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• Seed storage is preservation of seed with initial quality
until it is needed for planting.

• The ability of seed to tolerate moisture loss allows the
seed to maintain the viability in dry state.

• Storage starts in the mother plant itself when it attains
physiological maturity.

• After harvesting the seeds are either stored in ware
houses or in transit or in retail shops.

• During the old age days, the farmers were used farm
saved seeds in little quantity, but introduction of high
yielding varieties and hybrids and modernization of
agriculture necessitated the development of storage
techniques to preserve the seeds.



• The practice of storing the seeds starts from the ancient
days itself, following simple and cheap techniques eg.
Placing the seeds in salt, red earth treatment to red
gram etc.

• But the same practices are not hold good for the
present day agriculture, because

• large quantity to be stored
• exchange of varieties and species
• exchange of genes

• The type of material to be stored decides the
techniques to be followed for safe storage.

• Now a days storage technique changed from ordinary
godown storage to cryogenic tank storage and even
gene storage.



Stages of Seed Storage

• The seeds are considered to be in storage from the moment
they reach physiological maturity until they germinate or
until they are thrown away because they are dead or
otherwise worthless.

The entire storage period can be conveniently divided into
following stages.

1. Storage on plants ( physiological maturity until harvest).
2. Harvest, until processed and stored in a warehouse.
3. In - storage ( warehouses)
4. In transit ( Railway wagons, trucks, carts, railway sheds

etc.).
5. In retail stores.
6. On the user's farm.



The entire storage periods can be divided into:

1
Post maturation/
Pre harvest segment

Period from physiological maturity to harvest 
(Seed in field).

2 Bulk seed segment
Period from harvest to packaging 
(Bulk seed in aeration drying bins, surge bins
etc.).

3
Packaged seed 
segment   

Period from packaging to distribution 
(Seed in Packages in warehouse).

4
Distribution 
/Marketing Segment

Period during distributing and marketing
(Packaged seed in transit and / or retailer’s 
storehouse).

5 On-farm segment
Period from purchase to planting of seed 
(Seed in on-farm storage).



PRINCIPLES OF STORAGE

• Seed storage conditions should be dry and cool
• Effective storage pest control
• Proper sanitation in seed stores
• Before placing seeds into storage they should be dried

to safe moisture limits.
• Storing of high quality seed only i.e., well cleaned

treated as well as high germination and vigour.



Purpose of seed storage

The purpose of seed storage is to maintain the seed in

good physical and physiological condition from the time

they are harvested until the time they are planted. It is

important to get adequate plant stands in addition to

healthy and vigorous plants.

Objective of seed storage

To maintain initial seed quality viz., germination, physical

purity, vigour etc., all along the storage period by providing

suitable or even better conditions.



Types of storage

1. Storage at ambient temperature and humidity

Seeds can be stored in piles, single layers, sacks or open

containers, under shelter against rain, well ventilated and

protected from rodents and store at least for several months.

2. Dry storage with control of moisture content but not

temperature

Orthodox seeds will retain viability longer, when dried to low

moisture content (4-8%) and then stored in a sealed container

or in a room in which humidity is controlled, than when stored

in equilibrium with ambient air humidity. Cool condition is

especially favourable.



3. Dry storage with control of both moisture content and

temperature

This is recommended for many orthodox species which have

periodicity of seeding but which are planted annually in large

scale a forestation projects. A combination of 4-8% moisture

content and 0 to 5° temperature will maintain viability for 5

years or more.

4. Dry storage for long-term gene conservation

Long-term conservation of gene resources of orthodox

agricultural seeds is -18°C temperature and 5±11% moisture

content



5.Moist storage without control of moisture content of

temperature

Suitable for storage of recalcitrant seeds, for a few months over

winter. Seeds may be stored in heaps on the ground, in shallow

pits, in well drained soils or in layers in well ventilated sheds,

often covered or mixed with leaves, moist sand, peat or other

porous materials. The aim is to maintain moist and cool

conditions, with good aeration to avoid overheating which may

result from the relatively high rates of respiration associated

with moist storage. This may be accomplished by regular

turning of the heaps.



