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ABSTRACT
Background: Knowledge about the relationship between yield and the yield contributing characters can help breeders to effectively
select for the characters that can efficiently increase yield. The present investigation studies correlation and path coefficient analysis
in soybean.
Methods: 30 genotypes of soybean were obtained from Agriculture Research Station (ARS), Kasbe Digraj, Sangli and sown in a
randomised block design with three replications. Eleven characters were observed viz., days to 50% flowering, nodulation count per
plant at 50% flowering, days to maturity, plant height, branches per plant, pods per plant, 100 seed weight, pod blight incidence, seed
yield per plant, protein and oil content.
Result: The correlation analysis revealed that seed yield per plant showed highly significant positive correlation with pods per plant
(0.8471), followed by 100 seed weight (0.4087) and branches per plant (0.2836). The characters protein content (-0.1600) and days
to maturity (-0.1566) showed negative and non-significant association with seed yield per plant. Path coefficient analysis showed that
the characters pods per plant (0.8612), 100 seed weight (0.2476) and days to 50% flowering (0.2333) had high to moderate positive
direct effect on seed yield per plant. Days to maturity (-0.0758) had negative direct effect on seed yield per plant.

Key words: Correlation, Path analysis, Soybean.

1Division of Agricultural Botany, College of Agriculture, Pune-411 005,
Maharashtra, India.

Corresponding Author: Tanya Barpanda, Division of Agricultural
Botany, College of Agriculture, Pune-411 005, Maharashtra, India.
Email: tanyabar896@gmail.com

How to cite this article: Barpanda, T., Chavan, B.H., Katore, T.D.
and Deshmukh, M.P. (2024). Correlation and Path Analysis Studies
in Elite Lines of Soybean [Glycine max (L.) Merrill]. Agricultural
Science Digest. 44(3): 477-480. doi: 10.18805/ag.D-5538.
Submitted: 14-12-2021      Accepted: 25-05-2022       Online: 15-06-2022

INTRODUCTION
Soybean [Glycine max (L.) Merrill] (2n=40) is one of the
most important legume crops widely grown for its various
uses and versatile nutritional composition. Soybean is often
referred to as a “wonder crop”, “miracle crop” or “Cow of the
field”. It has the highest protein (40%) and oil (18-20%)
content among grain legumes and is the world’s major
source of vegetable oil.  Several products can be prepared
from soybeans such as milk, cheese, yogurt, ice-cream, soy
nuts, bread, sweets and pastries. In addition to these uses
for human consumption, soybean serves as an excellent
source of fodder, hay and silage. Soybean cake is very
nutritive for livestock and poultry. Production of soybean in
India is presently dominated by Maharashtra and Madhya
Pradesh which contribute 89% of the total soybean
production in the country (FICCI, 2014).

Soybean crop increases the fertility of the soil by fixing
large amounts of atmospheric nitrogen through root nodules
at the rate of 65-100 kg/ha (Patil et al., 2014). with the help
of Rhizobium japonicum and also by decomposition of leaves
that fall from the plant at maturity.

More than 100 plant pathogens have been reported to
affect soybean but one of the most important diseases
reported to cause economic losses in soybean is
anthracnose (Pod Bight) caused by Colletotrichum
truncatum (Schw.) Andrus and Moore, which can cause a
yield loss of 16-100%. This disease is widely distributed
especially in the tropics under warm and humid conditions.

The efficiency of selection in any breeding program
mainly depends upon the knowledge of the association
between the various plant traits. Correlation analysis

provides information about the degree of relationship
between important characters of the plant and is a good
index to predict the yield response to change in a particular
character. Genotypic correlation can provide an estimate of
the inherent association between any two characters.

In soybean, grain yield is a complex character that is
dependent on various variables. Path co-efficient analysis
measures the direct and indirect effect of one variable upon
another and permits the separation of the correlation co-
efficient into components of direct and indirect effect (Dewey
and Lu, 1959). This study of the direct and indirect effects
of yield and its components provides the basis for a
successful breeding program by increasing yield more
effectively through the formulation of selection indices for
genetic improvement.

