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. i ived as compared to other grain
ABSTRACT: Germination and vigour pojents, o e ?e(tedtfs ZI;‘;I:QE vigour andl::/iability (longevity)
crop and is often reduced prior to sowing. Hence knowledge of sta et 1o study the effect oF aging
is essential for sequential disposal of seed lots. An experiment was a etens vz, germiriation, vigour
and storage on storability and quality of soybean seed. The seed quality para ey Tl',le lots were stored at
index I & II and electrical conductivity of four seed lots of soybean were recor ed. e oot
ambient conditions for six months and after every two months of storage, see qfua t};essm e
Accelerated aging (AA) test of these lots was performed at 48, 96, 144 @d .1.92 hrfi ‘ f(;l‘ as o ;:,’l o
longevity. Pooled analysis of three year data for five characters showed significant differen d.6 ntis y
germination of soybean seed was 87 %, which was reduced to 82, 77 and 74 % after 2, 4 an mo il
storage, respectively. Germination status of soybean seed after 48, 96, 144 a.n‘d 192 hrs of AA.test's was 79, 72,
39 & 24 % respectively. Seed germination deteriorated more than 50% of initial level of germination after 144
hrs of AA test. Pooled analysis of three year data revealed that germination status observed at 96 hrs of AA
test (72%) simulates 6 months storage period (74%) under ambient conditions. Positive and highly significant
correlation between these parameters (0.996) indicated close association. Field emergence was also
significantly correlated with first count germination (0.957), seedling dry weight and vigour index (0.890).
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INTRODUCTION

Soybean is one of the important oilseed crop and
the area under this crop is consistently increasing,
however, productivity remains constant. One of
the major constraints in soybean cultivation is
non availability of high vigour seed at the time
of sowing. Seed viability is greatly influenced by
storage conditions, mainly relative humidity and
temperature. The AA test was initially developed
to determine seed storage potential [1]; it has
evolved into a commonly used seed vigor
indicator [2] for many large-seeded crops and has
been schessfully used in ranking the seed vigor
9f Vérlous crops [3-5]. Therefore, present
mvestlgation‘ was undertaken to determine the
seed longevity of soybean by AA tests and to
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MATERIALS AND METHODS

The storability was assessed for four seed lots of
soybean variety JS-335 having germination above
IMSCS ie., 87%, 86% and 88% for three
consecutive years respectively, and kept for
storage under ambient conditions, at 25-30° C and
55-65 % RH. Initially and after every two months
of storage period, first count and final count
germination were recorded as per ISTA rules [6].
Seedling length and seedling dry weight of 10
normal seedlings were recorded and vigour index
I & II were estimated by using the kprocedum
suggested by Abdul-Baki ang Anderson [7].

Electrical conductivity of geed leachate were
recorded by conductivity

following the standard
Agrawal and Dadlani [
out by keeping seed

pProcedure given by
8l. AA test was carried
In incubator at 41°C
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ature and 100% relative humidity for 48,

er
te111§’44 and 192 hrs and above observations were
96, rded. gtatistical analysis was done as per the
¢C0 iven by Panse and Sukhatme [9].

RESULTS AND DISCUSSION

pooled analysis of three years fiata for six seed
aality parameters r.evealed significant differences
jue to storage perloc.‘ls and AA tests (Table 1).
Vean initial germination at final count was 87%,
ohich reduced to 74% after 6 months of storage
eriod. Germination of same seed lots were 72%
3t 96 hrs of AA test, and were at par with the
germination observed after 6 months storage
period- It was very interesting to note that, the
first count germination and field emergence of
all seed lots were nearly equal at corresponding
storage periods and AA tests. The pooled mean
germination  at first count over the years and
storage periods was 67% and field emergence was
46%, which indicated close association between
them.

All the four seed lots showed significant
differences for germination due to different
storage periods and AA tests during all the three
years. Germination of all the seed lots falls below
50% of the initial level after 144 hrs of AA test.
Germination percentage observed at 96 hrs of AA
test in all the seed lots was not significantly
different from germination status observed at 6
months storage period. Oxidative damages are
responsible for the deteriora-tion changes
observed in aged seeds. Free radical oxida-tions,
enzymatic dehydrogenation and aldehyde
oxidation of proteins might reasonably contribute
to the progress of seed quality [10].

Germination of seed deteriorated with
progTeSSiVe storage period [11]. Vigor tests
E:;:lde .addiﬁonal information on the rate and
. m‘:rmuy of seedling growth and emergence
Condi};' under a wide range of environmegtal
oServlonS [12, 13]. Both the vigour indices

ed after 6 month storage period and 96 h
t.es.t were also non-significant. Electrical
tivity of seed recorded at beginning of
?t Was low, which may be attributed to
seg Of cellular membrane of seed. It

with progressive storage periods. The
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rate of deterioration rapidly increases either with
high seed moisture content or temperature of
storage [14]. Decreased plasma membrane
sustainability, changes in molecular structure of
nucleic acid and decrease in enzyme activities
resulted in lower germination potential with
gradual increase in aging duration.

