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ABSTRACT 

 
The seed viability of stored wheat grains was checked by sprouting test. The germination 

studies shown that viability of the stored wheat grain reduces on storage. The study has shown that 
the U.P. 262 has much more sprouting capability as compared to H.D. 1982. The sprouting capacity 
of both the varieties analyzed showed a decrease to about 70% after three years of storage. After 3 
years it takes from days to weeks and in some cases even months for sprouting to be complete. The 
seed viability approaches was utilized to understand the wheat grain quality under post harvest 
storage. Thus concrete steps should be taken to improve the storage conditions in the government 
godowns which is the single largest granary of India. It was observed that a holistic ecological view is 
needed when considering management approaches to long-term-storage of wheat grains for the 
maintenance of quality. Methodologies should be examined to develop a new and better method for 
preservation of stored wheat grains with minimal loss of nutrient content. The germination capacity of 
the stored wheat grain reduces with time. The research paper helps to determine the sprouting 
capacity of stored wheat grains for agricultural purposes. The grain losses found in quantity and 
quality; can be in the form of depletion in seed viability, hardness, colour, size and shape, grain 
weight under post harvest storages. 
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INTRODUCTION 

 
Wheat (the Triticum spp.) is cultivated 

worldwide.  Globally, wheat is the most-produced 
food among the cereal crops after rice. Wheat 
grain is a staple food used to make flour for 
leavened, flat and steamed breads; cookies, 
cakes, breakfast cereal, pasta, noodles; and for 
fermentation to make beer, alcohol, vodka or 
even biofuel. Among the various seeds of 

cereals, the wheat grains provide more food to 
over one thousand million human beings of this 
earth than any other plant or animal products. 
According to an estimate (U.S. Year Book of 
Agriculture, 1961), about one fourth supply of 
human energy comes from the wheat grains in 
the United States; It is therefore, most 
appropriate that these wheat grain must be 
protected at all stages of handling, from the 
time of harvest, through storage, transportation 
and processing, upto the time they are ready to 
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be consumed. The post harvest loss of wheat 
grain has been found to be highest during 
storage (Magan et al., 2003). Stored grains can 
have losses in both quantity and quality. Losses 
occur when the grain is attacked by 
microorganisms and other organisms including 
insects, mites, rodents and birds (Neetirajan et 
al., 2007). 

There are a number of evidences that 
indicate invasion of wheat grains by storage 
microorganism can drastically reduce their 
germinability (Papavizas and Chritensen, 1960).  
The grain contains various nutritive substances, 
causing other organisms to grow very efficiently 
and reduce the viability of stored seeds 
(Karppanen et al., 1985; Jayas, 1995; Humpisch, 
2001; Lugauskas et al., 2002; Bakutis, 2004).  

This has been considered as a major 
factor for grain quality with special reference to 
the seed viability. It is used in differentiating hard 
and soft classes of wheat. When hard grains are 
used for making flour, their endosperm is 
cracked along the line of aleurone layer giving 
more flour yield. On the other hand, most part of 
aleurone layer in soft wheat remains with 
endosperm, which causes inconsistency in flour 
during milling operation. The abiotic variables 
include temperature and moisture content of the 
grains; the latter in grains increases due to 
seepage of moisture from soil or from cemented 
floor (Pingale, 1970). Water absorption has a 
direct effect on the amount of bread produced 
and is considered to be an important quality 
factor (Hosoney, 1987; Wosniak and Styk, 1996; 
Nakatsku, 1998; Mis and Giodecki, 2000, 
Wosniak, 2001).   

When hard grains are reduced to flour, 
large number of starch granules get damaged 
which in turn absorb more water. While in softer 
wheat, as the number of damaged granules of 
starch is low, and the water absorption is less. 
Various methods for measuring the grain 
hardness by sprouting test, particle size index, 
pearling resistance, grinding resistance (time to 
grind), sound of grinding, starch damage, near-
infrared (NIR) analysis and crushing or slicing of 
individual kernels have been proposed (Pretson 
et al., 1978; Luckow and Bushuk, 1984; 

Leelavathi et al., 1990; Koekskel et al., 1993; 
Gaines, 2000; Mis et al., 2000; Singh et al., 
2001; Famera  et al., 2004). A positive 
correlation has been established between the 
permissible moisture content of grain, α-
amylase activity, the hardness and viability of 
stored grains (Mis and Grundas, 2002; 
Mohammadkhani, 2005). 

