pesticides 2015-2016 2016-2017 2017-2018 2018-2019 CAGR 

Insecticide  

Dicofol 

 

0.09 

 

0.09 

 

0.08 

 

0.05 

 

-16.51 

Ethion 1.72 2.11 2.38 1.32 -4.79 

Imidachloroprid 0.20 0.18 0.34 0.10 -34.99 
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Phosphamidon 0.13 0.09 0.11 0.00 -100.0 

Quinolphos 0.84 1.29 1.18 0.89 -17.18 

Triazophos 1.72 2.37 1.54 0.89 -2.98 

Trichlopyr acid 0.30 0.28 0.15 0.13 -10.06 

Fungicides  

Carbendazim 

 

0.24 

 

0.13 

 

0.03 

 

0.02 

 

-50.68 

Hexaconazole 0.62 0.46 0.59 0.50 -4.13 

Weedicides 

Butachlor 

 

0.00 

 

0.00 

 

0.00 

 

0.00 

 

0.00 

Isoproturon 1.95 0.13 0.00 0.00 -100.0 

 

Weedicide production in 2014-15 and 2018-19 

2,4-D referred to as 2,4-Dichlorophenoxy acetic acid (C8H6Cl2O3) is a systemic hormone herbicide which 

is used to kill most of broad leaf weeds. The real breakthrough in the pesticide industry came after the 

invention of 2,4-D , the first widely used synthetic herbicide in 1940 It account for approximately 90-95 

% (National pesticide information centre, USA) of the total global use, as it is easily compatible with 

other pesticide groups. Over 1500 herbicides products contain 2,4-D as an active ingredient. India is one 

of the leading producer of 2,4-D since 1994.It was produced highest in the country between2014-15 and 

2018-19. India produced about 24236 M.T at the end of 2019. 

 

Fungicide production in 2017-18 

Manozeb is the highest Fungicide during 2017-18. Mancozeb, a complex compound of zinc with 

manganese ethylene bis dithio carbamate. It is sold mainly under the trade name Dithane M-45, a WDP 

formulation containing 75 % (m/m) a.i., used for control of several fungus and bacterial diseases of plants 

such as potato / tomato blight, black spot of roses, cereal rusts etc. Mancozeb is manufactured in the 

country with an imported technology. Production of Mancozeb using imported technology started in 

1994-95 was 4128 MT as against a total installed capacity of 4000 MT. It reached nearly 70245 M.T 

during the period of 2017-18.Because of its high residual toxicity  , Mancozeb may be banned in nearing 

future. 

Conclusion 

Cotton, paddy, vegetables and fruits are grown in 32% of the cultivated area and account for over 80% of 

the pesticide consumption in the country. While cotton is planted on about 4.5-5.0% of the total cultivable 

area (on about 7.5 million ha). It accounts for about 45% of 68 pesticide consumption in India, followed 
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by rice (23%), jowar (9%), vegetables (7%), wheat (6%) and pulses (4%) (Annual report 2009, 

Department Of Chemicals and Petrochemicals). 

Agriculture has had to face the destructive activities of numerous pests like fungi, weeds and insects from 

time immemorial, leading to radical decrease in yields. With the advent of chemical pesticides, this crisis 

was resolved to a great extent. Although India produces about 16% of the world’s food, it uses just 2% of 

the world’s pesticides, one of the lowest per-hectare consumption rates in the world. 
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ABSTRACT 

India with varied climatic and soil is natural home of spices. Spices may be defined as one of the very 

strongly flavored or aromatic substances of vegetable origin obtained from tropical or other plants. 

Among all the minor spices grown, fennel  (Foeniculum vulgare P. Miller) locally known as "Variyali" is 

one of the important  spices crop. The share of Banaskantha district in spice production is 12.24 per cent 

and in fennel production is 8.38 per cent in Gujarat. Thus, Banaskantha district was selected purposively. 

Two tribal dominating talukas viz; Amirgadh and Danta were selected purposively. Ten villages were 

selected randomly from each taluka having area covered under fennel cultivation. Thus, total twenty 

villages were selected. From each selected village, six respondents were selected randomly making a 

sample of 120 respondents. Ex-post facto research design was followed for carrying out the study. The 

independent variables studied viz., education and economic motivation had negative and significant 

correlation with overall technological gap of tribal fennel growers, whereas, variable viz., age of the 

tribal fennel growers had positive and significant correlation with overall technological gap. The two 

variables viz., social participation and size of family had positive and non-significant correlation with 

overall technological gap of fennel growers. Two variables viz., size of land holding and extension 

participation had negative and non-significant relationship with the overall technological gap in fennel 

production technology. The variable exhibited negative and highly significant correlation with overall 

technological gap of fennel growers, were: annual income, source of information and scientific 

orientation. 