MATERIALS AND METHODS
The present investigation was carried out at Agricultural
Botany Research Farm, College of Agriculture, Pune during
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Kharif 2020. The experiment was laid down in a Randomised
Block Design with three replications. The experimental
material with 30 genotypes of soybean was collected from
Agriculture Research Station (ARS), Kasbe Digraj, Sangli.
The spacing between rows was 30 cm and between plants
was 10 cm. The plot consisted of a single row of 3 m in
length. Data was collected with randomly selected five plants
and their mean was used for statistical analysis for 11
characters viz., days to 50% flowering, nodulation count per
plant at 50% flowering, days to maturity, plant height,
branches per plant, pods per plant, 100 seed weight, pod
blight incidence, seed yield per plant, protein and oil content.

Pod blight incidence was calculated under natural
inoculum pressure by counting the average number of pods
on 5 plants per genotype per replication showing typical
symptoms of pod blight 15 days before harvesting. Pod blight
incidence was then measured as percent pod infection given
by the formula:

The protein and oil content of each genotype was
estimated by NIR (Near Infrared) spectroscopy method.

The genotypic correlation was calculated among all the
characters. Path analysis was done according to the
methods suggested by Dewey and Lu (1959).

RESULTS AND DISCUSSION
In the present investigation, correlation studies at the
genotypic level were carried out to determine the association
between various characters and seed yield per plant in
soybean. The genotypic correlation of 11 characters in 30
genotypes of soybean is presented in Table 1.

The study found that almost all the traits studied showed
a positive correlation with seed yield per plant except days
to maturity and protein content. The seed yield per plant
showed a highly significant positive association with pods
per plant (0.8471) followed by 100 seed weight (0.4087)
and branches per plant (0.2836) at the genotypic level.
Therefore, the study suggests that selection for pods per
plant, 100 seed weight and branches per plant will be
effective in increasing seed yield per plant. Similar results
of positive correlation of seed yield per plant with pods per
plant were recorded by Nag et al. (2007), Machikowa and
Laosuwan (2011), Kumar et al. (2013), Shree et al. (2017)
and Shekar et al. (2018).

The characters days to 50% flowering, days to maturity,
plant height and branches per plant showed highly significant
and positive correlation among themselves indicating that
simultaneous selection for these characters would result in
improvement of high yielding soybean genotypes.

Path analysis was carried out to find out the direct and
indirect effects of various characters and the data is
presented in Table 2. The characters pods per plant (0.8612),
100 seed weight (0.2476) and days to 50% flowering

Percent pod infection (%) =
No. of infected pods

Total no. of pods observed
 100

Ta
bl

e 
1:

 G
en

ot
yp

ic
 c

or
re

la
tio

n 
of

 1
1 

ch
ar

ac
te

rs
 in

 3
0 

ge
no

ty
pe

s 
of

 s
oy

be
an

.

D
ay

s 
to

N
od

ul
at

io
n 

co
un

t
D

ay
s

P
la

nt
B

ra
nc

he
s

P
od

s
10

0 
se

ed
P

od
P

ro
te

in
O

il
S

ee
d 

yi
el

d
O

bs
er

va
tio

ns
50

%
pe

r 
pl

an
t 

at
to

he
ig

ht
pe

r 
pl

an
t

pe
r 

pl
an

t
w

ei
gh

t
B

lig
ht

co
nt

en
t

co
nt

en
t

pe
r 

pl
an

t
flo

w
er

in
g

50
 %

 f
lo

w
er

in
g

m
at

ur
ity

(c
m

.)
(N

o.
)

(N
o.

)
(g

)
In

ci
de

nc
e 

(%
)

 (
%

)
(%

)
(g

)

D
ay

s 
to

 5
0%

 f
lo

w
er

in
g

1.
00

0
0.

00
56

0.
46

64
**

0.
18

22
-0

.1
66

2
-0

.2
51

8*
0.

14
48

-0
.1

56
5

0.
16

87
-0

.0
16

9
0.

02
76

N
od

ul
at

io
n 

co
un

t 
pe

r 
pl

an
t

1.
00

0
0.

15
68

-0
.2

50
5*

-0
.2

44
6*

0.
04

88
0.

17
81

0.
22

33
*

-0
.0

62
1

0.
21

69
*

0.
08

82
 a

t 5
0%

 f
lo

w
er

in
g

D
ay

s 
to

 m
at

ur
ity

1.
00

0
0.

30
11

**
-0

.2
36

4*
-0

.1
90

6
-0

.1
31

1
0.

14
80

0.
08

85
-0

.1
58

5
-0

.1
56

6
Pl

an
t 

he
ig

ht
 (

cm
)

1.
00

0
0.

