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INTRODUCTION

Soybean (Glycine max (L). Merrill) is an important oilseed crop
belonging to family Leguminoceae, has come to be recog-
nized as one of the premier agricultural crops today for vari-
ous reasons because it is a major source of vegetable oil,
protein and animal feed. Soybean occupies a unique posi-
tion among edible legumes because of its contains more pro-
tein (~ 40-42 %) than other pulses and a much higher con-
tent of edible oil (~20 %) (Gopalanet al., 1994). Because of
its multiple uses, soybean crop is aptly called as “Golden
Bean” or “Miracle Crop” of the 20th century.Soybean is the
major oilseed crop in the world accounting for nearly 50% of
total oilseeds acreage as well as production.Soybean is the
only oilseed crop that can be grown successfully during kharif
season in Chhattisgarh. In recent past, cultivation of soybean
has been gaining popularity in Chhattisgarh but, the area cov-
erage under soybean in the state is about 1.520 lakh hectare
and production 126.775 lakh metric tonnes with productiv-
ity 1155 kg per hectare, (Anonymous, 2012) which is com-
paratively low as compared to national and international av-
erage promotion of soybean cultivation would also increase
the double-cropped area in the state. There is an ample scope
for improvement of yield to suit the needs of Chhattisgarh
soybean farmer for that the character association and path
analysis is studied in available germplasm. Correlation which
is the primary tool of breeding programme provide the amount
of association among different traits with seed yield compo-
nent and their direct and indirect effect on seed yield.Therefore,
it is essential to identify the contributing traits through which

soybean seed yield can be improved further. Keeping this in
view, the present study was carried out to formulate the selec-
tion strategies for improvement of seed yield in soybean.

MATERIALS AND METHODS

The material for the present investigation comprised of
40soybean genotypes were raised in a Randomized Block
Design with three replications during kharif-2012in
experimental area of Department of Genetics and Plant
Breeding at Research Cum Instructional Farm, I.G.K.V., Raipur.
(C.G.).The experiments were carried out on heavy (vertisols)
soil and all recommended agronomic practices were followed
to raise a good crop.Each genotype was raised in a double
row of 3meter length by adopting a spacing of 45 x10 cm. In
each row, five randomly selected plants were observed for
days to 50% flowering, days to maturity, plant height (cm),
number of primary branches per plant, pod bearing length
(cm), Number of pod bearing nodes, number of pods per
plant, number of seeds per pod, 100- seed weight, protein
content, oil content and seed yield per plant. The mean value
of five plants represented each genotype. Standard statistical
procedure, were used for the analysis of genotypic and
phenotypic coefficients of variation suggested by Miller et
al.(1958). The path co-efficient analysis was done according
to the method byWright (1921).

RESULTS AND DISCUSSION

The genotypic and phenotypic correlation coefficients

ABSTRACT
An experiment was conducted with forty genotype of soybean (Glycine max (L.) Merrill.), to study character
association among the seed yield contributing traits and their direct and indirect effects on the seed yield.
Correlation studies indicated that out of 12 characters, seed yield per plant showed significant positive correlation
with pod bearing nodes (0.578), number of pods per plant (0.397), number of seeds per pod (0.368) and 100
seed weight (0.471). Path coefficient analysis showed that, pod bearing length (3.999) contributed most directly
to seed yield among all the traits whereas, other characters like, number of pods per plant (3.173), number of
seeds pod-1(1.514),100- seed weight (1.039) and oil content (2.003) both directly and indirectly influenced seed
yield.Therefore, this is suggested that the traits viz., number of pods per plant, number of seeds per pod and 100
seed weight and pod bearing lengthmay be considered as important traits during theselection for improvement of
seed yield in soybean.
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CHARACTER ASSOCIATION AND PATH COEFFICIENT ANALYSIS FOR SEED YIELD

between yield and yield attributes are given in Table 1.Among
the 12 character combinations, number of pod bearing nodes,
100-seed weight, number of pods per plantand number of
seeds per pod exhibited significant and positive correlation
with seed yield both at genotypic and phenotypic level. The
degree of association was highest betweennumber of pods
per plantand seed yield. It was followed by 100-seed weight,
number of seeds per pod and pod bearing nodes. Iqbal et al.
(2010), Karnwal and Singh (2009), Nag et al. (2007) and
Ganeshmurthy and seshadri (2004) also observed similar
strong correlation for number of seeds per pod, 100- seed
weight, number of pods bearing nodes and number of pods
per plant.The traits, days to 50% flowering, days to maturity,
plant height, plant bearing length, number of branches,
number of pod bearing nodes and number of pods per plant
had highly significant and positive correlations both at
genotypic and phenotypic levels among themselves. All these
traits also had positive relationship with seed yield indicating
certain inherent relationship with seed yield. Selection for these
characters simultaneously would bring improvement in
soybean yield. Showkat and Tyagi (2010), Nag et al. (2007),
Ganeshmurthy and seshadri (2004) and Rajanna, et al. (2000)
reported positive significant association among number of
branches, number of pods per plant, days to flowering, plant
height, days to maturity, pod bearing length and number of
pod bearing nodes. These results are in parallel with the
research findings of Sahu et al. (2014) and Kamleshwaret al.
(2013) in greengram. Both the quality characters, oil and
protein content, were negatively and no significant correlated
with each other and showed no significant association with
seed yield. The negative correlation between oil and protein
content also observed by Ganeshmurthy and seshadri (2004).

