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Abstract

Sixty one genotypes of soybean were evaluated to determine genetic variability, heritability and genetic advance for 15
contributing characters. The analysis of variance revealed significant variations for all characters. The estimates of
phenotypic (PCV) and genotypic (GCV) coefficients of variation indicated that the values of PCV were higher than that of
GCV, but the differences were closer between these two estimates for all the traits. This indicated that expression of
characters under study was less influenced due to environmental factors. The high values of GCV and PCV were observed
for number of clusters per plant, seed yield per plant, biological yield per plant, number of pods per plant and plant height
indicating presence of sufficient genetic variability for selection in these traits. High heritability accompanied by high
genetic advance for plant height, number of clusters per plant, number of primary branches per plant, seed yield per plant,

biological yield per plant and number of pods per plant suggested selection could be effective for these traits.
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Soybean [Glycine max (L.) Merrill] is considered a
miracle crop because of its dual qualities viz.,
protein and oil content in seed. These two
parameters in one crop have thus, gained
considerable importance in the agricultural
economy of the World. It is considered as a wonder
crop due to its dual qualities viz., high protein (40-
44%) and oil content (20%). Improvement through
selection depends upon the variability existing in
the available genotypes, which may be either due to
different genetic constitution of cultivars or
variations in the growing environments. Selection
is effective only when the observed variability in
the population is heritable in nature. Genetic
variability in a group of germplasm is a pre-
requisite for a successful breeding programme.
Since, most of the characters influencing yield are
polygenic, it is essential for plant breeders to
estimate the type of variation available in the
germplasm. The type of breeding programme for
developing suitable varieties depends largely on the
availability of genetic variability in a given species.
Heritability —estimates give a measure of
transmission of characters from one generation to
the other, as consistency in the performance of the
selection depends on the heritable portion of the
variability. Thus, enabling the plant breeder for the
variation and the estimates of the heritability and
genetic advance are the important parameters on
which the success of selection lines. With this
background in view, the present study was
undertaken to assess and estimate the magnitude
and nature of variation among 61 genotypes of
soybean with respect to various yield attributes
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which could be utilized in crop improvement
programme.

The present investigation was conducted at the
Instructional ~ Farm, Junagadh  Agricultural
University, Junagadh, during kharif 2012. The
experiment consisted of 61 genotypes, which were
evaluated in a randomized block design with three
replications. The entries were sown in a single row
of 4 m length adopting inter row spacing of 45 cm
and intra row spacing of 10 cm. The recommended
package of practices was followed for raising a
healthy crop. The data were recorded on five
randomly selected competitive plants in each
replication and each genotype for 15 characters
viz., days to 50 % flowering, days to maturity, plant
height (cm), number of primary branches per plant,
number of clusters per plant, number of pods per
plant, number of pods per cluster, pod length (cm),
number of seeds per pod, 100-seed weight (g),
biological yield per plant (g), harvest index (%),
protein content (%), oil content (%) and seed yield
per plant (g). Observations of days to 50%
flowering and days to maturity were recorded on
plot basis. The mean and standard errors were
worked out as per standard methods and
coefficients of variation were computed.
Heritability (h?) and genetic advance as percentage
of mean (GA %) were calculated as per the formula
suggested by Allard (1960). The genotypic (GCV)
and phenotypic (PCV) coefficients of variation
were estimated according to the formula given by
Burton (1952).
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The analysis of variance revealed that mean
squares due to genotypes were significant for all
the 15 characters indicating varietal differences for
all the characters studied (Table 1). The estimates
of phenotypic (PCV) and genotypic (GCV)
coefficients of variation (Table 2) indicated that the
values of PCV were higher than that of GCV, but
the difference was closer between these two
estimates for all the cases. These indicated that
greater role of genetic components and expression
of characters under study was less influenced due
to environmental factors. Karnwal and Singh
(2009) also reported similar results. The perusal of
the data revealed that higher PCV and GCV were
recorded for number of clusters per plant followed
by seed yield per plant, biological yield per plant,
number of pods per plant, plant height and 100-
seed weight indicated that selection with these
characters may be a good approach for enhancing
seed yield of the genotypes. However GCV and
PCV were lower for oil content, days to 50%
flowering, days to maturity and protein content.
High values of genotypic and phenotypic
coefficients of variation were reported in soybean
for number of pods per plant by Mahajan et al.
(1994) and Gohil et al. (2007); for seed yield per
plant by Gohil et al. (2007) and for number of
primary branches per plant by Mahajan et al.
(1994) whereas, low magnitudes for days to 50 %
flowering and days to maturity were reported by
Agrawal et al. (2000) and Bangar et al. (2003).

With the help of genotypic coefficient of variation
alone, it is not possible to determine the extent of
variation which is heritable. Thus, the knowledge
of heritability of a character helps the plant breeder
in predicting the genetic advance for any
quantitative characters and aids in exercising
necessary selection procedure. Burton (1952)
suggested that genotypic coefficient of variation
together with heritability estimate would give the
best picture expected for selection than the
heritability value alone.