 
Keywords:  significant, tribal fennel growers 

INTRODUCTION 

 A spice is substance of plant origin, primarily from various parts of the plant such as 

dried seed, fruit, root and bark which  is used in very small quantities as a food additive for 

flavor, color and as a preservative. Many spices are also used for purposes of medicine and 

religious rituals in Asia and in cosmetics, perfumery and liquorices in other parts of the world.  

mailto:pbc8112@gmail.com


1098 

National Webinar Souvenier/Proceeding                  ISBN No. 978-81-926009-9-4 

National Webinar on “Approaches towards Development of Rural and Agriculture Sector in the present scenario”8-9 May, 2020 

JNKVV, College of Agriculture, Tikamgarh (M.P.) 

 

 Spices add color, flavor and zing to food, besides helping digestion. About 60 spices are 

cultivated, most of which are concentrated in the Mediterranean region and Asia, from where 

they most probably originated. Spices are grouped according to the type of plant, the part of the 

plant used, and growing time. Based on the last criterion, they can be subdivided into perennials 

and annuals. 

Fennel is cultivated in China, Egypt, France, Italy, India, Japan, Russia, Czechoslovakia, Hungary 

and Germany. India is one of the major fennel producing countries in the world. Major producing states 

of fennel in India are Rajasthan, Andhra Pradesh, Punjab, Madhya Pradesh, Uttar Pradesh, Gujarat, 

Karnataka and Haryana. Fennel crop is mostly cultivated in Sabarkantha, Mahesana, Ahmedabad and 

Banaskantha district of North Gujarat. Fennel is an important spices crop of Banaskantha district.  

The average yield of fennel crop in Banaskantha district is too low (i.e., 2160 kg/ha) as 

compared to average yield of Research station (i.e., 2400-3000 kg/ha). Considerable efforts have 

been made for increasing fennel area and production during last few years, but even then the 

yield per unit area is low in Banaskantha district. This might be due to the lack of scientific 

knowledge of fennel production technology. The study was undertaken with the following 

specific objectives. 

OBJECTIVES 

 To find out the association between selected characteristics and overall  technological gap 

of the tribal fennel growers  

METHODOLOGY 

This study was conducted in purposively selected Banaskantha district. According to area under 

fennel cultivation, Banaskantha district rank fourth in Gujarat state. The tribal farmers of the 

district have adopted the fennel cultivation. Thus, the study was confined to tribal region of the 

district. Banaskantha district has two tribal dominating talukas. Both the talukas of the district 

viz; Amirgadh and Danta were purposively selected as the study is confined to tribal fennel 

growers. Ten villages from each taluka having fennel under cultivation were selected randomly. 

Total 20 villages were selected for the study. From each randomly selected village of selected 

talukas, six fennel growing tribal farmers were selected randomly. Thus, total 120 respondents 

were selected for the study.  
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RESULT AND DISCUSSION 

The tribal fennel growers Personal, socio-economic, communication and psychological 

characteristics play very important role in the process of adoption and diffusion of innovations. 

With this hypothecation, it was thought appropriately to study their association with overall 

technological gap. To examine association, correlation coefficient was computed. The data in 

this respect are presented Table 1. 

Table 4.15 : Association between the profile of tribal fennel growers and their overall 

technological gap in recommended fennel production technology 
   

(n=120) 

Sr. No. Independent Variables 
Correlation Coefficient 

(‘r’ value) 

1. Age 0.175* 

2. Education -0.183* 

3. Size of land holding -0.027 NS 

4. Annual income -0.646** 

5. Social participation 0.012NS 

6. Size of family -0.137NS 

7. Source of information -0.360 ** 

8. Extension participation -0.072 NS 

9. Economic motivation -0.178* 

10. Scientific orientation -0.312** 

**   = significant at 0.01 level 
*    = significant at 0.05 level  
 NS = not significant   

 As seen from Table 1 that the independent variables studied viz., education (-0.183*) and 

economic motivation (-0.178*)  had negative and significant correlation with overall 

technological gap of tribal fennel growers, whereas, variable viz., age (0.175*)  of the tribal 

fennel growers had positive and significant correlation with overall technological gap. The two 

