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Abstract
Present investigation was carried out to examine path-coefficient analysis of the twenty genotypes of pigeonpea including
check WRP-1 were received from Indian Institute of Pulse Research, Kanpur (U.P.), India. The trials were conducted in a
randomized block design with two replications, during kharif-2012, 2013 and 2014 under irrigated condition at the Agricultural
Research Station, Kalaburagi. On the basis of per se performance for seed yield per plant genotype RVK 275 (43.71 g), RVK
285 (42.71 g), JKM189 (42.58 g), BDN 2008-12 (41.67 g), AKT 9913 (40.59 g) were found promising as they showed high value
for grain yield and its components. Path analysis revealed that pod length (0.378, 1.612), pod bearing length (0.493, 1.043),
secondary branches (0.314, 0.935) and number of pods per plant (0.362, 0.539) had the highest positive direct effect on grain
yield both at genotypic and phenotypic level. For maximizing the grain yield per plant emphasis should be given in selection
of such characters for further improvement in pigeonpea.
Key words : Pigeonpea, path analysis, yield, randomized block design (RBD).

Introduction
Pigeonpea [Cajanus cajan (L.) Millsp.] is an

important grain legume that originated in the Indian sub-
continent. It is now grown in many parts of the world
including Southern Africa particularly the region
encompassing Kenya, Mozambique, Malawi and
Southern Tanzania (HoghJensen et al., 2007). This region
is considered as a secondary centre of diversity for
pigeonpea, it is a short lived perennial shrub in which
plants may grow for about five years and turn into small
trees.

Pigeonpea is an often cross pollinated (20-70%)
(Saxena and Kumar, 2010) has diploid genome with 11
pairs of chromosomes (2n = 2x = 22) comprising a genome
of 833.1 Mbp (Varshney et al., 2012). India is considered
as the native of pigeonpea (Van der Maesen, 1980)
because of its natural genetic variability available in the
local germplasm and the presence of its wild relatives in
the country.

It is cultivated in varied agro climatic conditions
ranging from moisture stress and input starved conditions
to irrigated conditions. Path coefficient analysis is an
important tool for plant breeder in partitioning the

correlation coefficients into direct and indirect effects of
independent variables on dependent variable i.e. seed
yield. Pigeonpea breeders look forward for widely
adapted genotypes responsive to input intensive as well
as input deficient agriculture in order to enhance
production and productivity of the crop. With this back
ground the present study was undertaken under irrigated
situation in three locations to identify direct and indirect
effects of pigeonpea for seed yield and its component
traits.

Materials and Methods
The present experiment material comprised of 20

genotypes of pigeonpea including check WRP-1 received
from Indian Institute of Pulse Research, Kanpur (U.P.),
India. The trials were conducted in a randomized block
design with two replications in three seasons viz., kharif-
2012, 2013 and 2014 grown under irrigated condition, two
protective irrigation were given at flowering and pod filling
stage. The plot size of two rows each with 4m length
was followed with spacing of 75 cm between rows and
25 cm between the plants. Observations were recorded
on five randomly selected plants in each replication in
each environment in respect of 12 different metric
characters viz., days to flower initiation, days to 50 per

Plant Archives Vol. 17 No. 1, 2017 pp. 153.-157 ISSN 0972-5210

*Author for correspondence : E-mail : ramesh4913@gmail.com



154 Ramesh et al.

Ta
bl

e 
1 

: D
ire

ct
 a

nd
 in

di
re

ct
 e

ffe
ct

s 
of

 q
ua

nt
ita

tiv
e 

ch
ar

ac
te

rs
 o

n 
se

ed
 y

ie
ld

 p
er

 p
la

nt
 a

t g
en

ot
yp

ic
 le

ve
l.

D
ay

s t
o

D
ay

s t
o

D
ay

s t
o

Pl
an

t
Pr

im
ar

y
Se

co
nd

ar
y

Po
d

N
um

be
r

Po
d

N
um

be
r

10
0 

se
ed

   
   

   
   

   
   

   C
ha

rc
te

rs
flo

w
er

50
%

m
at

ur
ity

he
ig

ht
br

an
ch

es
B

ra
nc

he
s

be
ar

in
g

of
 s

ee
ds

/
le

ng
th

of
 p

od
s/

we
ig

ht
in

tia
tio

n
flo

w
er

in
g

(c
m

)
le

ng
th

po
d

(c
m

)
pl

an
t

(g
)

(c
m

)

D
ay

s t
o 

flo
w

er
 in

tia
tio

n
G

en
ot

yp
ic

-0
.0

81
0.2

27
-0

.1
0.0

76
0.0

67
0.0

07
-0

.12
4

0.0
22

-0
.03

2
0.1

14
0.1

D
ay

s t
o 

50
%

 fl
ow

er
in

g
G

en
ot

yp
ic

-0
.07

2
0.

