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Seed deterioration is the “deteriorative alterations
occurring with time that increase the seed’s exposure to
external challenges and decrease the ability of the seed
to survive”. It leads to reduction in seed quality with
storage duration and asthe seed

inactivation of proteins during seed storage may lead to
deterioration as it depresses the metabolic capacity and
reduces the ability of metabolic system to repair the
damages incurred during storage. The proteins may be
inactivated by losing or gaining

germinability decreases causing
loss of vigour and making seeds
lessviableresultinginthe death
of seedlings in field. The
process of seed deterioration
could be associated with
progressive decrease in
germinability, increased mean
time of germination, increasein
the number of abnormal
seedlingsand lower toleranceto
adverse storage conditions
(Dahujaand Yadav, 2015).
Seed deteriorationisrelated

certain functional groupsor by
conversion of amino acids
within the protein structure
(Dahujaand Yadav, 2015). Lipid
peroxidation of membrane
leads to decline in membrane
integrity and increases the
membrane permeability. Loss
of seed viability is extremely
related with various metabolic
and biochemical dterationsthat
resultinlossof reductioninthe
energy metabolism, membrane
integrity, RNA impairment, ATP

with various metabolic, cellular

and chemical alterations including lipid peroxidation
mediated by free radicals, decrease in proteins, DNA
damage, inactivation of enzymes, breakdown of cell
membranes, protein synthesis, impairment of RNA and
causes several negative effects on seed (Mahjabin et al.,
2015). The primary cause for loss of viability islossin
cellular membraneintegrity. Weakening of membrane and
permeability loss occur at an early phase during the seed
deterioration. As aresult, seed cells are not able to hold
their regular physical state and function. During seed
deterioration, weakening of membrane increases
electrolyteleakagewhich resultsinlossof field emergence,
seed germination and vigour of the seedlings (Mahjabin
et al., 2015).

During seed aging, injury to the organization of cell
membranes might represent an important factor in
explaining seed deterioration. The deteriorative reactions
take placein the seed more readily when moisture content
ishigher, thus, it imposesathreat to survival and longevity.
Seeds stored at high moisture content demonstrate
increasein therespiration rate, heating and fungal attack
resulting in reduced seed vigour and viability. The

production, protein synthesis
and degradation of DNA.

Seedsrich in lipids have limited longevity duetoits
specific composition. Composition of fatty acid isthe most
essential factor that determines oil susceptibility to
oxidation (Morello et al., 2004). For exampl e, sunflower
seeds need specia care during storage due to high ail
content which can easily giverise to processes that lead
tolossof per cent germination and seed viability (Shaban,
2013). Damage caused by lipid peroxidation at cellular
level can be prevented or reduced by protective
mechanisminvolving freeradical and peroxide-scavenging
enzymes such as catalase (CAT), glutathione reductase
(GR) and superoxide dismutase (SOD). These enzymes
play akey rolein the process of seed deterioration and
thus changes in the activity of these enzymes can be an
indication of seed quality loss. Thus, enzyme activity is
positively correl ated with the seed germination.

Seed viability isamatter of great concern, therefore,
procedures to keep germination effectiveness of stored
seeds. Storability of seedsismainly influenced by quality
of the seed at the time of storage, pre-storage history of
seed (environmental factors during pre and post-harvest
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stages), relative humidity, moisture content of seed, storage
temperature and extent of storage. For successful storage
of seeds, zeolite drying beadsanewly devel oped desi ccant
technology is being used. Using drying beads, seeds can
berapidly and efficiently dried to secure storage moisture
contents and preserving seeds in moisture impervious
containersnot only helpsto maintainlow moisture contents,
but also prevents|ossesto insects, rodents and pests. Seed
desiccant drying beads provide asimple, inexpensive and
reusable method for seed storage. Drying beads are
ceramic materials, especially absorbing and holding water
moleculein their microscopic pores. The beads continue
to take up water until al of itsporesarefilled, upto 20 to
25 per cent of their initial mass. When kept in moisture
impervious container, the beads eradicate water fromthe
atmosphere, maintaining and creating avery little humid
environment. Seeds when placed into a container with
the beads at low air humidity will lose water and will
continueto do so until they approach equilibrium. Hence,
desiccant-based drying basically transfers the water in
the seed to the drying beads from the air without the need
of heating process. The beads can afterwards be removed
and regenerated individually by heating at >200°C for 2
hours to release the absorbed water.

Hence, the accessibility of asufficient supply of high
quality seed isnecessary for asuccessful seed production
programmeand for the maintenance of aviable and fruitful
agriculture. In agriculture, unpredicted losses in seed
viability negatively affect storehouseinventories, seed sae
and production schedul e, causing theindustry hugelosses
every year (Walters et al., 2010).
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