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GENETIC VARIABILITY IN SOYBEAN

ANIRMALA KUMARI' and M. BALASUBRAMANIAN *

ABSTRACT

The genetic parameters viz,, genotypic and phenotypic varanees, genotypic co-efficicnt
of variation, heritability and geneiic advance were assessed from seventy genotypes of
soybean, The varietics showed highly significant differences in mean values for all the
characters studied. All the characters showed very high heritability. High genotypic coelTicient
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of variation was observed for leal area and number of primary branches per plant. Plant
height, number of pods, leal area and total dry weight per plant exhibited high amount
of genetic variation, high heritability and genetic advance,

Knowledge on genctic control and
make up of yield components, as yield
is a complex character subjected to
considerable variation due to inleraction
of environmental fluctuation, will be
useful to a breeder. The efficiency of
selection depends mainly on the cxtent
of genetic variability in a population.
The study of different genetic paramcters
such as genotypic variation, heritability,
genetic gain, etc., give clear information
as to the nature and magnitude of
variations for the available plant char-
acters, An attcmpt was made in this
experiment 1o study the variability of
different quantitative characters of
soybean.

MATERIALS AND METHODS

Data were collected from the promis-
ing genotypes of soybean obtained from
different sources. Sixteen morphological,
physiological and yicld attributing char-
acters were recorded form three replica-
tions of a complelely Randomised Block
Design. Five plants were selected at
random in cach Lype for cach replication
and observations on days to first flower-
ing, days to 50% flowering, days to
maturity, plant height, numberof primary
branches per plant, number of pods per
plant, the 100 seed weight, oil content
of the sced, protein content of the sced,
seed yield per plant, harvest index, total
dry weight per plant, leaf arca, specific
Icaf weight, crop growth rate and relative

growth rate were recorded. The mean
value of these observations was computed
as valuc per plant and analysed statis-
tically, Different genctic paramelers were
also compuled based on the methods
suggested by Singh and Choudhan
(1977).

RESULTS AND DISCUSSION

Analysis of variance of different
characters revealed that there were high
and significant difference (Table 1),
indicating wide genetic variability among
the genotypes. The range, mean, GCV,
PCV, heritabilily, genetic advance and
genctic advance as per cent of mean are
presented in Table 2. The highest
phenotypic and genotypic variance were
recorded for leaf arca at harvest, while
the lowest phenotypic and genotypic
variancc were recorded for relative
growth rate. In the present study, GCT
estimates which indicate the genctic

portion of the total variability was high

for Ical arca and number of pnimary
branches thereby suggesting scopc 1o
exploil these inherent traits. Low GCV
was recorded for 100 seed weight, days
to first flowering and days to 50 per
cent flowering. In soybean similar results
were reported by Khurana and Sandhu
(1972), Lal and Mchta (1973), and
Khurang (1980). The wide difference
between PCV and GCV might probably
be due to the high susceptibility of these
traits 10 environment whercas the narrow
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Table 1. Analysis of variance for individual characters in soybean.
SLNo. Characters Mean squares
_ Treatment Error
DF. - 69 138
1. Days to 50% flowering 44.64%* 0.66
2 Days to maturity 106.83%+ 0.25
3, Plant height 264.26%* 1.10
4, No.of primary branches 2.86% 0.46
5. 100 sced weight 969.64%* 0.67
6. No.of pods 1781.01** 2995
7. Oil content 291 0.01
8. Prolein content 33.06%* 0.004
9. Actual harvest index 0.02%* 0.004
10.  Days to first flowering 44.92%+ 0.55
11 Leaf area (at harvest) 32784.63* 170.53
12 Specific leal weight (at harvest) 145.40%* 3.52
13.  Relative growth raie (between 60 DAS - 0.001%* 0.000004
harvest)
14,  Crop growth rale (between 60 Das - 142 8p%* 1.58
harvest)
15. Total dry weight per plant (at harvest) 50.11%* 0.68
16.  Seed yield per plant 27.52+ 0.65

** Significant at 15 level

differences might indicate less influence
by the environment. High estimates of
heritability were recorded for sced protein
content and 100 secd weight but with
low GCV. According to Burton (1952),
a character having high GCV value with
high heritability would be more valuable
in the sclection programmes. Here high
heritability values coupled with high
GCV values were observed for days 1o
maturity and plant height, thereby in-
dicating loss environmenial influgnce on
these characters and high transmission

index. The high heritability indicates that
the trait is generally governed by additive
gene action and that the phenotype of
the trait strongly reflects the genotype.
Similar resulls were also oblained by
Lal and Mehta (1973) and Lawson
(1980).

Heritability estimates in the broad
sensc are nol the truc indicators of the
genetic potentiality of the genotypes and
their scope is restricted as they arc prone
lo change with the change in the
environment, Hence, if heritability values
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arc considercd in conjunction with the
predicted genetic gain, the reliability
of this parameter as a tool in selection
programme would increase. It was ob-
served that plant height and number of
pods bave high heritability coupled with
high genetic advance. This indicated the
preponderance of additive gene action
(Panse, 1957). Therefore, these characters
would be effective for the improvement
in yield levels. Gopani and Kabaria
(1970) and Mathotra (1973) reported the
same results.

Thus, the present study involving
70 selected genotypes revealed that plant

height, number of pods per plant, leaf
area, crop growth rate and total dry
weight per plant exhibited high amount
of genetic variation coupled wi[hmhigh
heritability and genetic advance. The
present materials might therefore, offer
great scope for improving these charac-
ters. The study has also indicated the
low variabilily for seed oil content, 100
seed weight, days to 50 per cent
flowering, seed yield per plant and actual
harvest index thus declaring their limited
scope in crop improvement through
selection,
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