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1. Introduction :  

The total salt concentration and the proportion of sodium (Na) have long been 

recognized as key parameters in characterizing saline / brackish waters. The quantity of salts 

dissolved in water is usually expressed in terms of electrical conductivity (EC), mg/L (ppm), 

or meq/L, the former being most popular because of ease and precision in its measurement. 

The cations Na+, Ca2+, and Mg2+ and the anions Cl−, SO4
2−, HCO3

−, and CO3
2− are the major 

constituents of saline water. Plant growth is affected adversely with saline irrigation, 

primarily through the impacts of excessive salts on osmotic pressures of the soil solution, 

though the excessive concentration and absorption of individual ions, for example, Na, Cl, 

and B, may prove toxic to plants and/or retard the absorption of other essential plant 

nutrients. The reduced water availability at high salinity thus causes water deficits for plants, 

and plant growth becomes inhibited, under field situations, the first reaction of plants to the 

use of saline water is reduction in the germination, but the most conspicuous effect is the 

growth retardation of crops.  

2. Management of Saline and Alkali Waters : 

The management practices for optimal crop production with saline/alkali water irrigation 

must aim at preventing the build-up of salinity, sodicity, and toxic ions in the root zone to 

levels that limit the productivity of soils, control the salt balances in the soil–water system, as 

well as minimize the damaging effects of salinity on crop growth. For sustainable agricultural 

production, a salinity balance has to be maintained at the irrigation and basin levels. 

Conjunctive use, water table management, rainwater conservation, and chemical amelioration 

of alkali waters are some of the important practices to achieve these objectives. The success 

with saline irrigation can only be achieved if factors such as rainfall, climate, and water table 

and water quality characteristics on soils and crops are integrated with appropriate crop and 

irrigation management practices. The available management options mainly include 

irrigation, crop, chemical, and other cultural practices, but there seems to be no single 

management measure to control salinity and sodicity of irrigated soils. Nevertheless, the crop 

production on saline and alkali water irrigated soils is generally more costly per unit area of 

land, whereas crop yields are very low. 



 Leaching Requirement : Leaching requirement is the minimum amount of irrigation 

water that must be drained through the crop root zone to control the soil salinity at the 

given specific level. The concept of leaching requirement is mainly of practical 

importance for the situations of no or very low rains, while it is invalid for irrigation with 

waters having residual alkalinity. 

Leaching Requirement (LR) = ECw / [5(ECe) – Ecw]  

Where :- ECw = Salinity of applied water (dS m-1), 

ECe = Threshold level soil salinity of the crop (dS m-1) 

 Irrigation Water Management :  Proportional mixing of good quality (if available) 

water with saline water and then using for irrigation reduces the effect of salinity. 

Alternate furrow irrigation favours growth of plant than flooding. Drip, sprinkler and 

pitcher irrigation have been found to be more efficient than the conventional flood 

irrigation method since relatively lesser amount of water is used under these improved 

methods. Irrigation in saline soils should be more frequent because it reduces the 

cumulative water deficits (both matric and osmotic) between the irrigation cycles.  

 Fertilizer/Organic manure Management :- Addition of extra dose of nitrogen to the 

tune of 20-25% of recommended level will compensate the low availability of N in these 

soils. Addition of organic manures like, FYM, compost, etc helps in reducing the ill 

effect of salinity due to release of organic acids produced during decomposition. Green 

manuring (Sunhemp, Daincha, Kolingi) and or green leaf manuring also counteracts the 

effects of salinity. 

 Soil / Cultural Management :- Planting the seed in the centre of the raised bed / ridge 

may affect the germination as it is the spot of greatest salt accumulation. A better salinity 

control can be achieved by using sloping beds with seeds planted on the sloping side just 

above the water line. Alternate furrow irrigation is advantageous as the salts can be 

displaced beyond the single seed row. Application of straw mulch had been found to 

curtail the evaporation from soil surface resulting in the reduced salt concentration in the 

root zone profile within 30 days. 