30
78

**
0.

22
21

*
-0

.2
62

4*
-0

.1
09

2
-0

.2
94

8*
*

-0
.0

71
8

0.
17

84
Br

an
ch

es
 p

er
 p

la
nt

 (
N

o.
)

1.
00

0
0.

17
48

0.
04

78
0.

00
08

-0
.0

46
8

-0
.1

77
1

0.
28

36
**

Po
ds

 p
er

 p
la

nt
 (

N
o.

)
1.

00
0

0.
16

45
0.

10
80

-0
.3

28
1*

*
0.

08
03

0.
84

71
**

10
0 

se
ed

 w
ei

gh
t (

g)
1.

00
0

-0
.0

93
6

-0
.1

82
0

0.
29

56
**

0.
40

87
**

Po
d 

bl
ig

ht
 in

ci
de

nc
e 

(%
)

1.
00

0
0.

05
02

0.
02

74
0.

05
20

P
ro

te
in

 c
on

te
nt

 (
%

)
1.

00
0

-0
.7

26
2*

*
-0

.1
60

0
O

il 
co

nt
en

t (
%

)
1.

00
0

0.
01

94
*,

 *
* 

Si
gn

ifi
ca

nt
 a

t 
5 

%
 a

nd
 1

%
 le

ve
l r

es
pe

ct
iv

el
y.



 Volume  44  Issue 3 (June 2024) 479

Correlation and Path Analysis Studies in Elite Lines of Soybean [Glycine max (L.) Merrill]

(0.2333) had high to a moderate positive direct effect on
seed yield per plant. Similar findings were reported by
Ghodrati et al. (2013), Jain et al. (2015), Akram et al. (2016),
Shekar et al. (2018) and Parihar et al. (2020) for pods per plant.

Days to maturity had a negative direct effect (-0.0758)
on seed yield per plant. Similar result was obtained by
Mukhekar et al. (2004) and Malik et al. (2006).

This suggests true and perfect relationship between
yield and these characters. Thus, direct selection based on
these characters would help in selecting for high yielding
genotypes of soybean.

The days to 50% flowering had positive and low indirect
effect on seed yield per plant via days to maturity (0.1088).
Nodulation count per plant at 50% flowering showed
negligible positive indirect effect on seed yield per plant
via days to 50% flowering, days to maturity, pods per plant,
pod blight incidence, 100 seed weight and oil content. Days
to maturity exhibited negligible positive indirect effect via
branches per plant, pods per plant, 100 seed weight and
oil content.

Plant height had a negligible positive indirect effect on
seed yield through days to 50% flowering, days to maturity,
branches per plant and pods per plant. Branches per plant
showed a negligible positive indirect effect on seed yield
via plant height, pods per plant, pod blight incidence and
100 seed weight. Pods per plant had a low and positive
effects on seed yield per plant through plant height (0.1913),
branches per plant (0.1505) and 100 seed weight (0.1417)
and a moderate negative indirect effect through protein
content (-0.2826) and days to 50% flowering (-0.2169). It
showed a low negative indirect effect via days to maturity
(-0.1642). Pod blight incidence had negligible positive and
indirect effects via nodulation count per plant at 50%
flowering, days to maturity, pods per plant, protein content
and oil content. 100 seed weight had a negligible positive
indirect effect via days to 50% flowering, nodulation count
per plant at 50% flowering, branches per plant, pods per
plant and oil content. Protein content had low negative
indirect effect through oil content (-0.1188) and contributed
positively but negligibly through days to 50% flowering, days
to maturity and pod blight incidence. Oil content had a
negligible positive indirect effect via nodulation count per
plant at 50% flowering, pods per plant, pod blight incidence
and 100 seed weight on seed yield per plant.

The characters number of pods per plant, via plant
height, branches per plant, 100 seed weight, protein content,
days to 50% flowering and days to maturity; days to 50%
flowering via days to maturity and protein content via oil
content had significant indirect effect on seed yield per plant.
Similar findings were reported by Gohil et al. (2003),
Machikowa and Laosuwan (2011) and Jain et al. (2015) for
pods per plant.

CONCLUSION
The above results reveal that almost all traits were positively
correlated with seed yield per plant except days to maturityTa
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and protein content. Also, the characters pods per plant, 100
seed weight and days to 50% flowering had a positive direct
effect on seed yield per plant. Therefore, improvement in seed
yield can be achieved by selecting the characters pods per
plant, 100 seed weight and days to 50% flowering directly.
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