25
6

-0
.09

9
0.0

89
0.0

85
0.0

09
-0

.11
9

0.0
18

-0
.02

7
0.1

79
0.0

67
D

ay
s 

to
 m

at
ur

ity
G

en
ot

yp
ic

-0
.07

2
0.2

26
-0

.1
12

0.0
99

0.0
76

0.0
08

-0
.02

7
0.0

15
-0

.02
5

0.1
73

0.0
7

Pl
an

t h
ei

gh
t (

cm
G

en
ot

yp
ic

-0
.04

3
0.1

6
-0

.07
8

0.
14

2
0.0

68
0.0

07
0.1

32
0.0

25
-0

.03
7

0.1
7

0.0
78

Pr
im

ar
y 

br
an

ch
es

G
en

ot
yp

ic
-0

.02
9

0.1
19

-0
.04

7
0.0

53
0.

18
2

0.0
08

-0
.05

-0
.02

4
0.0

12
0.2

56
-0

.00
2

Se
co

nd
ar

y 
B

ra
nc

he
s

G
en

ot
yp

ic
-0

.03
7

0.1
6

-0
.06

1
0.0

69
0.1

05
0.

31
4

-0
.05

9
-0

.00
1

-0
.00

7
0.2

62
0.0

46
Po

d 
be

ar
in

g 
le

ng
th

 (c
m

)
G

en
ot

yp
ic

0.0
2

-0
.06

2
0.0

06
0.0

38
-0

.01
8

-0
.00

2
0.

49
3

0.0
11

-0
.00

8
0.0

62
-0

.00
7

N
um

be
r 

of
 s

ee
ds

 /p
od

G
en

ot
yp

ic
-0

.02
1

0.0
54

-0
.02

1
0.0

43
-0

.05
3

0
0.0

63
0.

08
3

-0
.06

3
-0

.05
5

0.0
67

Po
d 

le
ng

th
 (c

m
)

G
en

ot
yp

ic
-0

.03
2

0.0
89

-0
.03

5
0.0

68
-0

.02
7

0.0
01

0.0
49

0.0
67

0.
37

8
-0

.05
0.1

35
N

um
be

r o
f p

od
s/

pl
an

t
G

en
ot

yp
ic

-0
.02

5
0.1

27
-0

.05
3

0.0
67

0.1
29

0.0
1

0.0
85

-0
.01

3
0.0

11
0.

36
2

-0
.03

7
10

0 
se

ed
 w

ei
gh

t (
g)

G
en

ot
yp

ic
-0

.03
5

0.0
75

-0
.03

4
0.0

48
-0

.00
1

0.0
03

-0
.01

6
0.0

24
-0

.04
6

-0
.05

9
0.

22
9

G
en

ot
yp

ic
 R

es
id

ua
l =

 0
.2

70

Ta
bl

e 
2 

: D
ire

ct
 a

nd
 in

di
re

ct
 e

ffe
ct

s 
of

 q
ua

nt
ita

tiv
e 

ch
ar

ac
te

rs
 o

n 
se

ed
 y

ie
ld

 p
er

 p
la

nt
 a

t p
he

no
ty

pi
c 

le
ve

l.

C
ha

rc
te

rs
D

ay
s t

o
D

ay
s t

o
D

ay
s t

o
Pl

an
t

Pr
im

ar
y

Se
co

nd
ar

y
Po

d
N

um
be

r
Po

d
N

um
be

r
10

0 
se

ed
flo

w
er

50
%

m
at

ur
ity

he
ig

ht
br

an
ch

es
B

ra
nc

he
s

be
ar

in
g

of
 s

ee
ds

/
le

ng
th

of
 p

od
s/

we
ig

ht
in

tia
tio

n
flo

w
er

in
g

(c
m

)
le

ng
th

po
d

(c
m

)
pl

an
t

(g
)

(c
m

)

D
ay

s t
o 

flo
w

er
 in

tia
tio

n
Ph

en
ot

yp
ic

0.
71

4
-0

.02
9

-0
.41

3
0.0

02
0.0

73
0.4

84
-0

.29
1

-0
.47

1
0.6

98
-0

.17
1

-0
.29

7
D

ay
s t

o 
50

%
 fl

ow
er

in
g

Ph
en

ot
yp

ic
0.6

37
-0

.0
32

-0
.40

8
0.0

02
0.0

98
0.6

76
-0

.30
4

-0
.37

4
0.5

94
-0

.27
5

-0
.19

6
D

ay
s 

to
 m

at
ur

ity
Ph

en
ot

yp
ic

0.6
41

-0
.02

8
-0

.4
6

0.0
02

0.0
89

0.6
04

-0
.08

5
-0

.34
4

0.5
15

-0
.26

8
-0

.20
4

Pl
an

t h
ei

gh
t (

cm
Ph

en
ot

yp
ic

0.3
98

-0
.02

1
-0

.33
5

0.
00

3
0.0

65
0.4

75
0.2

92
-0

.58
1

0.8
22

-0
.26

-0
.23

4
Pr

im
ar

y 
br

an
ch

es
Ph

en
ot

yp
ic

0.3
35

-0
.02

-0
.26

6
0.0

01
0.