 



 Use of Amendments : Chemical amendments such as gypsum, when added to water will 

increase the calcium concentration in the water, thus reducing the sodium to calcium 

ratio and the SAR, thus improving the infiltration rate. The adverse effects of high Na on 

physical and chemical properties of soils can be mitigated by the use of amendments 

which contain Ca (e.g., gypsum). Acids or acid-forming substances such as sulphuric 

acid or pyrites, which on reaction with soil CaCO3 release Ca2+ in solution, can also be 

used. Whether or not to use amendments for saline–sodic conditions should be judged 

from their effectiveness in improving soil properties and crop growth in relation to the 

cost involved. 

2Na[X] + CaSO4  Ca[X] + Na2SO4 

Where : [X] = Soil colloids 

 Mulching : Mulching with locally available plant material help in reducing salt problems 

by reducing evaporation and by increasing infiltration. 

 Soil management : All soil management practices that improve infiltration rate and 

maintain favourable soil structure reduces salinity hazard.  

 Crop Choice / Crop Management :- The intergenic differences in crop tolerance can be 

exploited to select crops those produce satisfactory yield under the given levels of root 

zone salinity and sodicity (Table 1). The general recommendations are that for successful 

utilisation of saline waters, semi-tolerant to tolerant crops (mustards, wheat, cotton) and 

those with low water requirement should be grown whereas crops like rice, sugarcane 

and berseem requiring liberal water should be avoided. In low rainfall areas (< 400 mm), 

mono cropping is recommended. Crops are to be chosen based on the soil salinity level. 

The relative salt tolerance of different crops is as follows : 

Field crops Vegetables & Fruits 

Plant species Threshold 

salinity (dSm-1) 

Plant species Threshold 

salinity (dSm-1) 

Cotton 7.7 Tomato 2.5 

Sugarbeet 7.0 Cabbage 1.8 

Sorghum 6.8 Potato 1.7 

Wheat 6.0 Onion 1.2 

Soybean 5.0 Carrot 1.0 

Groundnut 3.2 Citrus 1.7 

Rice 3.0  

Maize 1.7 

Sugarcane 1.7 

  



3. Guidelines for using saline water : 

The suitability of specific water for irrigation purposes, it is necessary to know not only 

its composition, but also the exact conditions of its proposed use (soil, climate, crops etc.), 

the method of irrigation, and other management practices followed. Because of inherent 

problems in integrating the effects of all these factors, it is difficult to develop rigid standards 

for universal. Therefore, broad guidelines for assessing the suitability of irrigation water have 

been suggested from time to time for average use conditions. Based upon the field 

experiences and the results of long-term experimentation, consultants recommended 

guidelines for utilising poor-quality water and their wider applicability in different agro-

ecological zones in India (Table 2). Some of the agenda added to these guidelines have 

included the following points:  

(1) The use of gypsum for saline water 

(2) Additional phosphorous application 

(3) The use of canal water at early growth stages, including pre-sowing irrigation, in 

conjunction with saline water 

(4) Using 20% extra seed and irrigating very soon after sowing (within 2-3 days) to improve 

germination; 

(5) Irrigation with saline water just before the onset of the monsoon will lower the soil 

salinity and raise the soil moisture, resulting in greater salt removal by the rains 

(6) The use of organic materials in a saline environment to improve crop yields 

(7) For soils having either a shallow water table (within 1.5 m for a crop sown just before the 

monsoon) or hard subsoil layers, canal type irrigation is applicable. 

Table 2 : Guidelines for using saline irrigation waters in India 

Soil Texture (% Clay) Crop 

Tolerance  

ECiw (dS m-1) limit for rainfall region 

< 350 350 – 550 > 550 mm 

Fine ( > 30) 

Sensitive 1.0 1.0 1.5 

Semi-tolerant 1.5 2.0 3.0 

Tolerant  2.0 3.0 4.5 

Moderately Fine ( 20 – 30) 

Sensitive 1.5 2.0 2.5 

Semi-tolerant 2.0 3.0 4.5 

Tolerant  4.0 6.0 8.0 

Moderately Coarse ( 10 – 20) 

Sensitive 2.0 2.5 3.0 

Semi-tolerant 4.0 6.0 8.0 

Tolerant  6.0 8.0 10.0 

Moderately Coarse ( < 10) 

Sensitive - 3.0 3.0 

Semi-tolerant 6.0 7.5 9.0 

Tolerant  8.0 10.0 12.5 
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