Path coefficient is the standardized partial regression
coefficients and provide the true contribution of the characters
towards the yield, these genotypic correlations were partitioned
into direct and indirect effects. Path analysis (Table 2) revealed
that pod bearing length had the highest positive direct effect
followed by number of pods per plant, number of primary
branches per plant, oil percentage, number of seeds per
pod,100- seed weight and days to 50% flowering had least
positive direct effect. The direct positive effect of pod bearing
length, 100- seed weight and oil content on the seed yield was
reported by Nag et al. (2007)

similarly days to 50% flowering (patil et al., 2011), number of
seeds per pod (Iqbal et al., 2010), number of pods per
plant(Iqbal et al., 2010, Gireesh et al., 2012, Karnwal and
Singh (2009)), number of primary branches (Arshad et al.,
2006 and Karnwal and Singh (2009)). The remaining
characters viz., days to maturity, plant height, pod bearing
nodes, protein content showed only negative direct effects on
the seed yield. similar finding is reported by (Haghi et al.,
2012) for protein content and (Ganeshmurthy and seshadri
(2004) and Iqbal et al., 2010 ) for plant height.The direct effects
on number of pod bearing nodes was negative but their
positive correlation with seed yield could be due to high
indirect effects through number of primary branches per plant.
It would be logical to expect that a genotype, which has a
higher number of branches, will have a greater ability to
produce more number of pod bearing nodes and consequently Ta

bl
e2

. G
en

ot
yp

ic
 a

nd
 P

he
no

ty
pi

c 
pa

th
 c

oe
ff

ic
ie

nt
 o

f v
ar

io
us

 c
ha

ra
ct

er
s 

in
flu

en
ci

ng
 s

ee
d 

yi
el

d/
pl

an
t

C
ha

ra
ct

er
D

ay
s t

o 
50

%
D

ay
s t

o
Pl

an
t h

ei
gh

t
N

um
be

r o
f

Po
d 

be
ar

in
g

N
um

be
r o

f
N

um
be

r o
f

N
um

be
r o

f
10

0-
se

ed
Pr

ot
ei

n
O

il 
co

nt
en

t
Se

ed
 y

ie
ld

flo
w

er
in

g
m

at
ur

ity
 (c

m
)

pr
im

ar
y

le
ng

th
 (c

m
)

po
d 

be
ar

in
g

po
ds

 p
la

nt
-1

se
ed

s p
od

-1
w

ei
gh

t (
g)

co
nt

en
t (

%
)

(%
)

Pl
an

t-1
 (g

)
br

an
ch

es
 p

la
nt

-1
no

de
s

D
ay

s t
o 

50
%

 fl
ow

er
in

g
P

-0
.0

77
-0

.0
54

-0
.1

00
-0

.0
10

0.
08

4
0.

00
1

0.
14

4
-0

.0
42

-0
.1

93
0.

00
0

-0
.0

04
-0

.2
51

G
0.

63
8

-1
.3

83
-2

.4
99

0.
94

9
1.

72
9

0.
02

7
1.

38
9

-0
.5

02
-0

.6
04

0.
02

2
-0

.0
93

-0
.3

28
*

D
ay

s t
o 

m
at

ur
ity

P
-0

.0
40

-0
.1

04
-0

.0
46

-0
.0

14
0.

02
8

-0
.0

14
0.

05
3

-0
.0

67
-0

.1
33

0.
00

1
0.

02
2

-0
.3

16
*

G
0.

35
-2

.5
21

 -1
.2

22
 1

.3
39

0.
58

7
0.

76
5

0.
61

3
-0

.7
71

-0
.4

0.
00

8
0.

86
2

-0
.3

91
*

Pl
an

t h
ei

gh
t (

cm
)

P
-0

.0
39

-0
.0

24
-0

.1
99

0.
00

2
0.

15
6

-0
.0

08
0.

06
5

-0
.0

26
-0

.0
49

0.
00

4
-0

.0
18

-0
.1

36
G

0.
37

3
-0

.7
2

-4
.2

78
0.

51
3

3.
59

6
0.

11
7

1.
22

3
0.

00
8

-0
.1

8
0.

00
5

-0
.7

8
-0

.4
2

N
um

be
r o

f p
rim

ar
y

P
-0

.0
17

-0
.0

30
0.

