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ABSTRACT The correlation between results of field emergence and accelerated aging test 0.6

64**) and the

correlation between accelerated seed ageing and grain yield kg/ha (0.745*) were highly 51g'mf1c'ant in (tihe
advanced soybean breeding lines tested. The genotypes showing more 'than 90% germmatlon'unti er
accelerated aging test yielded more than 20 q/ha, whereas the genotypes which e>'<h1b1ted peer germina 02
(<70%) under accelerated aging test yielded less than 15 q/ha. Since plant stand is determined b)'r the ﬂs;:;
longevity, its high correlation with grain yield is important. Thus, selecti(?n for l?etter seed .longev1ty w. ;
of great help in indirect selection for higher yield. Apart from achieving higher yield, selection for good see

longevity will be beneficial to the farmers.
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Soybean, one among oilseed crop in India, is
cultivated in more than 10 million ha with a
production of more than 12 million tonnes [1].
Productivity of soybean in India has increased
from 700 kg/ha in 1970 to more than 1200 kg/ha
in 2010. However, soybean productivity in India is
half of the average world productivity [2]. The low
seed replacement rate of 9.5% is one of the major
reasons for low productivity [3]. Poor quality seed
results in poor plant stand and ultimately poor
productivity per unit area. Soybean seed is known
to have poor viability and field emergence.
Breakability of testa and position of radical in
soybean seed makes it vulnerable to injuries during
harvesting, threshing, processing and storage [4].
Of the several factors which affect the seed
longevity, genotypic component is one of the major
factors [5]. Breeding for good seed longevity of the
seed stored in conditions similar to that of the
farmers in tropics is one of the major goals of the
breeding programme at IARI, so as to resolve the
problem of poor germination and plant stand in
farmers’ fields. With this objective, evaluation of

the variation in advanced breeding lines of
soybean for seed longevity was carried out.

MATERIALS AND METHODS

Plant stand in the field is one of the most important
factors which affects seed yield. For establishing a
good plant stand, good germination and field
emergence are important. If field emergence can be
predicted on the basis of seed vigour testing in the
laboratory it will be of great help to the breeders
as well as farmers. Therefore, the present study
was undertaken to correlate the results of
accelerated ageing test (AAT) with results of field
emergence. The study material consisted of
advanced breeding lines tested in station trial as
well as AVT II trial of AICRP on soybean for north
plain zone. A total of 16 genotypes (including
checks) were evaluated in the station trial in a
randomized block design with four replications.
The data on field emergence, accelerated ageing
test of the freshly harvested seeds, flower colour,
days to 50% flowering, maturity, 100-seed weight
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Seed longevity among advanced breeding lines of soybean

and grain yield kg/ha were summarized (Tables
1&2). In advanced varietal trial a total number of
eleven genotypes were evaluated in randomized
plock design with four replications. The seed
Jongevity was tested by accelerated aging test [6].

RESULTS AND DISCUSSIONS

In station trial, field emergence was fairly good to
very good [7]. The data on various characters
namely, germination, days to 50% flowering, days
to maturity, 100-seed wt. and seed yield were
presented (Table 1). Entries differed with respect
to 50 % flowering (42 to 56 days), days to maturity
(114 to 129 days) and 100-seed wt. (7 to 12 g).
Four entries namely, DS 2703, 2704, 2705 and 2707
were identified yielding at par or better than the
best check SL 525 (1450 kg/ha). In AVT II trial,
field emergence was fairly good to very good. The
data on various characters namely, germination,
days to 50% flowering, days to maturity, 100-seed
wt. and seed yield were presented in table 2.
Entries differed with respect to 50% flowering (45
to 57 days), days to maturity (117 to 131 days)
and 100-seed wt. (9 to 13 g). Three entries namely,
DS 12-13, DS 2614 and SL 794 were identified,
yielding at par or better than the best check PS
1347 (1800 kg/ha).

The freshly harvested seeds of these 27
genotypes were tested for seed longevity using
accelerated aging test. The germination value
showed large variation among the genotypes tested
(Tables 1&2). In the station trial the variation was
marginally higher (52 to 94%) as against variation
in AVT II genotypes (56-96%). The correlation
between field emergence and accelerated aging test
was high (0.664**) in station trial, whereas it was
low (0.55) in case of AVT II entries. The correlation
between accelerated seed ageing and grain yield
kg/ha were highly significant (0.745**). All the
genotypes showing more than 90 % germination
under accelerated aging test yielded more than
20 q/ha, whereas the genotypes which exhibited
poor germination (< 70%) yielded less than 15 q/
ha in the station trial. Since plant stand is
determined by the seed longevity; its high
correlation with grain yield is important. However,
the correlation between seed size and accelerated
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seed test (0.255); between AAT and oil content
(0.069) were non-significant. Torres et al. [8]
reported that the accelerated aging test provided
an accurate estimate of the field emergence of
soybean seedlings, however, as the seed bed
conditions became less favourable, the ability of
the accelerated aging test to estimate field
performance significantly decreased. The poor
correlation in the AVT II trial can be explained on
the basis of the findings of the Torres et al. [8].
Thus selection for high seed longevity can help in
indirect selection for higher yield.

Apart from achieving higher seed yield, better
seed longevity cut down the cost of the seed to the
farmers. For planting one-hectare area, 80-100 kg
seed of soybean is required. Assuming optimum
plant population to be 4, 44,444 plants/ha, the
number of viable seeds required is 4, 44,444.
Suppose 100-seed weight of soybean is 13 g, we
require (13/100 X 4, 44,444/1000) or 58 kg of seed
to plant one hectare area. Assuming 70% seed
germination standard, one need (58/70 x 100) or
83 kg seed. The recommended seed rate for planting
one-hectare area is 80 to 100 kg. If we increase
germination by 1% one will require (58/71 X 100)
or 81.69 kg of seed. Thus, we can save 1.16 kg of
seed/ha. For planting 10 million hectares one will
save 11.6 million kg of seed. Thus, nation can save
seeds worth Rs 348 million @ Rs 30/kg for every
single per cent gain in seed longevity.

Genotype DS 12-13 registered 92% germination
in AAT. Genotype DS 12-13 has shown higher and
stable yields against all the three checks SL 688
(32.44%), PS 1347 (34.62%) and Bragg (42.69%) in
the AVT II trial (Table 3). Soybean genotype DS 12-
13 had shown higher and stable yields over the
qualifying entry PS 1466 (8.59%) and SL 794
(10.86). DS 12-13 was identified for cultivation in
North Plain Zone during 42 Annual Group
Meeting of the AICRP on soybean. DS 12-13 had
resistance against yellow mosaic virus, Rhizoctonia
Arial Blight (RAB), Bacterial Pustule (BP) and it
was moderately resistant to stem fly, and
defoliators. DS 12-13 was a bold seeded variety
having 100-seed weight of 10.53 g and good
germination. It has high oil content (19.60%).
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