6. Moist cold storage, with control of temperature

This method implies controlled low temperature just above

freezing or less commonly, just below freezing. Moisture

can be controlled within approximate limits by adding moist

media e.g., sand, peat or a mixture of both to the seed, in

proportions of one part media to 1 part seed by volume,

and re-moistening periodically or more accurately by

controlling the relative humidity of the store. This method is

much applicable to temperate recalcitrant genera.



7. Cryopreservation

It is also called as cryogenic storage. Seeds are placed in

liquid nitrogen at -196°C. Seeds are actually placed into the

gaseous phase of the liquid nitrogen -150°C for easy handling

and safety. Metabolic reactions come to a virtual stand still at

the temperature of liquid nitrogen and the cells will remain in

an unaltered state until the tissues are removed from the liquid

nitrogen and defrosted. Therefore, little detrimental

physiological activity takes place at these temperatures, which

prolongs the storage life of seeds. It is not practical for

commercial seed storage, but is useful to store the valuable

germplasm.



Harrington thumb rule on seed storage
The following thumb rules by Harrington are useful measures
for assessing the effect of moisture and temperature on seed
storage.

• For every decrease of 1% seed moisture content, the life of
the seed doubles. This rule is applicable when moisture
content between 5 and 14%.

• For every decrease of 5°C (10°F) in storage temperature
the life of the seed doubles. This rule applies between 0°C
to 50°C.

• Good seed storage is achieved when the % of relative
humidity in storage environment and the storage
temperature in degrees Fahrenheit add up to hundred but
the contribution from temperature should not exceed 50°F.



Nomograph
Roberts (1972) developed formulae to describe the
relationship between temperature, seed moisture content
and period of viability.

From these relationships it was possible to construct a
seed viability nomograph.

These nomographs are helpful in predicting the retention of
seed viability in defined storage environment for a
particular period or to determine combinations of
temperature and moisture content which will ensure the
retention of a desired level of seed viability for a specific
period.



Maintenance of viability in storage

• Store well mature seeds

• Store normal coloured seeds

• Seeds should be free from mechanical injury

• Seeds should be free from storage fungi or

microorganisms

• Seeds should not have met with adverse conditions during

maturation

• Storage godown should be fumigated to control storage

insects, periodically



Maintenance of viability in storage

• Storage environment or godown should be dry and cool.

Seeds should be dried to optimum moisture content

• Required R.H. and temperature should be maintained

during storage.

• Seeds should be treated with fungicides before storage

• Suitable packaging materials should be used for packing.



1. Biotic factors 2. Abiotic factors
a. Factors related to seed  Temperature
 Genetic make up of seed  Relative humidity
 Initial seed quality  Seed store sanitation
 Provenance  Gaseous atmosphere
 Seed moisture content  Packaging material
b. Other biotic  Seed treatment
 Insects
 Fungi
 Rodents
 Mishandling during 

sampling, testing

Factors influencing seed storage



1. a. Seed factors

1. Genetic factors

The storage is influenced by the genetic make up of the seed. 

Some kinds are naturally short lived eg. Onion, Soybeans, 

Ground nut etc., Based on the genetic make up seeds are 

classified into

Micro biotic - short lived

Meso biotic - medium lived

Macro biotic - long lived

As a general rule starchy seeds can be stored considerably 

for a longer period compared to proteinaceous or oily seeds 

because of their hygroscopic nature.



Initial seed quality
Seed lots having plumpy, vigorous undamaged seeds store
longer than that of deteriorated. Barton (1941) found that the
• Seeds of high initial viability are much more resistant to

unfavourable storage environmental conditions than low
viable seed.

• Once seed start to deteriorate it proceeds rapidly.
• The seed which injured mechanically suffered a lot and

loses its viability and vigour very quickly.
• Small seeds escape injury whereas large seeds are more

likely to be extensively damaged eg., bean, lima-bean and
soybean.

• Spherical seeds usually give more protection than flat or
irregularly shaped seeds.



Seed moisture content

The amount of moisture in the seeds is the most important
factor influencing seed viability during storage.

• If the seed moisture content increases storage life
decreases.