00
8

-0
.0

47
-0

.0
02

0.
02

1
0.

26
1

-0
.0

31
-0

.0
90

0.
00

1
0.

00
1

0.
07

4
br

an
ch

es
 p

la
nt

-1
G

0.
25

-1
.3

97
-0

.9
09

2.
41

6
0.

12
4

-1
.4

04
2.

10
0

-0
.4

26
-0

.4
94

-0
.1

93
-0

.1
49

-0
.0

81
Po

d 
be

ar
in

g 
le

ng
th

 (c
m

)
P

-0
.0

32
-0

.0
14

-0
.1

53
0.

00
0

0.
20

3
0.

00
8

0.
09

7
0.

01
8

-0
.0

26
0.

00
1

-0
.0

14
0.

08
8

G
0.

27
6

-0
.3

7
-3

.8
47

0.
07

5
3.

99
9

-0
.4

16
0.

90
8

0.
21

6
-0

.0
83

0.
06

3
-0

.7
1

0.
11

2
N

um
be

r o
f P

od
P

0.
00

0
0.

01
3

0.
01

4
-0

.0
09

0.
01

3
0.

11
5

0.
15

7
0.

00
5

-0
.0

01
0.

00
1

0.
01

0
0.

31
7*

be
ar

in
g 

no
de

s
G

-0
.0

04
0.

44
2

0.
11

5
0.

77
7

0.
38

2
-4

.3
61

2.
26

0.
13

1
-0

.0
37

0.
12

6
0.

74
7

0.
57

8*
*

N
um

be
r o

f p
od

s p
la

nt
-1

P
-0

.0
18

-0
.0

09
-0

.0
22

-0
.0

21
0.

03
3

0.
03

0
0.

60
2

-0
.0

23
-0

.0
77

0.
00

1
0.

00
6

0.
50

2*
*

G
0.

27
9

-0
.4

87
-1

.6
49

1.
59

9
1.

14
5

-3
.1

07
3.

17
3

-0
.7

6
-0

.4
3

-0
.0

51
0.

68
6

0.
39

7*
N

um
be

r o
f s

ee
ds

 p
od

-1
P

0.
01

1
0.

02
4

0.
01

8
0.

00
5

0.
01

2
0.

00
2

-0
.0

48
0.

29
1

0.
05

2
-0

.0
02

-0
.0

07
0.

35
9 

*
G

-0
.2

12
1.

28
4

-0
.2

5
-0

.6
8

0.
57

1
-0

.3
78

-1
.5

93
1.

51
4

0.
40

2
0.

12
1

-0
.4

1
0.

36
8*

10
0-

se
ed

 w
ei

gh
t (

g)
P

0.
04

3
0.

04
0

0.
02

8
0.

01
2

-0
.0

15
0.

00
0

-0
.1

34
0.

04
4

0.
34

8
0.

00
1

-0
.0

01
0.

36
5 

*
G

-0
.3

71
0.

97
0.

74
-1

.1
48

-0
.3

21
0.

15
7

-1
.3

14
0.

58
6

1.
03

9
0.

10
5

0.
02

8
0.

47
1*

*
Pr

ot
ei

n 
co

nt
en

t (
%

)
P

0.
00

0
0.

00
2

0.
01

6
0.

00
1

-0
.0

04
-0

.0
02

-0
.0

17
0.

01
0

-0
.0

05
-0

.0
49

0.
00

0
-0

.0
49

G
-0

.0
19

0.
02

5
0.

02
8

0.
60

7
-0

.3
3

0.
71

7
0.

21
2

-0
.2

38
-0

.1
42

-0
.7

68
-0

.3
89

-0
.2

97
O

il 
co

nt
en

t (
%

)
P

0.
00

3
-0

.0
27

0.
04

3
0.

00
0

-0
.0

34
0.

01
3

0.
04

6
-0

.0
23

-0
.0

06
0.

00
0

0.
08

2
0.

09
7

G
-0

.0
29

-1
.0

85
1.

66
5

-0
.1

79
-1

.4
17

-1
.6

26
1.

08
6

-0
.3

10
0.

01
5

0.
14

9
2.

00
3

0.
27

1



Bo
ld

 fi
gu

re
s d

ia
go

na
l v

al
ue

s a
re

 d
ire

ct
 e

ffe
ct

; R
es

id
ua

l e
ffe

ct
 : 

G
 =

 -0
.0

76
62

; P
 =

 0
.3

25
9



1950

DINESH KUMAR THAKUR et al.,

more seed yield. This sort of relationship is evident from the
present study.

Thus,This investigation revealed that it would be rewarding to
lay emphasis on more number of primary branches per plant,
pods bearing length, number of pods per plant, number of
seeds per pods,100-seed weight and oil content in selection
programme of soybeanand may be advantageous for selecting
the high yielding genotypes in soybean from the available
gene pool.
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