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SUMMARY

Seed and seedling characters in 40 genotypes of soybean were studied to estimate the variability,
heritability and association between them. Among seedling characters, root length exhibited the highest
variability, heritability and genetic advance as % of mean followed by fresh root weight. None of the
seedling characters showed significant positive correlation with seed yield and protein content. Path
analysis indicated high positive direct effect of total seedling dry weight and total seedling length on
seed yield and protein content. These two seedling characters may be used as early indicators in selection
programmes in soybean.
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Soybean (Glycine max L. Merrill) is one of the
most important legume crops and major source of high
quality protein for human daily diet and livestock feed in
the world (Lie et al 2006). It belongs to family
Papilionaceae and is believed to be originated in
Northeastern China. It is widely distributed in Asia, USA,
Brazil and Argentina. This crop is aptly called as “Golden
Bean” or “Miracle crop” of the 20th century and is one
of the most important oil seed crops in the world (Aduloju
et al 2009). In addition to its rich protein (35-45%) and
oil content (15-25%), soybean seed also contains about
33% carbohydrates, 16.6% of which are soluble sugars
(Hou et al 2009). Besides being an important source of
protein for human diet and animal feed, soybean has
been considered to be one of the most promising crops
for producing bioenergy (biodiesel) in the near future
(Soy Stats 2010). Soybean is a short day plant and
majority of its genotypes exhibit both photo and thermo
sensitivity. Environmental factors such as day length
and temperature affect production potential and quality
characters in soybean (Kane et al 1997). The
performance of genotypes depends upon environment
and the effect of interaction between genotype and
environment on growth has been established. When

genotypes are grown under varying environmental
conditions, they are expected to exhibit different
magnitude of genetic variability for both agronomic and
quality characters. The seeds are endowed with genetical,
physiological and biochemical properties and all of which
are present in the embryo. The embryo and environments
largely decide the characteristics of seedling that later
develop into juvenile phases and further into adult phases.
In the present investigation, genetic variability and related
parameters of seedling characters and their relationships
with seed yield and protein content in soybean have been
made and the results are discussed.

MATERIALS  AND  METHODS

Healthy seeds of 40 genotypes of soybean
belonging to the different geographical regions and
different maturity groups were chosen. Seeds of uniform
size were selected and allowed to germinate on moist
filter paper in Petridishes separately. In each treatment,
30 seeds were used and arranged in three replications
following randomized complete block design experiment
and consequently 10 seeds were placed in each
replication. On the 5th day after sowing, the germination
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was recorded (normal seedlings) and on the 8th day after
sowing, observations were made on 10 seedlings in each
replication for shoot length (cm), root length (cm), fresh
shoot weight (g), fresh root weight (g), dry shoot weight
(g) and dry root weight (g). Seedling vigour index I and
II were calculated by using the formula, germination
(%) × seedling length and germination (%) × seedling
dry weight (g), respectively.

A part of the seed sample were also sown in the
field at the same time in a randomized complete block
design with three replications during spring and rainy
seasons of 2007 and 2008. The data were subjected to
statistical analysis. Phenotypic and genotypic correlations
were worked out and tested for significance (Johnson
et al., 1955). Path coefficient analysis (Dewey and Lu,
1959) was utilized to partition the genotypic correlation
coefficients into direct and indirect effects. The
genotypic and phenotypic coefficients of variation (GCV
and PCV) were worked out according to the method
given by Singh and Chaudhary (1977). Heritability in
broad sense and expected genetic advance on the basis
of per cent of mean at five per cent intensity of selection
were worked out according to the method given by Allard
(1960).

RESULTS  AND  DISCUSSION

The mean values, the range of different
characters and the estimates of genetic parameters are
presented in Table 1. Among the characters studied root
length exhibited the highest genotypic and phenotypic

coefficients of variance (GCV and PCV) (35.39 and
36.51) followed by root weight (30.51 and 30.60) and
dry root weight (28.75 and 29.00). Other characters
recorded moderate to low variability. Similar results were
obtained by   Mehetre et al. (1997), and Aditya et al.
(2011) in soybean, Shanmugam and Sree Rangasamy
(1983) in blackgram and Sree Rangasamy and
Shanmugam (1984) in green gram. The heritability was
observed to be high (79-99%) for all the characters
except for shoot length. Higher genetic advance over
mean (>25 %) was observed for all the characters except
for shoot length, dry shoot weight and dry root weight.
The GA as percentage of mean coupled with heritability
for a character provides a reliable and meaningful
indication for affective utilization in selection programmes
(Allard, 1960). All the characters except shoot length,
dry shoot weight and dry root weight had high heritability
together with high genetic advance, indicating that
variability was due to additive gene effects (Panse, 1957).
Therefore, simple selection would be effective for
improvement of these characters.