The evidence provided here indicates that
deteriora-tion treatment caused a remarkable
decrease in germina-tion characteristics. These
results are in agreement with those of Ruzrokh
et al. [15] and Verma et al. [16]. Failure of aged
seeds to germinate might be due to lipid
peroxidation, mitochon-drial dysfunction and less
ATP production. Mc Donald [17] and Ghassemi-
Golezani et al. [10] reported that decrease in
germination per cent and other indices can be
related to physiological and biochemical changes
during seed aging. Studies of Kapoor et al. [14]
showed that accelerated aging in cowpea seeds
affected all physi-ological parameters such as
germination percentage and vigour index. Their
findings also supported that decrease in seed
viability, germination rate and vigour is correlated
with biochemical changes (decreased soluble
proteins and sugar content) associated with seed
aging. Mean time to germination increased in
deteriorated seeds in our study. It is in agreement
with the results of Khaje Hoseini et al. [18]. They
showed that deteriorated soybean seeds took
longer time to germinate.

Correlation analysis of three years data of
storage period and AAT (Table 2) showed
significant and high positive correlation between
6 month storage period and 96 h of AA test
(0.996), indicating strong association between
them. Other characters also exhibited significant
and positive correlation among themselves.
However, germination after 144 h of AA test
exhibited negative correlation with all other traits
except 96 h of AA. Correlation analysis among
the vigour parameters and field emergence (Table
3) showed significant and high correlation for
first count with field emergence (0.957), followed
by final germination count (0.951) and seedling
dry weight vigour index (0.890). Various factors
such as weather conditions during seed producing
stage, pests and diseases, seed oil and moisture
content, mechanical damages, storage time and
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ity parameters in soybean
Table 1. Year wise and pooled analysis of three years data for seed quality p |

: bov Field emergence
s et vt Germination final g
Treatment Germination firs

9
count (%) (4™ day) count (%) ' y Lo )
st nd 3 Pooled 17 2 3 Pooled
3 = L : / Year  Year  Year
Year  Year Year Year Year Year —_—
;n:: 82 80 81 81 87 86 88 87 84 7% 82 81
2 months 80 70 80 77 86 75 85 82 82 70 77 76
4 months 79 60 77 72 84 64 83 77 80 60 76 72
6 months 75 54 75 68 81 59 81 74 78 57 74 70
48 AAT 79 65 80 75 84 69 84 79 65 by 79 6%
96 AAT 70 53 78 67 78 58 80 72 60 55 75 63
144 AAT 30 41 30 34 34 46 68 39 40 41 32 38
Mean 71 60 72 67 76 65 77 73 70 60 71 66
S.E.(z) 0.89 1.17 051 5.18 0.90 1.16 0.64 5.28 0.72 1.08 0.70 4.98
CDat 5% 287 332 157 157 285 349 196 16.00 229 323 215 153
Initial 89.5 86.2 875 88 3167 2314 2448 2643 0.396 0.786 0.414 0532

2 months 85.6 832 846 85 3007 2110 2194 2435 0.419 0.792 0442 0551
4 months 756 798 80.0 79 28864 2015 2023 2300 0.499 0.798 0.505 0.601

6 months 669 702 787 72 2567 1912 1934 2138 0591 05800 0516 0636
48 AAT 830 785 966 86 2046 2012 2274 2111 0.724  0.767 0507 0.666
96 AAT 78 698 817 70 1165 1895 o037 1697 0.773 0.780 0569 0.707
144 AAT 279 306 372 32 599 gog gy 779 0937 0792 0592 0774
Mean 95 712 781 730 2201 1874 19g4 2015 0.620 0788 0506 0.633
S.E.(+) 078 510 083 415 1881 99 1 27 002 249 001 (g9

€D at 5% 250 152 255 128 603 o9y 604 690 005 746 004 030

Table 2. Correlation matrix of storage period and AAT in soybean over three years

Initial 2 months 4 months 6 months 48 AAT 96 AAT 144 AAT
Initial — 0.866 0.842 0.866 0.866 0.904 - 0.654
2 months — 0.990 0.970 0.960 0.990 - 0.945
4 months — 0.980 0.985 0.990 - 0.958
zgm::;hs — 0.970 0.996 - 0.944
% AAT — 0.980 - 0.945
144 AAT B oot
e —
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Table 3. Correlation matrix of vigour parameters and field emergence in soybean over three years

First count  Final count Vigour index  Vigour index EC of seed Field emergence

germination  germination (Seedling length) (Dry matter) leachate (%)

(%) (%)

1 2 3 4 5 6
1 — 0.996 0.867 0.826 - 0.618 0.957
2 — 0.849 0.816 - 0.634 0.951
3 — 0.847 - 0.537 0.858
4 — 0.641 0.890
5 — - 0.680
6 _
r = 0532
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