15
5

0.5
96

-0
.02

1
0.4

49
-0

.15
3

-0
.46

3
-0

.01
3

Se
co

nd
ar

y 
B

ra
nc

he
s

Ph
en

ot
yp

ic
0.3

69
-0

.02
3

-0
.29

7
0.0

02
0.0

99
0.

93
5

-0
.26

7
0.0

51
0.2

37
-0

.44
5

-0
.14

2
Po

d 
be

ar
in

g 
le

ng
th

 (c
m

)
Ph

en
ot

yp
ic

-0
.19

9
0.0

09
0.0

38
0.0

01
-0

.00
3

-0
.24

1.
04

3
-0

.16
2

0.1
69

-0
.11

5
0.0

38
N

um
be

r 
of

 s
ee

ds
 /p

od
Ph

en
ot

yp
ic

0.2
34

-0
.00

8
-0

.11
0.0

01
-0

.04
8

-0
.03

3
0.1

17
-1

.4
38

1.6
26

0.1
01

-0
.26

9
Po

d 
le

ng
th

 (c
m

)
Ph

en
ot

yp
ic

0.3
09

-0
.01

2
-0

.14
7

0.0
02

-0
.01

5
0.1

38
0.1

09
-1

.45
1

1.
61

2
0.0

81
-0

.43
3

N
um

be
r o

f p
od

s/
pl

an
t

Ph
en

ot
yp

ic
0.2

26
-0

.01
6

-0
.22

9
0.0

02
0.1

33
0.7

72
0.2

22
0.2

69
-0

.24
3

0.
53

9
0.1

11
10

0 
se

ed
 w

ei
gh

t (
g)

Ph
en

ot
yp

ic
0.3

15
-0

.00
9

-0
.14

0.0
01

0.0
03

0.1
97

-0
.05

9
-0

.57
5

1.0
37

0.0
89

-0
.6

74

Ph
en

ot
yp

ic
 R

es
id

ua
l =

 0
.2

50



Path Co-efficient Analysis for Yield and its Components in Pigeonpea 155

Ta
bl

e 
3 

: P
er

 S
e 

pe
rfo

rm
an

ce
 o

f d
iff

er
en

t q
ua

nt
ita

tiv
e 

ch
ar

ac
te

rs
 in

 p
ig

eo
np

ea
.

En
tr

ie
s

D
ay

s t
o

D
ay

s t
o

D
ay

s t
o

Pl
an

t
Pr

im
ar

y
Se

co
nd

ar
y

Po
d 

be
a-

N
um

be
r

Po
d

N
um

be
r

Se
ed

10
0 

se
ed

flo
w

er
50

%
m

at
ur

ity
he

ig
ht

br
an

ch
es

br
an

ch
es

ri
ng

 le
n-

of
le

ng
th

of
 p

od
s/

yi
el

d 
pe

r
we

ig
ht

in
tia

tio
n

flo
w

er
in

g
(c

m
)

gt
h 

(c
m

)
se

ed
s/p

od
(c

m
)

pl
an

t
pl

an
t (

g)
(g

)