The phenotypic, genotypic and environmental
correlation coefficients were worked out between pairs
of characters and are presented in Table 2. In general,
the genotypic correlation coefficients were higher than
the corresponding phenotypic correlation coefficients.
This indicates masking effects of environment in
modifying total expression of the genotype and hence
phenotypic expression was reduced. Among 66 possible
combinations, non of the seedling characters showed
significant positive association with seed yield and

TABLE 1
Pooled genetic parameters of different seedling characters in soybean

Characters Mean Range GCV PCV Heritability GA as %
(%) of mean

Min. Max

Shoot length (cm) 4.27 5.62 5.40 7.61 9.88 59.4 12.17
Root length (cm) 1.95 0.70 3.15 35.39 36.51 93.9 70.62
Total seedling length (cm) 6.22 4.65 8.25 14.52 14.86 95.4 29.25
Shoot weight (g) 0.184 0.12 0.25 17.55 17.79 97.3 37.63
Root weight (g) 0.0194 0.01 0.03 30.51 30.60 99.3 51.54
Dry shoot weight (g) 0.0191 0.01 0.02 7.55 8.48 79.1 5.23
Dry root weight (g) 0.0100 0.01 0.02 28.75 29.00 98.1 10.00
Total seedling dry weight (g) 0.029 0.02 0.04 13.29 13.37 98.8 34.01
Seedling vigour index I 439.790 290.17 751.43 23.18 23.74 95.3 46.60
Seedling vigour index II 2.085 1.42 3.27 19.52 21.92 79.3 35.97
Seed yield (g) 8.876 6.18 12.20 17.42 18.17 92.5 34.58
Protein content (%) 36.47 30.22 45.05 12.65 12.58 99.5 25.80
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protein content. Similar results were obtained by Mehetre
et al. (1997), and Aditya et al. (2011) in soybean,
Shanmugam and Sree Rangasamy (1983) in black gram.
But in green gram, Sree Rangasamy and Sahnmugam
(1984) reported positive significant association between
seed yield and dry root weight. In soybean, usually seed
yield and protein content are known to be negatively
correlated (Momirovic, 1957). However, in the present
study, the inter-correlation between these two traits was
positive though non-significant. Hence, a thorough study
of linkage between these two traits is required in soybean.

The path coefficients were computed to find
out the direct and indirect effects of seedling characters
on seed yield and protein content using genotypic and
phenotypic correlation coefficients (Table 3). The direct
effect of total seedling dry weight and total seedling length
on seed yield and protein content though high, got
neutralized by its high indirect negative effects through
dry root weight, resulting is non-significant association
with seed yield and protein content. Shoot length, the
only trait which showed highly negative association with
seed yield has low negative direct effect. But, its negative
influence on seed yield was mainly due to high negative
indirect effect through dry root weight. Even all the traits
had non-significant association with seed yield and
protein content except shoot length with seed yield only,
the direct effect only through total seedling dry weight
and total seedling length. The residual effect for seed
yield and protein content was 40.9 and 72.40 percent
respectively, indicating the contribution of seedling
characters on final seed yield and protein content was
however not substantial. Similar results were reported
by Mehetre et al. (1997), and Aditya et al. (2011) in
soybean.

The study indicates that the supremacy in a
particular seedling trait need not be carried over upto
yield level in soybean. The early vigorous vegetative
growth appeared desirable in achieving better
establishment and plant stand. But the results do not
encourage using the early seedling characters as selection
indices for final yield and protein content in soybean.

However, fresh shoot weight, root weight and seedling
length had high heritability and high genetic advance as
% of mean indicating that these characters were under
additive gene action and offers scope for lot of
improvement. Since, it has significant positive correlation
with all the seedling characters as such it can be taken
as a better trait for selection.
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