• If seeds are kept at high moisture content the losses could
be very rapid due to mould growth very low moisture
content below 4% may also damage seeds due to extreme
desiccation or cause hard seededness in some crops.

• Since the life of a seed largely revolves around its moisture
content it is necessary to dry seeds to safe moisture
contents.



Seed moisture content

• The sage moisture content however depends upon storage
length, type of storage structure, kind / variety of seed type
of packing material used.

• For cereals in ordinary storage conditions for 12-18
months, seed drying up to 10% moisture content appears
quite satisfactory.

• However, for storage in sealed containers drying upto 5-8
% moisture content depending upon particular kind may be
necessary.



The drier the seed the higher will be the storage life.

Seed moisture content
(%)

Storage life
(Years)

11-13 ½ 

10-12 1

09-11 2

08-10 4



Classification seed based on moisture content and 
storability

Orthodox
• The seeds able to tolerate moisture loss and less seed

moisture favours the storage i.e., decreased moisture
increased storage period. Eg. Rice, sorghum and most of the
cultivated species.

• Orthodox seeds are long-lived seeds and can be
successfully dried to moisture contents as low as 5%
without injury and are able to tolerate freezing. Orthodox
seeds are therefore, also termed as desiccation tolerant
seeds.

• In-fact, the life span of orthodox seeds can be prolonged
with low moisture content and freezing temperatures. Ex-situ
conservation of orthodox seeds is therefore, not problematic.



Recalcitrant
• Just opposite to the orthodox. Seeds not able to tolerate

moisture loss. Required high moisture for viability
maintenance.

• Recalcitrant seeds are remarkably short-lived which
cannot be dried to moisture content below 20-30%
without injury and are unable to tolerate freezing.
Recalcitrant seeds are therefore, also termed as
desiccation sensitive seeds.

• Recalcitrant seeds are difficult to be successfully stored
and their ex-situ conservation is problematic.

• High moisture content that encourages microbial
contamination and results in more rapid seed
deterioration.



• Storage of recalcitrant seeds at freezing temperatures
causes the formation of ice-crystals which disrupt cell
membranes and causes freezing injury.

• Therefore, the plants that produce recalcitrant seeds
must be stored in growing phase (i.e., as growing plants)
rather than as seeds and propagated vegetatively.

• Recalcitrant species belong to trees and shrubs of mostly
tropics and also of temperate areas which are moist and
some plants which grow in aquatic environment.

• Some common examples of plants that produce
recalcitrant seeds (which are generally larger than
orthodox seeds) include, avocado, cacao, coconut,
jackfruit, lychee, mango, rubber, tea, some horticultural
trees, and several plants used in traditional medicine.



Intermediate Seeds:

• Certain seeds do not conform fully either to orthodox or
recalcitrant category.

• Some of these seeds may have a limited desiccation
tolerance but are sensitive to freezing temperatures.

• For these seeds, an intermediate category has been
suggested by Ellis (1991). Citrus and Coffee seeds may
fit this intermediate classification.



Microflora, Insects and Mites

• Activity of all these organisms can lead to damage
resulting in loss of viability.

• Microflora activity is controlled by Relative Humidity
temperature and Moisture Content of seed.

• Treated seeds with fungicides can be stored for longer
periods.

• Fumigation to control insects will also help to store longer
period.

• Fumigants - eg., methyl bromide, hydrogen cyanide,
ethyline dichloride, carbon tetra chloride, carbon
disulphide and napthalene and aluminimum phosphine.



2. Abiotic factors
Relative humidity

• Relative humidity is the amount of H2O present in the air at

a given temperature in proportion to its maximum water

holding capacity.

• Relative Humidity and temperature are the most important

factors determining the storage life of seeds. Seeds attain

specific and characteristic moisture content when subjected

to given levels of atmospheric humidity.

• This characteristic moisture content called equilibrium

moisture content.



2. Abiotic factors
Relative humidity

• Equilibrium moisture content for a particular kind of

seed at a given Relative Humidity tends to increase as

temperature decreases.

• Thus the maintenance of seed moisture content during

storage is a function of relative humidity and to a lesser

extent of temperature.

• At equilibrium moisture content there is no net gain or

loss in seed moisture content.