 

MATERIALS AND METHODS 

 
The investigation was done at Allahabad 
Agricultural Institute-Demmed University, 
Allahabad in India. . The work was an attempt 
to correlate the seed viability and quality of 
wheat grain under storage. The wheat samples 
were collected separately in 3 replicates for 
each of the wheat (Triticium aestivum L.) 
varieties viz., U.P. 262 and H.D. 1982 from 
government godown, Naini, Allahabad district, 
whole sale dealers from Naini and Muttiganj 
markets of Allahabad and from the local 
farmers. The samples were brought to the 
laboratory under aseptic condition where they 
were screened (before washing and after 
washing with water). The wheat grain samples 
collected from different locations of Allahabad 
were subjected to sprouting test for 
determining the seed viability and germination. 
The Determination of seed viability of stored 
wheat grains by sprouting test protocol 
(Armolik et al., 1956). 
 
i) The wheat grains were surface sterilized 

with 0.2% sodium hypochlorite for one 
minute. 

ii) The surface sterilized seeds were washed 
thoroughly with sterile water for 5 times. 

iii) The seeds were placed in petridishes with 
two layers of Whatmann No.1 filter paper.  

iv) The seeds were placed with the crease 
facing down in the petridishes containing 15 
ml of distilled water.  

v) The petridishes were covered and 
incubated in a germination cabinet at 220C 
and approximately 95% relative humidity 
with light for 72 hours. 
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vi) The grains in which plumule developed into a 
shoot were considered to have sprouted and 
the observations on germination were 
recorded. 

 

RESULTS AND DISCUSSION 

 
Germination test is the best indication of 

seed viability. The depiction of a germinating 
wheat grain is given in Figure 1.1. The maximum 
and minimum percentage of sprouting in the 
stored wheat grains for UP 262 and H.D.1982 
were 95 to 62% and 96 to 70% respectively. A 

gradual reduction in germination 
percentage/seed viability was observed for all 
the four periods under study. The germination 
percentage observed in H.D.1982 was slightly 
more than U.P. 262. Compared to all other 
collection sites, the wheat grain samples 
collected from government godown, Naini (S1) 
showed a slight increment in the germination 
percentage except for the P4 samples in 
H.D.1982 where S2 showed an increased 
germination percentage (Figure 1.2 and Figure 
1.3). 

 
 
 

 
 
 
 
 
 
 
  
 

(i)                            (ii)                                           (iii) 
 
Figure 1.1: Viability of the wheat grain seeds by sprouting test with different time duration.  
 (i) Germination after 24 hours  (ii) Germination after 48 hours  (iii) Germination after 96 hours 

 
 

 
 

Figure 1.2  
Germination of wheat grain samples (U.P. 262) by sprouting test 
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Figure 1.3  
Germination of wheat grain samples (H.D.1982) by sprouting test 

 
Stastical Analysis: The statistical analysis of 
wheat grain viability is calculated from the value of 
F due to period and due to variety is greater than 
their respective F values at 5% probability level. 
Whereas the calculated F value due to site is 
smaller at 5% probability level than its table value 
and hence there is no significant difference due to 
site on grain viability, concluding that there is 
significant effect of period on the wheat grain 
viability and there is a similar significant difference 
between the two varieties on the stored grain 
viability. 

The genetic variation in dormancy is 
expressed as a distribution of germinability over 
time. The result obtained in the investigation 
showed that the stored grain loses its viability with 
time. This can possibly be due to the mycotoxins 
produced by fungi. Similar results of post 
harvested wheat grains having reduced sprouting 
under storage has been obtained by other 
scientists (Christensen and Drescher, 1954; 
Hummel et al., 1954; Christensen, 1955, 1964; 
Armolik et al.,1956; Tuite and Christensen, 1957; 
Qasem and Christensen, 1958; Papavizas and 
Christensen, 1960; Field and King, 1962; 
Christensen and Lopez, 1963; Schoental and 

White, 1965; Leelavathy, 1966; Sullia, 1966; 
Lopez and Christensen, 1967; McCalla and 
Norstadt, 1967; Das and Srivastava, 1969; 
Misra and Singh, 1969, Lalitha et al.,1970; 
Ayachi, 1971; Roy et al.,1972; Srivastava, 
1974; Chandra et al.,1985). The results show 
that, as storage period increases the sprouting 
decreases i.e., storage increases dormancy. 
However, this may vary depending on 
genotype. Reddy et al. (1985) reported that the 
maximum potential seed dormancy of a 
genotype can be determined by evaluating the 
seeds in a range of germination temperatures. 
In Mares study of two genotypes from five 
different sites, the sprouting differences were 
greater among the collection sites of stored 
grain samples. It might be expected that if the 
germination tests were carried out over a 
longer period, and under the storage conditions 
the required nutrients are affected which would 
protract dormancy with time. However, there is 
good reason to achieve seed germination as 
quickly as possible to avoid protracted 
germination. Protracted germination uses 
expensive growth facilities, may delay results, 
and place tests at a higher risk of 
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contamination with microbial growth. Similar 
results are available in literature (DePauw and 
McCaig 1989 and Mares 1992). 

During the course of this work, sprouting 
process and its effects on the quality of wheat 
grain was studied. They are composed of two 
separate stages: soaking of grains, and 
germination (incubation) of grains (Preston et al., 
1978; Lukow and Bushuk, 1984; Leelavathi et al., 
1990; Singh et al., 2001).  
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