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ABSTRACT
The experiment was conducted to estimate the genetic variability in 124 diverse soybean
germplasm accessions. The variability parameters like mean, range of variation, genotypic and
phenotypic coefficient of variation, heritability in broad sense, genetic advance and genetic
advance as percentage of mean were estimated for 13 different characters. The values of
phenotypic coefficient of variation (PCV) were higher than genotypic coefficient of variation
(GCV) for all the characters indicating the influence of environmental factors. The magnitude of
heritability was observed to be high for all the characters under study indicated that the larger
portion for total variation would be under genetic control and selection based on phenotypic
levels would be useful for the improvement of these traits. High estimates of heritability coupled
with high genetic advance expressed as percentage of mean were observed for plant height,
number of branches per plant, number of pods per plant and seed yield per row which may be
attributed to the preponderance of additive gene action and possess high selective value and
thus, selection pressure could profitably be applied on this character for their improvement.
Key words: Genetic advance, GCV, PCV, Heritability.
INTRODUCTION
Soybean [Glycine max (L.) Merrill] is
belonging to genus Glycine. The genus
Glycine wild is divided into two sub genera,
Glycine and Soja. North Eastern (Manchuria)
region of the China is believed to be the center
of origin and diversification center of the
cultivated soybean. Soybean is considered as
one of the important pulses and oilseed crops,
because of high nutritional value, as it contains
protein in range between 38-42 per cent and
edible oil in the range of 18-25 per cent.
Improvement of genetic architecture of any

crop depends upon the nature and extent of
genetic variability. Presence of genetic
variability is one of the prerequisites to
perform selection in any breeding program.
Heritability estimates are considered in
understanding the pattern of inheritance of
quantitative character like seed yield.
Similarly, genetic advance is also a useful
measure to predict gain in specified selection
intensity. However, when it is considered
along with heritability becomes more valuable
to predict response to selection than the
heritability estimates alone19.
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Keeping in view, different variability
parameters like mean, range of variation,
genotypic and phenotypic coefficient of
variation, heritability in broad sense, genetic
advance and genetic advance as percentage of
mean were estimated for 13 different
characters for 124 diverse soybean germplasm
accessions.
MATERIAL AND METHODS
The present investigation was conducted to
measure the different variability parameters
like mean, range of variation, genotypic and
phenotypic coefficient of variation, heritability
in broad sense, genetic advance and genetic
advance as percentage of mean using 124
diverse germplasm accessions including 8
checks of soybean. The experiment was laidout in a Randomized Block Design with two
replications at the All India Coordinated
Research Project on Soybean, Vasantrao Naik
Marathwada Krishi Vidyapeeth, Parbhani
during kharif 2015-2016. The observations
were recorded for 13 different characters, viz.,
days to initial flowering, days to 50 per cent
flowering, days to maturity, plant height (cm),
number of
branches per plant, number of
nodes per plant, number of pod clusters per
plant, number of pods per plant, 100 seed
weight (g), seed yield per plant, seed yield per
row, protein content (%) and oil content (%).
The genotypic and phenotypic coefficients of
variation were computed as per the formula
suggested by Burton10. Heritability in broad
sense was calculated as per the formula
suggested by Allard5. The expected genetic
advance was calculated by the formula given
by Johnson et al19.
RESULTS AND DISCUSSION
Genetic variability is the pre-requisites for
genetic improvement in a systematic breeding
programme. Analysis of variance revealed that
the mean squares due to genotype were found
significant for all the traits under study, which
indicated the enormous phenotypic variability
was present among the genetic materials
studied (Table 1).
In the present investigation, the
accessions PP6, HARDER, CAT 3466, CAT
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3468, CAT 449A, CAT 97B, CAT 2144B,
CAT 3453, CAT 1979B, LEE-95, CAT 3470,
CAT 1341B, G-620, F4 P21, G4 P17, G-688,
VLS-75 gave significant higher seed yield per
plant than the general mean (4.0g) hence could
be utilized for improvement in the yield in
soybean. All the 124 genotypes showed wide
range of variation for most of the traits under
study (Table 2), indicated the scope for
selection of these traits for further breeding
work. The estimates of genotypic (GCV) and
phenotypic (PCV) coefficients of variability
indicated that the values of PCV were higher
than GCV for all the traits partly due to
interaction of the genotypes with the
environment or other environmental factors
influencing the expression of these characters
(Table 2). Narrow differences observed
between the PCV and GCV in certain cases
indicated that these characters were less
influenced by the environment. Similar results
for high GCV and PCV for the characters
Plant height, number of branches per plant,
number of pods per plant and seed yield were
obtained by Karnwal and Singh21, Malik et
al.27, Ngalamu et al.29, Athoni et al.7, Pushpa
Reni et al.35, Sawale Swapnil et al.40, Malek et
al.26, Chandel et al.12, Osekita et al.30, Malek et
al.26, Mahbub et al.25 indicating the wider
adapability of these traits in the genotypes
studied. The character Days to initial
flowering, Days to 50% flowering and number
of nodes per plant were reported with
moderate GCV and PCV values in the present
investigation. These research findings are in
accordance with the experimental findings of
Dhillon et al.15, Pushpa Reni et al.35, Sawale
Swapnil et al.40, Lukman Hakim et al.24,
Mahbub et al.25. This suggests that there is
scope to enrich the variation for these
characters.
The characters Days to maturity, oil
and protein content showed the lowest GCV in
the present investigation. Similar kinds of
results were obtained by Athoni et al.7, Pushpa
Reni et al.35, Chandel et al.12, and Pushpa Reni
et al.35, This may be due to the involvement of
environment and genotype x environment
effects in character expression. High values of
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heritability in broad sense are helpful in
identifying the appropriate character for
selection and in enabling the breeder to select
superior genotypes on the basis of phenotypic
expression of quantitative traits37. The GCV