variables viz., social participation (0.012NS 
) and size of family (-0.137NS 

) had positive and non-

significant correlation with overall technological gap of fennel growers. Two variables viz., size 

of land holding (-0.027 NS 
) and extension participation(-0.072 NS 

) had negative and non-significant 

relationship with the overall technological gap in fennel production technology. The variable 

exhibited negative and highly significant correlation with overall technological gap of fennel 
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growers, were: annual income (-0.646**), source of information (-0.360 **) and scientific 

orientation(-0.312**). Age finding is in line with finding of Kikon (2010). Education finding is in 

line with findings of Basanayak et al. (2014) and Suman (2017). Social participation is finding  

in line with result of Bhagwan Singh (2006). Social participation finding is in line with findings 

of Basanayaket al. (2014) and Suman (2017). Extension participation finding is in agreement 

with the finding of Chaudhari (2016). Economic motivation finding is in line with the findings of 

Gadhavi (2008) and Chaudhari (2009). 

 

CONCLUSION 

                  The independent variables studied viz., education and economic motivation had negative and 

significant correlation with overall technological gap of tribal fennel growers, whereas, variable viz., age 

of the tribal fennel growers had positive and significant correlation with overall technological gap. The 

two variables viz., social participation and size of family had positive and non-significant correlation with 

overall technological gap of fennel growers. Two variables viz., size of land holding and extension 

participation had negative and non-significant relationship with the overall technological gap in fennel 

production technology. The variable exhibited negative and highly significant correlation with overall 

technological gap of fennel growers, were: annual income, source of information and scientific 

orientation. 
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                                                                             Abstract 

A field experiment was conducted at Crop Research Farm of National Post Graduate College, Barhalganj, 

Gorakhpur (U.P.) during the rabi season of (2015 – 16) to study the effect of different herbicides on 

weed management of sugarcane. The experimental field was laid out in Randomized Block Design with  

three replications with the following eight treatments viz. T 1 : Halosulfuron methyl + 2,4-D EE 38 % EC,     

T 2 : Halosulfuron methyl + 2,4-D amine salt  58 % SL,  T 3 : Halosulfuron methyl + 2,4-D Na salt  80 % WP,  

T 4 : Halosulfuron methyl + Metribuzin,  T 5 : Halosulfuron methyl + Atrazine,  T 6 : Halosulfuron methyl + 

M.S.M. 4 g , T 7 : Halosulfuron methyl + Ethoxysulfuron , T 8 : Weedy check. The planting of sugarcane 

was done at 75 cm row spacing on ridges and furrows. Weed flora of experimental site was divided with 

6o percent broad leaved and 40 percent grassy weeds. Among broad leaved weeds Chenopodium 

album, Melilotus alba, Anagallis arvensis,Commelina benghalensis and Ageratum conyzoides were found  

dominant. whereas among grassy weeds Cynodon dactylon and Cyperus rotundus were found as 

dominant. As a result, the cane yield of sugarcane  (t ha
-1

) was significantly influenced due to various 

herbicidal treatment. Results revealed that all the herbicide had a significant effect on growth and yield 

of sugarcane over weedy check. Out of all treatments, T 5 : Halosulfuron methyl + Atrazine has proved 

very effective to control all type of weeds and recorded high yield and quality of sugarcane.
 

Key Words : Weeds, Herbicides, Weed Control Efficiency, Cane yield and Sugarcane .  

Introduction 

Sugarcane ( Saccharum officinarum L.) is an important cash crop in the tropics and sub tropics and more 

than 70 % of the world
,
s sugar production comes from it. India is the second largest consumer and 

second largest producer after Brazil producing nearly 15 % and 25 % of global sugar and sugarcane, 

respectively: (Mohan and Kanaujia, 2017). Sugarcane is the most important sugar crop in India 

occupying an area of 5.03 M ha with an average 70.86 t ha
-1

. U.P. has the highest sugarcane producing 

state in sub – tropical zone having area about 22.7 Lakh ha. with the production of 135.64 M tonnes 

whereas Haryana has highest productivity of sugarcane in sub – tropical zone.  Sugarcane takes about 30 

– 40 days to germinate in the sub tropical india. During this period broad variety of weeds infest 

sugarcane field. Among different weeds, purple nutsedge (Cyperus rotundus ) germinate first and covers 

the ground immediately which affect the crop germination and early crop vigour by competing for the 

soil moisture, nutrients, space and light. 