Temperature
• Temperature also plays an important role in life of seed.
• Insects and moulds increase as temperature increases.
• The higher the moisture content of the seeds the more

they are adversely affected by temperature.
• Decreasing temperature and seed moisture is an

effective means of maintaining seed quality in storage.

Gas during storage
Increase in O2 pressure decrease the period of

viability. N2 and CO2 atmosphere will increase the storage
life of seeds.



Seed selection for extended storability
• Store well mature seeds.
• Store normal coloured seeds
• Seeds should be free from mechanical injury
• Seeds should not have met with adverse conditions

during maturation
• Seeds should be dried to optimum moisture content.
• Seeds should be treated with fungicides before

storage.
• Suitable packaging materials should be used for

packing.



STORAGE GODOWNS AND THEIR MAINTENANCE

Seeds undergo deterioration due to aging in storage.

This is accelerated by climatic factors and external biotic

factors like insects and pathogen. In addition to seed borne

pathogen and storage insects, seeds are damaged by birds

and rats for their feed. Clean and hygienic godowns protect

the seed from external insects and preserve the seed.

Hence care should be taken in construction of godown.







In maintenance of seed in godown following points are to 

be considered. 

• Godown should be clean and dry

• Seed bags should not be stacked directly on floor. 

• Should be stacked on wooden ballets.





• The height of the stack should not be more than 6-8 bags.
• Different seed lot should be kept separately.
• Godown should be sprayed periodically once in a week or

fortnightly with Malathion 50 EC (1 : 300 Chemical :
Water) @ 5 lit. sq. m-1 or 0.25% Nuvan @ 1 lit. 100 m3-1.

• Altering the chemicals at weekly intervals will give better
control.

• Seed lots can be fumigated with Aluminium phophide @ 3
gm/cu.m in air tight condition for 7 days. This can be done
as propylatic measure and on minimum infestation by
insects.

• Seed lots should be periodically (once in month) tested
for seed quality.



• Based on seed testing result, seeds can be dried under 
sun for the removal of moisture. It reduces insect and 
pathogen infestation.

• New seed lots should be kept away from old seed lots 
to avoid secondary infestation of insects.

• Seeds should be treated with combination of fungicide 
and insecticide (eg.) Thiram @ 2 g kg-1 + carbaryl @ 
200 mg kg-1.

• Frequent supervision of each and every lot is must.
• Seed bag should be restacked once in 3 months for free 

aeration. 
• Instead of gunny bags low cost interwoven polythene 

bags should be used to prolong the life of seed.
• supervision. 



• Pesticides, fungicides, fertilizers, rejects should not be 
stored with seed.

• Each lot should be labeled accurately and registers for 
stocks should be maintained. 

• Per acre or per hectare packing (small) is preferable for 
easy handling and effective



Gunny bags



Mud and earthen structures
• Clay, straw and cow dung-

3:3:1. Earthen structures are
made, sun dried and then
burnt in fire. Used for storage
of Paddy, wheat, sorghum, oil
seeds and pulses.

• Life 8- 10 years. During rainy
season develop cracks and
moisture absorption followed
by insect and mould
infestation.

• Capacity is 5 to 10 q



Bamboo structures

• Split bamboo woven in the form of a cylinder with wide
base and narrow mouth

• Used for the seeds of Paddy, wheat and sorghum
• Life 4-5 years. Weight loss due to insect attack is 5 % in

paddy and 15 % in sorghum.
• Capacity is 500 Kg



Paddy straw storage structure Bottle gourd shells

• Paddy straw is wound in the form of rope to varying diameter (30–100q)

• Stem of vitex and pigeon pea stalks wound like a bin and both sides are 
plastered with mud and cow dung (1-2 q).

• Bottle gourd empty shells are used (2-5 kg)

• Not insect and rat proof. Temporary structure only for storage of 
small quantity of seed lots.



Wooden structures

• Local wood is painted black. At the top, 30 cm x 20 cm in let 
and at the bottom 30 cm x15cm outlet is provided

• Life15- 20 years. Neither airtight nor moisture proof.
• Used for stoage of paddy seeds with the capacity of 10 q
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