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Abstract : Seed germination and the field crop stand that is necessary for the higher yield area ffected by the physiological quality
of the seed i.e. the seed viability and vigor. The Rabi sorghum seed is considereda”moderate storer” as its viability fluctuates
drastically under warm and humid storage conditions. In the present research,we evaluated the stored Rabi sorghum seed
material for its physiological quality particularly vigor and viability as germinative evaluation criteria. The seeds of Rabi sorghum
variety, SPV-1411, SPV-1595, CSV-22R, CSV-29R and SPV2407 were stored in air-tight plastic containers and kept under ambient
laboratory conditions were evaluated for germinative criteria. The storage of seeds resulted in the deterioration of seed vigor as
evidenced by the decline in the various parameters investigated.
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INTRODUCTION

Sorghum [Sorghum bicolor (L.) Moench] is one of
the most important milletcereal grain crops, originating
from West Africa about 5000- 8000 years ago (De
Candolle,1884). It is the fifth most important cereal crop
in the world and is the dietary staple of more than 500
million people in more than 30 countries (ICRISAT,
2010). It is a water-efficient crop for semiarid and arid
environments where water is the main limiting factor.The
yield of the sorghum crop is dependent on various factors
including the quality of seed used for sowing. The
environment before harvest, at the time of harvest, and
after harvest influences the physiological quality of the

seed. Hence, it is essential to know the physiological
quality of the seeds before sowing these in the field and
that requires rapid, precise and convenient evaluation
criteria. Therefore, the present study was conducted to
evaluate the physiological quality of Rabi sorghum seed
using germinative parameters.

MATERIAL  AND  METHODS

The seeds of the Rabi sorghum genotype were
produced in Sorghum Research Station V.N.M.K.V,
Parbhani in 2018 and were stored for further germinative
studies. Germinative evaluation criteria for seeds of 5
sorghum genotypes were studied in the seed stored under
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ambient storage conditions employing CRD design with
four replications.The seed of each entry was stored from
May 2018 onward in an airtight plastic container kept in
the laboratory under ambient conditions. The sample
wasdrawn for various observations at monthly intervals
till the seed germination declined considerably below the
Indian minimum seed certification standard

A hundred seeds of each entry were weighed and
kept in a wet paper towel. The seeds were weighed
after 4, 10, and 16 hours of imbibitions. The rate was
calculated by subtracting the initial value from the
subsequent ones and presented of water imbibed during
different periods of imbibitions. The germination test was
conducted in four replications of 100 seeds each by
adopting between paper methods as described by ISTA
rules (1996).The temperature of 25 ± 1°C and RH of 95
percent was maintained during the germination test.
Germination percentage was observed after 24, 36, 48,
72, hours, and 7 days period. The counts taken onthe 3rd
and 7th day were considered as first and final counts
respectively. The germination index was calculated as
per the formula given by Maguire. (1962),using average
values derived from germination trials. The root length
of ten randomly selected normal seedlings after 7th day
ofthe germination trial was measured in four replications
and mean values were calculated. The root length of
ten randomly selected normal seedlings after 7th day
ofthe germination trial was measured in four replications
and mean values were calculated.The seed weight
differences in the stored seeds were also tabulated (Table
1).

RESULTS  AND  DISCUSSION

The experimental findings obtained from the present

study have been discussed in following heads :

Imbibition :
The imbibition rates of 0-4 hours, 4-10 hours and10-

16 hours were studied. The imbibition rate of 0-4 hours
differed significantly among the entries and over the
storage period. The entries and storage period were also
significant. The highest imbibition rate was recorded for
SPV2407 followed by CSV29R.

Germination percentage :
The entries and the storage period differed

significantly concerning germination percentage after 24,
36, 48, and 72 hours and 7 days. The entry SPV2407
recorded the highest germination percentage followed
by CSV29R, SPV1411, and CSV22R respectively.

Germination index :
The entries and storage period differences were

significant. The entries recorded a higher value as was
the case in germination percentage.The entry CSV29R
recorded the highest value followed by SPV2407,
CSV22R, and SPV1411 respectively.

Root length :
The entries and storage periods were significant

and the highest root length was recorded in the entry
SPV2407 at the initiation of storage (Jul 2018) while the
lowest root length was recorded in CSV29R at the end
of the storage period.