 Due to continuous use of Atrazine, Metribuzin and 2,4-D in sugarcane fields, the population of broad 

leaved weeds (chenopodium album, Melilotus alba, Anagallis arvensis,Commelina benghalensis and 

Ageratum conyzoides) has been decreased, whereas the population of Cyperus rotundus has increased 

mailto:pkchaturvedigkp@gmail.com
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tremendously.  Cyperus rotundus population has been reported to be 60-80 % of total weed flora in 

sugarcane field in India (Raskar, 2004 : Roshan et al. 2006). This status is related to its perennial nature, 

longevity of viable tubers and prolific tuber production (Bariuan et al.1999).The problem of weeding 

becomes more critical in sugarcane crop due to the shortage of labourers at appropriate time. As a 

result sugarcane yield will be reduced drastically. Singh and Tomar (2005a) reported yield loss of 

sugarcane crop to an extent of 27 – 38 % due to presence of weed in crop and the critical period for 

weed competition was between 30 – 60 days after planting. 

Keeping in view the losses caused by weeds, the present study was designed to examine weed effect on 

sugarcane. 

Material and Methods 

The field experiment was conducted at the Crop Research Farm , Barhalganj, Gorakhour (U.P.). The 

experimental site is situated in sub tropical zone in Indo – Gangatic plains and lies between 26
0
47

1 
North 

latitude , 82
0
10

1 
East longitude and 1130 m above sea level. The soil of the experimental field was silty 

loam in texture and slightly alkaline in reaction with P
H
 7.6, EC 0.20 ds

-m
 organic carbon 0.40 % and 

available Nitrogen 136 Kg ha
-1

, Phosphorus 18.4 Kg ha
-1

 and Potassium 258.42 Kg ha
-1 

at 0 – 15 cm soil 

depth. The experiment was laid out in Randomized Block Design with eight different treatments viz. T 1 : 

Halosulfuron methyl (67.5g) + 2,4-D EE 38 % EC (1.51), T 2 : Halosulfuron methyl (67.5g) + 2,4-D amine 

salt  58 % SL (2.17), T 3 : Halosulfuron methyl (67.5g) + 2,4-D Na salt  80 % WP (2.0 Kg),  T 4 : Halosulfuron 

methyl (67.5g)  + Metribuzin (525 gm),  T 5 : Halosulfuron methyl (67.5g) + Atrazine (1.25Kg), T 6 : 

Halosulfuron methyl (67.5g) + M.S.M.@ 4 g , T 7 : Halosulfuron methyl (67.5g) + Ethoxysulfuron , T 8 : 

Weedy check.  

The treatments were replicated thrice. The gross plot size was 10.5m x 4m. The planting of sugarcane 

was done at 75 cm row spacing on ridges and furrows.The sugarcane variety Co 91269was used for 

study. All the recommended management practices were followed.  

Among broad leaved weeds Chenopodium album, Melilotus alba, Anagallis arvensis,Commelina 

benghalensis and Ageratum conyzoides were found dominated. While among grossy weeds Cyperus 

rotundus and Cynodon dactylon were found as dominant. 

Result and Discussion 

Weed Density and Weed Control Efficiency 

The data presented in Table -1 revealed that Treatment  T 5 : Halosulfuron methyl (67.5g) + Atrazine 

(1.25Kg), caused the highest reduction in total weed density (71.3%) followed by T3 : Halosulfuron 

methyl (67.5g) + 2,4-D Na salt  80 % WP (2.0 Kg) (62.1%). However, all the herbicidal treatments caused  

the substantial deduction in weed density over weedy check. This might be due to effective control of 

weeds under these treatments. Similar results were also reported by Singh and Lal (2008). As for as the 

total Weed Control Efficiency (W.C.E.) was concerned ,Treatment  T 5 : Halosulfuron methyl (67.5g) + 

Atrazine (1.25Kg) recorded substantially higher value of  W.C.E. (89.3%) followed by T 4 : Halosulfuron 

methyl (67.5g)  + Metribuzin (525 gm) (82.3%). Presently, a new herbicides “Halosulfuron methyl” 

(Sempra 75 WG) has been found to control the Cyperus rotundus very effectively by Etheredge et al. 