along with heritability estimates would
provide a better picture of the amount of
genetic advance expected by phenotypic
selection10.

Table 1: ANOVA for yield and yield contributing traits
SV

Df

Days to

Days to

initial

50%

flowering

Flowering

Number

No. of

Number

of

Nodes

of pod

branches

per

clusters

per plant

plant

per plant

Plant

Days to

height

Maturity

(cm)

No. of

100 seeds

Seed

Pods per

weight

yield per

plant

(g)

plant(g)

Seed
yield per
row (g)

Oil %

Protei
n%

Replication

1

0.38

0.38

0.74

0.11

0.00

0.09

0.03

0.12

0.12

0.02

258.03

3.67

11.88

Treatment

131

53.57**

53.01**

65.02**

226.06**

0.61**

2.29**

3.35**

88.63**

8.65**

1.76**

6294**

6.12**

1.12**

Error

131

2.15

2.15

2.27

2.15

0.02

0.04

0.06

0.80

0.01

0.02

150.01

0.26

0.17

*,** significance at 5% and 1% respectively

Table 2: Estimation of Variability, Heritability and Genetic advance for seed
yield and its component traits
S.N

Character

Range

General
mean

Genotypic

Phenotypic

Variance

Variance

(σ2g)

(σ2p)

Genetic
GCV

PCV

(%)

(%)