Shoot length :
There was a decline in shoot length with the increase

in the storage period. The entries SPV2407 and CSV22R
recorded higher shoot lengths.

Table 1 : Seed weight difference variation in various months during storage 
Seed weight (of 100 seeds in g) difference of stored seeds during  the sampling period of the month 

Treatment 
July August September October 

SPV1411 4.17 4.05 3.97 3.87 

SPV1595 4.89 3.84 3.77 3.45 

CSV22R 4.88 3.39 3.23 3.31 

CSV29R 3.81 2.74 2.84 2.67 

SPV2407 5.13 4.03 3.94 4.15 

Mean 4.53 3.61 3.56 3.49 

S.E.± 0.12 0.06 0.08 0.08 

C.Dat5% 0.37 0.22 0.25 0.24 

C.V. (P=0.05) 5.43 3.83 4.72 4.64 
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Root / Shoot length ratio :
The highest root shoot length ratio was recorded in

SPV411. The minimum ratio was recorded for entry
CSV29R.

Shoot fresh weight :
Shoot fresh weight also showed a declining trend

over the storage period and it differed significantly among
the entries. In general, the entry SPV2407 reported the
highest value followed by SPV1595.

Seedling fresh weight :
The seedling fresh weight showed a decreasing

trend with the advancement of storage periods. The
entries differed significantly and the highest value was
recorded by SPV207 followed by CSV29R, respectively.

Conclusion :
Rabi sorghum variety SPV2407 and CSV29R were

superior and recorded better germinative evaluation on
the physiological quality of the Rabi sorghum genotype.
The germinative parameters except seedling moisture
exhibited a significant decline with the deterioration in
seed vigour due to storage.

REFERENCES

Awika, J.M. and Rooney L.W. (2004). Sorghum
phytochemicals and their potential impact on human health.
Phytochemistry, 65 (9) : 1199-221.

De Candolle, A. (1884). Origin of cultivated plants, Hafner
Publishing Company, New York. U.S.A.

ISTA (1985a). International rules for seed testing, Seed Sci. &
Tech., 13 : 299-355.

ISTA (1985b). Determination of moisture content. Seed Science

& Technology, 13 : 338-341.

ISTA (1996). International rules for seed testing, Seed Sci.
&Tech.,13 : 299-513.

Kamble, B.G. (2015). Germinative and non-germinative
evaluation for physiological quality of seed in pearl millet.
Ph.D. Thesis, College of Agriculture Junagadh.

Kandil, A. A., Sharief, A. E. and Shetelwy, M. S. (2013). Seedling
parameters of soybean cultivars as influenced with seed
storage periods,conditions and materials. Int. Journal of Agric.
Sci., 5 (1) : 330 138.

Kujur and Gabria, M. Lai (2015). Effect of hydropriming and
osmopriming on germination behaviour and vigour of soybean
[Glycine max (L.)] seeds. Agric.Sci.Digest., 35 (3) :  207-210.

Kunkur, V.K. Hunje, R. Blradarpatll, N.K. and
Vyakaikarnhai, B.S. (2007). Effect of seed coating with
polymer, fungicides and insecticide on seed quality in cotton
during storage. Karnataka J. Agric.Sci., 20 (1) : 137-139.

Maguire, J.D. (1962). Speed of germination aid in selection
and evalution for seedling emergence and vigour. Crop.
Science,2 : 176-177.

Nagawade, D.R. Bharud. R.W. and Shelar, V.R (2013). Effect
of storage on quality of soybean [Glycine max (L.) Merrill]
seeds. Bioinfolet., 10 (4C) : 1479 1453.

Shelar, V.R. Mali, M.S. and Nagawade, D.R. (2015). Influence
of storage conditions on quality of soybean [Glycine max (L.)
Merill] seeds. Journal of Food Legumes. 28 (2) : 67-71.

Totewad P.G. (2017). To study field emergence and laboratory
evaluation with respect to physiological quality of soybean
genotype [Glycine max (L.) Merril]. Bull. Env. Pharmacol. Life
Sci., 6 (Special issue 2) : 01-06.

Vange, T. Ikyeleve and Okoh (2016). Effect of packaging
materials and storage condition on soybean germination and
seedling vigour in markudi. Res.J. Seed Science, 1819 : 3552.

Studies on the physiological quality of stored sorghum seed concerning germinative parameters

20t h

 of Excellence
Year

 

202-204