(2010).  
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Yield attributes and yield 

 The higher length of cane (258.9 cm)   Table -2 with the application of  T 5 : Halosulfuron methyl (67.5g) 

+ Atrazine (1.25Kg) being at par with metribuzin, metsulfuron methyl, ethoxysulfuron and 2,4-D Na salt 

recorded significantly superior over rest of the treatments. As for as the total girth of cane was 

concerned , almost similar trend was observed as in case of length of cane. It is well established fact that 

better crop growth had better portioning of photosynthates from source to sink . This is an agreement 

with the findings of Kabir et al. (2000). Yield is the final outcome of better growth characters and yield 

attributes. While cane yield of sugarcane of  T 5 : Halosulfuron methyl (67.5g) + Atrazine (1.25Kg) being 

at par with  T 6 : Halosulfuron methyl (67.5g) + M.S.M. 4 g and T 4 : Halosulfuron methyl (67.5g)  + 

Metribuzin (525 gm)  were recorded significantly higher cane yield over rest of the treatments. This 

might be due to effective weed control and higher values of yield attributes. This is in agreement with 

the findings of  Rawat et al. (2002).  

 

TABLE -1  WEED DENSITY(%) AND WEED CONTROL EFFICIENCY (%) as Influenced by different treatments.  

 

 

Treatments 

 

Weed 

Density(%) 

 

 

%Reduction 

on per 

treatment  

 

Weed 

Control  

Efficiency(%) 

 

T1 

 

Halo. +2, 4-D EE 

 

42.2 

 

37.4 

 

75.8 

T2 Halo. +2, 4-D 

amine salt 

 

          36.9 

 

         46.2 

 

        78.5 

 

T3 

 

Halo. +2,4-D Na 

salt  

 

27.0 

 

62.1 

 

79.8 

 

T4 

 

Halo. + 

Metribuzin 

 

35.7 

 

46.5 

 

82.3 
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T5 

 

Halo. + Atrazine  

 

20.0 

 

71.3 

 

89.3 

 

T6 

 

Halo. + M.S.M. 

 

33.6 

 

52.1 

 

81.7 

 

T7 

 

Halo. + 

Ethoxysulfron 

 

45.8 

 

3.55 

 

80.8 

T8 

 

Weedy check 

 

126.0 

 

-83.9 

 

- 

 

 

 

 

 

 

Table 2 : Yield Attributes and Yield of Sugarcane as Influenced by different 

treatments. 

Treatments Length of 

cane (cm) 

Girth of 

cane (cm) 

Yield (q ha
-1

) 

T1 Halo. +2, 4-D EE 205.1 7.9   488.0 

T2 Halo. +2, 4-D amine salt 216.6 8.2 530.9 

T3 Halo. +2,4-D Na salt 246.5 8.6 590.4 

T4 Halo. + Metribuzin 252.1 9.3 690.4 

T5 Halo. + Atrazine 258.9 9.5 733.33 

T6 Halo. + M.S.M. 253.7 9.3 704.7 

T7 Halo. + Ethoxysulfron 237.6 8.8 602.3 
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T8 Weedy check 189.5 7.0 405.0 

 SEm± 10.30 0.4 27.5 

 CD(P=0.05) 31.2 1.1 83.4 

 

 

The inference , from the above study has been drawn that among different treatments of weed control  

T 5 : Halosulfuron methyl (67.5g) + Atrazine (1.25Kg) proved very effective to control all type of weed 

and recorded higher yield and quality of sugarcane.  
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Introduction 

Green energy tools of science and technology used for rural as well as agricultural development is 
basically for subsistence and, therefore, less amount of agricultural and rural development. Hence, the 
need was felt to encourage the farmers to increase their production and offer a greater portion of their 
products for sale in the market. The new methods in agriculture increased the yield of rice and wheat and 
this made the country attain food self-sufficiency. 

Due to the traditional agricultural practices, low productivity, and to feed growing population, often food 
grains were imported that drained away scarce foreign reserves. It was thought that with the increased 
production due to the Green Revolution, government can maintain buffer stock and India can achieve 
self-sufficiency and self-reliability. 

The well irrigated and permanently irrigated area was only 17% in 1951. The majority part of area was 
dependent on rainfall and, consequently, agriculture suffered from low level of production. In the 1960s, 
there was concern from the Indian government that the country would not be able to grow enough food to 
support the ever increasing population, so they put into place what was called the ‘Green Revolution‘. 
The idea of the ‘Green Revolution’ was to use technology to increase food output and as a result, over the 
last 50 years a series of changes have taken place in farming in India : 

 Use of high yielding varieties (HYV) of seeds 
 Modernization of Green technology tools 
 Minimise the Use of insecticides and pesticides 
 Consolidation of holdings 
 Land reforms 
 Improved rural infrastructure 
 Supply of agricultural products 
 Use of (organic) fertilizers 
 Use of Sprinklers or Drip Green technology 