Heritability

Genetic

adv. as

advance

percent
of mean

1

Days to initial flowering

25 – 57

36.2

25.70

27.85

14

14.57

92.28

10.03

27.71

2

Days to 50% Flowering

28 – 59

38.6

25.43

27.58

13.07

13.6

92.20

9.97

25.83

3

Days to Maturity

82 – 114

94.4

31.37

33.63

5.93

6.14

93.28

11.14

11.80

4

Plant Height

19.8 - 72.6

42.1

111.95

114.10

25.12

25.36

98.12

21.59

51.28

5

Number of branches /plant

0 - 3.5

1.5

0.29

0.31

35.43

36.63

93.55

1.07

71.33

6

Number of nodes/plant

4.9 - 11.9

8.2

1.12

1.15

12.9

13.1

97.39

2.15

26.22

7

Number of pods clusters/ plant

3.9 - 9.0

6.7

1.64

1.70

19

19.34

96.47

2.59

38.66

8

Number of pods/plant

7.0 - 39.5

26.8

43.91

44.70

24.72

24.94

98.23

13.5

50.37

9

100 seed weight

4.65 - 21.95

9.9

4.32

4.33

20.8

20.83

99.77

4.27

42.70

10

Seed yield per pant

1.57 – 5.92

4

0.86

0.88

23.12

23.39

97.73

1.88

47

11

Seed yield per row

15 – 314

136

3071.99

3222

40.77

41.75

95.34

111.48

82.03

12

Oil content

15.94-24.74

19.4

2.93

3.18

8.84

9.21

92.14

3.38

17.42

13

Protein content

38.36-41.03

39.7

0.47

0.64

1.72

2.01

73.44

1.21

3.05

In the present investigation, results indicated
that the heritability estimates were high for all
the traits under study. Aditya et al22, Shiv Datt
et al.14 and Pushpa Reni et al.35, observed the
similar findings for the above traits while the
characters days to 50% flowering, plant height,
number of branches per plant, number of pods
per plant, 100 seed weight and seed yield per
plant observed high heritability coupled with
high genetic advance. The same was reported
by the research findings of Patil et al.33, Shiv
Datt et al.14, Osekita et al.30, Pushpa Reni et
al.35, Agdew Bekele et al4, Dilnesaw et al.16,
Ghodreti et al.17, Sawale Swapnil et al.40,
Lukman Hakim et al.24, Mahbub et al.25
Copyright © March-April, 2018; IJPAB

Genetic advance measures the expected
genetic progress that would result from
selecting the best performance genotypes for a
given characters5. The genetic gain that can be
obtained for a particular trait through selection
is the product of its heritability, phenotypic
standard deviation and selection differential10.
Yield being a complex character is influenced
by many factors. In the present study, high
genetic advance was observed for plant height
and seed yield. The results of Abady et al.1,
Baruah et al.9 and Mahbub et al.25 are
comparable with the results reported in the
present investigation. The genetic advance was
found to be moderate for days to initial and
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50% flowering, days to maturity and number
of pods per plant. The same was reported by
Mahbub et al.25, Dilnesaw et al.16, for
moderate genetic advance. While low genetic
advance was observed with the traits like
number of branches per plant, number of
nodes per plant, number of pod clusters per
plant, 100 seed weight, Seed yield per plant,
oil and protein content. The results of Mukesh
et al.28, Ramteke et al.36, Chandel et al12,
Mahbub et al.25, and Chandel et al.12 were
comparable with the findings of present
investigation. High genetic advance as percent
mean was observed for all traits except protein
content and days to maturity. Similar results
were obtained by Agarwal et al.3, Bangar et
al.8, Karad et al.20, Parameshwar32 , Chandel et
al.12, Amit et al.6, Saxesena et al41 and
Mahbub et al.25, High heritability coupled with
high genetic advance as per cent mean was
observed for number of pods per plant, number
of pod clusters per plant, plant height, number
of nodes per plant, 100 seed weight, seed yield
per plant, seed yield per row, number of
branches per plant, days to initial flowering
and days to 50% flowering suggesting that
these traits are under the control of additive
gene action and can be improved through
simple selection procedure. Similar results
were reported by Yadawad et al44, Bangar et
al.8, Hina Kausar , Sahay et al.38, Savita and
Koti39 , Abady et al1, Chandel et al.12, Amit et
al.6, and Mahbub et al.25. This indicates the
lesser influence of environments in expression
of characters and prevalence of additive gene
action in their inheritance, since are amenable
for simple selection.
High heritability with moderate
genetic advance as per cent of mean was
recorded for oil content and days to maturity.
Similar results were obtained by Abady et al.1,
Khan et al.22 and Chandel et al.12 Results
indicate that these characters were less
influenced by environment but governed by
additive and non-additive gene action. The
character days to maturity and protein content
showed high heritability but low genetic
advance as per cent of mean, thereby
indicating that expression of these characters
Copyright © March-April, 2018; IJPAB
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may be due to non-additive gene action.
Similar results were obtained by Vart et al.43.
This indicated marked influence of the
environment of these traits and limited gain is
expected through the selection.
CONCLUSION
Analysis of variance revealed that enormous
phenotypic variability was present among the
genetic materials studied. The values of
phenotypic coefficient of variation (PCV)
were higher than genotypic coefficient of
variation (GCV) for all the characters
indicating the influence of environmental
factors. High estimates of heritability coupled
with high genetic advance expressed as
percentage of mean were observed for number
of plant height, number of branches per plant,
number of clusters per plant, number of pods
per plant, which may be attributed to the
preponderance of additive gene action and
possess high selective value and thus, selection
pressure could profitably be applied on this
character for their rationale improvement.