In the present study, the estimates of heritability
were observed to be high for plant height (79.60%)
and number of primary branches per plant
(69.70%), medium for oil content (59.60%),
harvest index (54.70%), biological yield per plant
(47.30%), seed yield per plant (47.10%), number of
pods per plant (37.00%) and days to 50% flowering
(34.10%). This indicated that selection based on
phenotypic levels would be useful for the
improvement of the traits. Earlier workers also
reported high magnitude of heritability for seed
yield and its components (Bangar et al., 2003;
Malik et al., 2006).

The magnitudes of genetic advance were observed
to be high (> 20%) for number of clusters per plant,
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plant height, seed vyield per plant, number of
primary branches per plant, biological yield per
plant and number of pods per plant; moderate (10-
19%) for harvest index and low (< 10%) for days to
maturity, protein content, days to 50% flowering,
pod length, oil content, number of pods per cluster,
number of seeds per pod and 100-seed weight. The
high magnitude of genetic advance was also earlier
reported by Mahajan et al. (1994), Rajarathinam et
al. (1996), Taware et al. (1997), Bhandarkar
(1999), Bangar et al. (2003), Gohil et al. (2007)
and Karnwal and Singh (2009) for seed yield and
its components. Our results for low genetic
advance for oil content are in agreement with those
reported by Ramteke et al. (2010). High magnitude
of genetic advance is helpful in identifying the
appropriate character for selection and enabling the
breeder to applying selection on said character.

The estimate of heritability along with genetic
advance gives the idea about the genetic
architecture of the population. High heritability
accompanied by high genetic advance for plant
height, number of clusters per plant, number of
primary branches per plant, seed yield per plant,
biological yield per plant and number of pods per
plant suggested that selection can be effective for
these traits based on phenotypic expression. Our
results are in partial agreement with those reported
by Rajarathinam et al. (1996), Bhandarkar (1999)
and Gohil et al. (2007).

High magnitude of heritability and low to moderate
magnitude of genetic advance was observed for
days to 50% flowering, days to maturity, number of
seeds per pod, protein content and oil content may
due to lack of genetic variability for these
characters. In such a situation, improvement in
these traits through simple selection may not be
effective. However, recombination breeding and
recurrent selection is advocated for improvement of
such characters.
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Table 1. Analysis of variance for various characters in soybean

Characters Mean sum of squares
Replications Genotypes Error
d.f. 2 60 120
Days to 50% flowering 7.95 7.04** 2.76
Days to maturity 9.18 34.42* 23.60
Plant height (cm) 42.45 185.04** 14.03
No. of primary branches per plant 0.92* 1.83** 0.23
No. of pods per plant 151.86 144.86** 52.44
No. of clusters per plant 0.92 44.56** 3.50
No. of pods per cluster 0.99 0.52* 0.35
Pod length (cm) 0.01 0.18* 0.13
No. of seeds per pod 0.11 0.21** 0.11
Seed yield per plant (g) 9.76 12.49** 3.40
100-seed weight (g) 0.25 0.19** 0.10
Biological yield per plant (g) 75.20 94.59** 25.65
Harvest index (%) 15.66 30.07** 6.49
Oil content (%) 0.04 0.86** 0.16
Protein content (%) 26.24 14.93* 10.42

*, ** significant at 5% and 1% levels, respectively
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Table 2. Mean, range, phenotypic (PCV) and genotypic (GCV) coefficient of variation, heritability (h?) in
broad sense and genetic advance (GA) as a percentage of mean for fifteen characters in soybean

Characters Mean Range PCV  GCV h? GA
(%) (%) (%)  as%

Minimum  Maximum mean

Days to 50% flowering 38.97 37.00 42.33 5.25 3.06 34.10 3.68
Days to maturity 96.60 90.00 106.66 5.39 1.96 13.30 1.47
Plant height (cm) 36.70 23.00 55.13 2296 2057 80.20 37.95
No. of primary branches per plant 4.48 3.13 7.00 1950 16.28 69.70 28.01
No. of pods per plant 33.50 22.20 60.26 27.23 1656 37.00 20.75
No. of clusters per plant 9.70 4.86 18.69 42,73 38.12 79.60  70.07
No. of pods per cluster 3.33 2.60 4.40 19.19 7.13  13.80 5.46
Pod length (cm) 2.74 2.00 3.00 1412 502 1270 3.68
No. of seeds per pod 2.20 2.00 3.00 1735 854  24.20 8.66
Seed yield per plant (g) 7.58 3.19 11.41 3346 2295 47.10 3244
100-seed weight (g) 1.65 1.04 2.12 2255 10.28 20.80 9.66
Biological yield per plant (g) 25.13 14.88 35.75 27.74 19.07 4730 27.00
Harvest index (%) 29.83 19.62 34.70 1270 939 5470 1431
Oil content (%) 19.81 18.00 21.00 3.17 245  59.60 3.90
Protein content (%) 37.42 31.91 41.66 9.22 3.27 12.60 2.39
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