 
DEVELOPMENTAL PROBLEMS OF INDIAN FARMERS 

 
The Fluctuating energy prices affect agriculture, and thus agricultural development programme, in 
different ways. The potential impact of higher energy prices on agricultural water use is fourfold.  

mailto:singhskbotany@gmail.com
http://en.wikipedia.org/wiki/Government_of_India
http://en.wikipedia.org/wiki/Green_Revolution
http://maps.google.com/maps?ll=28.6133333333,77.2083333333&spn=10.0,10.0&q=28.6133333333,77.2083333333%20%28India%29&t=h
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(1.) The demand for cheaper energy sources, including hydropower and energy from biomass rises, 
increasing water demand and changing water resource allocation.  
(2.) The cost of pumping groundwater, a major factor in agricultural production around the Country, 
increases.  
(3.) In addition to this, energy for groundwater use in some parts of India, is subsidized. Rising energy 
prices thus put additional pressure on government budgets and may lead to rising costs to farmers.  
(4.) In the Indian context this means making green technology unaffordable to millions of small farmers.  
(5.) When energy prices rise, the viability of desalinization as a source of green technology and other 
water supply declines.  
(6.) Finally, fertilizer prices and the unit costs of other oil-based inputs rise with increases in energy 
prices. 
 (7.) Both hydropower and biomass require substantial amounts of water. Hydropower is largely a non-
consumptive water user though there are some consumptive losses through evaporation from reservoirs 
and timing of releases may conflict with other consumptive uses.  
(8.) The production of biomass, on the other hand, is a consumptive use of water that may compete 
directly with food crop production for water and land resources. 
(9.)Regional variations, where firewood for cooking is widely used, close to 60% of energy use comes 
from biomass and high energy prices, volatility of oil supply and greenhouse gas (GHG) emissions, 
energy derived from biological sources and in particular biofuels has received considerable attention. 
(10.) In fast growing oil importing economies such as India are exploring biofuels to curb oil dependency.  
(11.) But to grow biofuel crops more land and water will be needed. India already suffer from water 
scarcity problems that will only worsen as their food demand continues to grow with rising populations 
and incomes.  
(12.) India is exploring the possible implementation of a controversial multi-billion dollar project of inter-
basin water transfers, to meet future demands. Green  revolution is a very important phase witnessed by 
history. the green revolution was started- 
 1.To increase productivity of food,  
2. To reduce poverty,  
3. To cultivate economy.  
 
USES OF GREEN ENERGY TOOL S  IN INDIA 

 

Green technology plays a major role in India’s food supply. At present some 63% of cereal production 
This amount will be likely to come at the expense of the environment or other irrigated crops (cereals and 
vegetables), which will then need to be imported. For many years, the Indian government has focused on 
achieving national food self-sufficiency in staples. More recently, as the imminent danger of famines has 
decreased and non-agricultural sectors have expanded, the national perspective regarding production and 
trade has changed. But it is unclear if India would choose to import food to free up necessary resources to 
grow biofuel crops. 

The introduction of high-yielding varieties of Indian seeds after 1965 and the increased use of fertilizers 
and green technology are known collectively as the Indian Green Revolution, which provided the increase 
in production needed to make India self-sufficient in food grains. Of the high-yielding seeds, wheat 
produced the best results. Production of coarse grains--the staple diet of the poor--and pulses--the main 
source of protein--lagged behind, resulting in reduced per capita availability. 

BIOFUELS 

Biological technologies in terms of high yielding and short duration varieties have offered better 

http://www.indianchild.com/green_revolution_india.htm
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remunerations and intensifications of crops production thereby increased labour absorption capacity in the 
agriculture sector. With the development of biotechnology there is every possibility of propagation of 
plant species . Biofuels have been part of the energy discussions for decades. However, over the past few 
years, discussion and action has increased with rises in crude oil prices. But in addition to prices, there are 
a number of reasons why governments are showing interest in biofuels even when subsidies are needed to 
make them commercially viable. These include energy security, concerns about trade balances, desire to 
decrease GHG emissions and potential benefits to rural livelihoods.  
Reasons to promote biofuels 

 

(1) Energy security—The volatility of world oil prices, uneven global distribution of oil supplies, 
uncompetitive structures governing the oil supply and a heavy dependence on imported fuels leave oil 
importing countries vulnerable to supply disruption. Biofuels are often seen as part of a strategy to 
diversify energy sources to reduce supply risks. 
(2) Trade balance—Poor oil importing countries spend a large part of their foreign currency reserve to 
buy oil. Producing biofuels to substitute oil imports helps reduce the oil bill4. 
(3) GHG emission reduction—Many studies indicate that the use of biofuels reduces GHG emission 
compared with fossil fuels though the extent of reduction is disputed and depends on crop and production 
technology .  
(4) Some studies - indicate that biofuel production generates more GHG than it saves in burning . 
(5) Rural development and income generation—Biofuels generate a new demand for agricultural 
products, creating jobs in rural areas and increases in farmer income through higher commodity 
prices. 
 