1.

2.

3.

4.

REFERENCES
Abady Seltene, Fitsum Merkeb and Zinaw
Dilnesaw Heritability and path coefficient
analysis in soybean (Glycine max (L.)
Merrill.) Genotypes at Pawe, North
Western Ethiopia. J. of Environ. Sci. and
Water Resources, 2(8): 270-276 (2013).
Aditya, J. P., Bhartiya, P. and Bhartiya, A.
Genetic variability, heritability and
character association for yield and
component characters in soybean (Glycine
max (L.) Merrill). J. Central European
Agric., 12(1): 27-34 (2011).
Agarwal, A. P., Patil, S. A. and Salimath,
P. M. Identification of potential soybean
genotypes for pod shattering resistance
and seed yield. Crop Improv. 27: 236-239
(2000).
Agdew Bekele, Getint Alemaw and
Habtamu Zeleke Genetic divergence
among soybean (Glycine max (L) Merrill)
introductions in Ethiopia based on
agronomic traits. J. of Bio. Agric. and
Healthcare, 2(6): 6-13 (2012).
1014

Neelima et al

Int. J. Pure App. Biosci. 6 (2): 1011-1017 (2018)

5. Allard, R.W. Principles of Plant Breeding.
John Willey and Sons, New York (1960).
6. Amit kumar, Avinash Pandey, Chubasenla
Aochen. Evaluation of genetic diversity
and
Interrelationships
of
Agromorphological characters in soybean
genotypes (Glycine max (L.) Merrill.).
Proc. Natl. Acad. Sci. India, Sect B, Biol.
Sci, 11-14 (2014).
7. Athoni,
B.K.,
Basavaraja,
G.T.,
Association analysis, genetic variability
and genetic diversity studies in soybean
[Glycine max (L.) Merrill]. Asian J. of Bio
Science, 7(2): 114-118 (2012).
8. Bangar, N. D., Mukhekar, G. R., Lad, D.
B. and Mukhekar, D. G. Genetic
variability, correlation and regression
studies in soybean. J. Mah. Agric. Uni.,
28(3): 320-¬321 (2003).
9. Baruah, S., Genetic variability, character
association and genetic divergene in
soybean (Glycine max (L.) Merrill).
germplasm under rainfed situation of
Assam. Society for Recent Development in
Agric., 15(1): 1-8 (2015).
10. Burton, G. M. Quantitative inheritance in
grasses. Proceedings of 6th International
Grassland Cong., 1: 277-285 (1952).
11. Burton, C.W, Devane, E.H Genetic
variability and heritability in soybean.
Agronomy J. 45: 478-481 (1953).
12. Chandel, K.K., Patel, N.B. and Kulkarni,
G.U. (2013). Genetic divergence studies in
soybean (Glycine max (L.) Merill.).
Society for Sci. Dev.in Agric. and Tech:
645-649 (2013).
13. Chetti, M., Mondal, S. and Nath, R.
Studies on genetic variability in soybean
(Glycine max (L.) Merril) in the mid hills
of Darjeeling District. J. Interacademicia,
9(2): 175-178 (2005).
14. Datt Shiv, Sharma P.R., Kumar Mukul and
Gupta A. K. Genetic Variability and Trait
Relationships among Yield and Other
Quantitative Traits in Soybean (Glycine
max (L.) Merrill). Vegetos, 24 (2): 117120 (2011).
15. Dhillon S.K., Singh Gurdeep, Gill B.S.
Genotypic and phenotypic variability and
Copyright © March-April, 2018; IJPAB

16.