Science and technology in Agricultural Productivity 

An increase in food production, especially in developing nations, through the introduction of high-yield 
crop varieties and application of modern agricultural techniques. The methods adopted included the use 
of high yielding varieties (HYV) of seeds. The major benefits of the Green Revolution in India were 
experienced mainly in northern and northwestern India between 1965 and the early 1980s; the program 
resulted in a substantial increase in the production of food grains, mainly wheat and rice. Food-grain 
yields continued to increase throughout the 1980s, but the dramatic changes in the years between 1965 
and 1980 were not duplicated. By FY 1980, almost 75 percent of the total cropped area under wheat was 
sown with high-yielding varieties. For rice the comparable figure was 45 percent. In the 1980s, the area 
under high-yielding varieties continued to increase, but the rate of growth overall was slower. The eighth 
plan aimed at making high-yielding varieties available to the whole country and developing more 
productive strains of other crops. 

Achievements in Green Technology and Green Energy Tools 

The production of wheat has produced the best results in fuelling self-sufficiency of India. Along with 
high yielding seeds and green technology facilities, the enthusiasm of farmers mobilized the idea of 
agricultural revolution and is also credited to M. S. Swaminathan and his team had contributed towards 
the success of green revolution. The first Green Revolution was launched to ensure food security as there 
was severe scarcity of food in the country. Today, our food supply is well secure. Meeting the growing 
needs is within reach. Therefore, the second Green Revolution should aim at promoting sustainable 
livelihood, enabling the poor to come out of poverty by generating gainful self-employment. For 
achieving this goal, we need to search for technologies which can be adopted by the farmers in arid and 
semi-arid regions, and those who are dependent on rainfall for crop production. 

http://en.wikipedia.org/wiki/M._S._Swaminathan
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Sustainability in green technology for agricultural development 

The green energy is making changes in the way that we live in order to provide a more sustainable future 
so we can pass on to our kids and grandchildren a planet that is not destroyed. Several keys to the green 
revolution is simple conservation such as making sure you don't leave lights on when not needed. Another 
tip would to be buy compact fluorescent lights.  

By developing crop varieties with higher yields, improved resource use efficiency and reduced 
environmental impact, plant breeding is a major contributor to meeting the goals of sustainability in 
agriculture, according to an independent review published recently.  innovation in plant breeding provides 
a vital foundation to address multiple sustainability goals, and is a major contributor to raising yields, 
increasing resource use efficiency and reducing the negative environmental impacts of food production. 
“Our review found that the main focus of commercial plant breeding in the past 08 years has been on 
enhancing and protecting yield in major arable crops, so driving greater production from the same amount 
of land - a key requirement of sustainable intensification. Alongside selection for physical yield, the 
development of varieties with improved standing ability, better end-use quality and enhanced pest and 
disease resistance support this objective by reducing harvest losses and wastage in the supply chain. An 
emphasis on yield also contributes to sustainability objectives by improving the efficiency of land, input, 
nutrient and water use per unit of production, as well as delivering important environmental benefits such 
as reduced greenhouse gas emissions and protection of soil health and water quality particularly in new 
environmental challenges.” 
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	 Preparation of Beejamruta: Put 5 kg fresh cow dung in a cloth bag and suspend in a container filled with water to extract the soluble ingredients of dung. Suspend 50 g lime in 1 lit water separately. After 12 – 16 hours squeeze the bag to collect ex...
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	 Preparation of Amritpani: Mix 10 kg cow dung with 500 gm honey and mix thoroughly to form a creamy paste. Add 250 gm of cow desi ghee and mix at high speed. Dilute with 200 lit water. Sprinkle this suspension in one acre over soil or with irrigation...
	 Preparation of Panchgavya: Mix fresh cow dung 5 kg, cow urine 3 lit, cow milk 2 lit, curd 2 lit, cow butter oil 1 kg and ferment for 7 days with twice stirring per day. Dilute 3 lit of Panchgavya in 100 lit water and spray over soil. 20 lit panchgav...
	 Preparation of Enriched Panchgavya (or Dashagavya):Ingredients - cow dung 5 kg, cow urine 3 lit, cow milk 2 lit, curd 2 lit, cow deshi ghee 1 kg, sugarcane juice 3 lit, tender coconut water 3 lit, banana paste of 12 fruits and toddy or grape juice 2...
	 Wood ash is also an option in absent of micro-nutrient. It contains significant amounts of potassium and calcium, while providing smaller amounts of phosphorous and magnesium and micro-nutrients like zinc and copper.
	ii. For disease and pest management
	 Plant protection is achieved by habitat management, multiple cropping, cropping combinations, crop rotations, release of pest predators and parasitoids and use of botanical and bio-pesticides.
	 With the application of wood ash on plants, sprinkle ash around the base of plants to discourage surface feeding pests.
	Botanical pesticides
	 Many plants are known to have pesticidal properties and the extract of such plants or its refined forms can be used in the management of pests. Among various plants identified for the purpose, neem has been found to be most effective.
	 Neem (Azadirachta indica): Neem has been found to be effective in the management of approximately 200 insects, pests and nematodes. Neem is very effective against grasshoppers, leaf hoppers, plant hoppers, aphids, jassids, and moth caterpillars. Nee...
	Some other disease and pest control formulations
	 Farmers can try innovative formulations which are effectively used for control of various pests, as they can be prepared on their own farm without the need of any purchases. Some of the popular formulations are listed below:
	 Cow urine – Cow urine diluted with water in ratio of 1: 20 and used as foliar spray is not only effective in the management of pathogens & insects, but also acts as effective growth promoter for the crop.
	 Fermented buttermilk/ curd water – In some parts of central India fermented curd water (butter milk or Chaach) is also being used for the management of white fly, jassids aphids etc. and for effective management of diseases also. Sour buttermilk is ...
	 Dashparni extract – Crush neem leaves 5 kg, Vitex negundo leaves 2 kg, Aristolochia leaves 2 kg, papaya (Carica Papaya) 2 kg, Tinospora cordifolia (Karanja) leaves 2 kg, Ricinus communis (Castor) leaves 2 kg, Nerium indicum 2 kg, Calotropis procera ...
	 Neem-Cow urine extract - Crush 5 kg neem leaves in water, add 5lit cow urine and 2 kg cow dung, ferment for 24 hrs with intermittent stirring, filter squeeze the extract and dilute to 100 lit, use as foliar spray over one acre. Useful against suckin...
	 Mixed leaves extract - Crush 3 kg neem leaves in 10 lit cow urine. Crush 2 kg custard apple leaf, 2 kg papaya leaf, 2kg pomegranate leaves, 2 kg guava leaves in water. Mix the two and boil 5 times at some interval till it becomes half. Keep for 24 h...
	 Chilli-garlic extract - Crush 1 kg Ipomea (besharam) leaves, 500 gm hot chilli, 500 gm garlic and 5 kg neem leaves in 10 lit cow urine. Boil the suspension 5 times till it becomes half. Filter squeeze the extract. Store in glass or plastic bottles. ...
	iii. For abiotic stress management
	Abiotic stress management is one of the most important challenges facing agriculture. Abiotic stresses include potentially adverse effects of Salinity, Drought, Flooding, Metal toxicity, Nutrient deficiency, High temperature and Low temperature.
	 Use resistant varieties to abiotic stress.
	 Overhead irrigation to avoid sunburn damage in field crops.
	 In fruit crops, use newspaper as a fruit cover bag during summer for reducing the sunscald losses.
	 Split application of N and K fertilizers and excess application of N was recommended.
	2. Marketing strategies
	3. Initiatives for post-harvest technologies:
	 If harvested and boiled turmeric crop was put for sun drying should be collected and covered by plastic paper. Protect the turmeric crop from unseasonal rains.
	 Potato growers finding difficulty in selling should shade dry their potatoes and store them in nearby cold storage in consultation with line department.
	 Tomato growers who are finding difficulty in selling are advised either to store them in zero energy cool chambers or prepare tomato puree/ sauce.
	 Lower market prices and issues in transportation in banana turned many farmers towards preparation of value added products like wafers.
	Path coefficient analysis measures the direct influence of one variable upon the other, and permits separation of correlation coefficients into components of direct and indirect effects. Partitioning of total correlation into direct and indirect effe...
	Table 1: Phenotypic correlation coefficients among nineteen traits of wheat
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