17.

18.

19.

20.

21.

22.

23.

24.

ISSN: 2320 – 7051

heritability of some yield and quality
characters in soybean (Glycine max. (L.)
Merrill). Legume Research, 28(4): 276279 (2005).
Dilnesaw Zinaw, Seltene Abadi and
Addisu Getahun Genetic variability and
heritability of soybean (Glycine max (L.)
Merrill) genotypes in Pawe district,
Metekel zone, Benishangule Gumuz
regional state, northwestern Ethiopia.
Wudpecker J. of Agric. Res. 2(9): 240 –
245 (2013).
Ghodreti Gh. Study of genetic variation
and broad sense heritability for some
qualitative and quantitative traits in
soybean (Glycine max (L.) Merrill).
Current Opinion in Agriculture 2(1): 3135 (2013).
Gohil, V. N., Pandya, H. M. and Mehta, D.
R. Genetic variability for seed yield and its
component traits in soybean .Agric. Sci.
Digest, 26(1): 73-74 (2007).
Johnson, H. W., Robinson, H. F. and
Comstock, R. E. Estimate of genetic and
environment variability in soybean .Agron.
J., 47: 314-318 (1955).
Karad, S. R., Harer, P. N.,Kadam, D. D.
and Shinde, R. B. Genotypic and
phenotypic variability in soybean [Glycine
max (L.) Merrill]. J. Mah. Agric. Uni.,
30(3): 365-367 (2005).
Karnwal, M. K. and Singh, K. Studies on
genetic variability, character association
and path coefficient for seed yield and its
contributing traits in soybean (Glycine
max L. Merrill.).Legume Res., 32 (1): 7073 (2009).
Khan, H., Vishwanatha, K. P. and
Sowmya, H. C. Study on genetic
variability parameters in cowpea (Vigna
unguiculata L. Walp) germplasm lines.
The Bioscan., 10(2): 747-750 (2015).
Khan, S., Latif, A., Ahmad, S. Q., Ahmad,
F. and Fida, M. Genetic Variability
Analysis in Some Advanced Lines of
Soybean (Glycine max L.) Asian J. Agric.
Sci.,3(2): 138-141 (2011).
Lukman Hakim, Suyamto and Eman
Paturohman
Genetic
Variability,
1015

Neelima et al

25.

26.

27.

28.

29.

30.

31.

32.

Int. J. Pure App. Biosci. 6 (2): 1011-1017 (2018)

heritability and expected genetic advances
of quantitative characters in F2 progenies
of soybean crosses. Indones. J. Agric. Sci.,
15: 11-16 (2014).
Mahbub, M.M., Mamunur, M.Rahman.,
Hossain, M.S., Mahmud, F. and Mir
Kabir,
M.M.
Genetic
variability,
Correlation and Path anlaysis for yield and
yield contributing components in soybean.
American-Eurasian J. Agric & Environ.
Sci., 15(2): 231-236 (2015).
Malek, M.A., Mohd Refii Y., Ujjal Kumar
Nath and Monjurul Alam Mondal
Morphological
characterization
and
Assessment of genetic variability,
character association and Divergence in
soybean (Glycine max (L.) Merrill).
Mutants. Scientific World J., 1-12 (2014).
Malik, M. F. A., Ashraf, M.,Qureshi, A. S.
and Khan, M. R. Investigation and
comparison of some morphological traits
of the soybean populations using cluster
analysis. Pak. J. Bot. 43(2): 1249-1255
(2011).
Mukesh Kumar Karnwal and Kamendra
Singh Studies on Genetic Variability,
Character
Association
and
Path
Coefficient for Seed Yield and its
Contributing Traits in Soybean (Glycine
max (L.) Merrill). Legume Res., 32(1): 7073 (2009).
Ngalamu, T., Meseka, S. and Ashraf, M.
Performance of soybean (Glycine max L
Merrill) genotypes under different planting
dates.J. of App. Bio.,49: 3363-3370
(2012).
Osekita Oluwatoyin Sunday and Ajayi
Abiola Toyin Character expression and
selection differential for yield and its
components in soybean (Glycine max (L.)
Merrill.) Academia J. of Agric. Res. 1(9):
167-171 (2013).
Panse, V.G. Genetics of qualitative
characters in relation to plant breeding.
Indian J. Genet., 17(2): 318-328 (1957).
Parameshwar,
M.
G.
Genetic
investigations in soybean (Glycine max
(L.) Merrill). M. Sc. (Agri.) Thesis

Copyright © March-April, 2018; IJPAB

33.

34.

35.

36.

37.

38.

39.

40.

41.

ISSN: 2320 – 7051

(unpublished), University of Agricultural
Sciences, Dharwad (2006).
Patil S.S., Naik, M.R., Patil P.P. and
Shinde
D.A.
Genetic
Variability,
Correlation and Path Analysis in Soybean.
Legume Res., 34(1): 36 – 40 (2011).
Patil, S.S., Patil, P.P., Lodam, V.A. and
Chaudhari, M.H., Character association
and Genetic Divergence in Soybean
(Glycine max (L.) Merrill). to formulate a
sound breeding program. Trends in
Biosciences 7(7): 508-511 (2014).
Pushpa Reni and Koteswara Rao, Y.,
Genetic variability in soybean [Glycine
max (L.) merrill]. Int. J. of Plant, Animal
and Environ. Sci., 3(4): 35-38 (2013).
Ramteke, R., Kumar, V., Murlidharan, P.
and Agarwal, D. K. Study on genetic
variability and traits interrelationship
among released soybean varieties of India
(Glycine max L. Merrill).Elect. J. Pl.
Breed., 1(6): 1483-¬1487 (2010).
Robinson, H. F. Quantitative genetics in
relation to breeding on the centennial of
Mendelism.Indian J. Genet., 26A: 171177 (1966).
Sahay, G., Sharma B.K. and Anna Durai
A. (2005). Genetic variability and
interrelationship in F2 segregating
generation of soybean (Glycine max (L.)
Merrill) in mid altitude of Meghalaya.
Agric. Sci. Digest., 25(2): 107-110.
Savita, F. H. and Koti, R. V. 2016.
Sttudies on genetic parameters for yield
and yield contributing traits in soybean
(Glycine max L.). The Bioscan. 11(2):
1127-1129.
Sawale Swapnil Sureshrao and Vikram
jeet Singh Assessment of Genetic
variabilityof the main yield related
characters in soybean (Glycine max (L.)
Merrill). Int. J. of Food, Agric. and
Veterinary Sci., 4(2): 69-74 (2014).
Saxesena,
R. R., Vidyakar, V.,
Vishwakarma, M. K., Yadav, P. S.,
Meena, M. L. and Lal, G. M. Genetic
variability and heritability analysis for
some quantitative traits in field pea (Pisum
1016

Neelima et al

Int. J. Pure App. Biosci. 6 (2): 1011-1017 (2018)

sativum L.). The Bioscan. 9(2): 895-898
(2014).
42. Sirohi, S. P. S., Sanjai M., Singh S. P.,
Ramasharya Y. and Meenakshi Genetic
variability, correlation and path coefficient
analysis for seed yield and its components
in soybean (Glycine max (L.) Merrill).
Prog. Agric., 7: 119–123 (2007).
43. Vart, D., Hooda J.S. and Malik, B.P.S.
Variability and association studies in

Copyright © March-April, 2018; IJPAB

ISSN: 2320 – 7051

soybean (Glycine max (L.) Merrill). Crop
Research Hisar. 29(2): 247-251 (2005).
44. Yadawad, A., Hanchinal, R. R., Nadaf, H.
L., Desai, S. A., Biradar, S. and Naik, V.
R. Genetic variability and heritability
estimates for yield attributes and leaf rust
resistance in F3 population of wheat
(Triticum aestivum L.). The Bioscan.
10(2): 935-938 (2015).

1017