1
PU

SA
20

01
78

.67
79

.67
13

8.5
0

11
5.8

3
7.6

1
1.0

8
30

.33
4.6

7
4.9

2
78

.28
19

.24
9.5

3
2

JK
M

18
9

10
5.3

3
10

7.1
7

15
6.8

3
14

0.7
8

10
.78

4.9
7

36
.75

4.2
5

4.5
6

15
8.2

2
42

.58
10

.67
3

BD
N

-2
00

8-
1

10
5.5

0
10

4.5
0

15
5.6

7
13

1.7
8

10
.17

3.1
1

38
.58

4.8
1

5.3
3

12
9.7

8
35

.16
9.5

4
4

JK
M

-7
11

4.1
7

11
6.6

7
16

9.3
3

14
4.0

6
9.3

5
3.2

6
31

.89
4.5

7
4.6

9
13

0.4
3

33
.93

9.4
5

5
W

RP
-1

94
.50

89
.50

14
7.5

0
10

2.3
9

8.7
2

0.5
4

39
.71

4.2
2

4.3
6

93
.94

35
.89

9.9
3

6
IC

P 
11

47
7

79
.17

91
.33

14
3.5

0
12

5.2
5

7.3
3

3.8
4

37
.06

4.2
5

4.4
6

10
7.1

1
29

.37
8.3

0
7

IC
P 

13
57

9
11

4.5
0

11
9.1

7
16

6.8
3

13
1.2

8
10

.33
6.5

8
28

.16
4.6

1
4.8

3
16

3.0
0

34
.42

8.2
4

8
IC

P 
99

5
10

3.0
0

10
4.5

0
15

6.0
0

13
1.6

7
10

.39
4.8

9
26

.70
4.3

1
4.4

8
14

8.7
2

35
.20

8.0
7

9
IC

P 
45

75
10

1.6
7

10
0.0

0
15

1.0
0

11
7.7

8
10

.72
2.6

6
21

.94
3.7

8
4.0

6
10

9.6
1

20
.20

8.1
4

10
IC

P 
14

47
1

89
.67

87
.17

15
0.1

7
12

0.3
3

8.8
1

3.5
3

33
.89

4.2
8

4.3
8

11
7.8

9
29

.01
8.9

5
11

A
K

T 
99

13
96

.17
10

2.0
0

15
4.6

7
13

3.5
6

10
.83

6.1
1

40
.00

4.1
8

4.6
0

16
5.7

8
40

.59
10

.04
12

IC
P 

34
8

10
2.0

0
10

4.5
0

16
1.1

7
11

3.7
3

10
.56

6.5
0

24
.33

4.0
3

4.1
3

15
6.6

1
32

.81
8.3

5
13

IC
P 

73
66

82
.17

92
.17

13
8.3

3
10

3.2
8

8.7
2

2.2
8

26
.39

4.1
4

4.2
4

11
3.6

1
19

.00
8.0

5
14

IC
P 

88
40

10
9.5

0
11

1.6
7

16
6.8

3
13

5.7
8

10
.94

6.0
5

35
.00

4.3
2

4.5
6

15
9.5

0
37

.13
9.4

9
15

RV
K 

27
5

10
2.1

7
11

5.1
7

16
5.3

3
14

7.3
3

12
.33

5.6
4

30
.56

4.3
1

4.7
5

14
6.4

4
43

.71
10

.06
16

B
en

nu
r L

oc
al

85
.67

92
.50

14
2.1

7
12

0.4
4

11
.44

5.2
7

32
.31

4.2
5

4.3
8

16
2.1

7
40

.14
10

.00
17

RV
K 

28
5

10
3.8

3
10

0.1
7

16
1.8

3
15

0.0
0

9.1
1

3.9
4

41
.33

4.4
9

4.9
0

13
6.3

3
42

.71
11

.43
18

BD
N

 20
08

-1
2

87
.83

99
.33

14
7.0

0
12

8.0
0

9.3
9

4.4
7

36
.03

4.3
8

4.6
9

13
3.6

7
41

.68
9.1

2
19

JS
A

 59
12

1.1
7

11
6.7

5
16

4.5
0

13
2.8

9
9.2

8
6.0

4
20

.72
4.5

8
5.3

3
10

0.1
1

28
.38

16
.11

20
BD

N
 71

1
10

5.1
7

10
6.1

7
15

0.7
5

12
1.4

7
8.6

7
4.4

2
23

.58
4.6

9
4.8

8
11

1.1
7

32
.95

9.6
1

M
ea

n
99

.0
9

10
2.

00
15

4.
40

12
7.

38
9.

77
4.

26
31

.7
6

4.
36

4.
63

13
1.

12
33

.7
1

9.
65

Ra
ng

e m
ax

im
um

12
1.1

7
11

9.1
7

16
9.3

3
15

0.0
0

12
.33

6.5
8

41
.33

4.8
1

5.3
3

16
5.7

8
43

.71
16

.11
Ra

ng
e m

ax
im

um
78

.67
79

.67
13

8.3
3

10
2.3

9
7.3

3
0.5

4
20

.72
3.7

8
4.0

6
78

.28
19

.00
8.0

5



cent flowering, days to 80 per cent pod maturity, plant
height (cm), number of primary branches per plant,
number of secondary branches per plant, pod bearing
length, number of pods per plant, number of seeds per
pod, pod length (cm), 100- seed weight (g) and seed yield
per plant. Path coefficient analysis was carried out as
per principle given by Dewey and Lu (1959).

Results and Discussion
The results of genotypic and phenotypic path

coefficient analysis for twelve quantitative characters are
presented in (tables 1 and 2). High rate (between 0.30 to
0.99) of positive direct effects were observed at genotypic
and phenotypic level by means of the traits viz., pod length
(0.378 and 1.612), pod bearing length (0.493 and 1.043),
secondary branches (0.314 and 0.935) and number of
pods per plant (0.362 and 0.539). It indicates that,
emphasis can be laid on these four characters during
selection of genotypes for improvement of yield. The
results are in conformity with reports of Baskaran and
Muthiah (2007), Chandirakala and Subbaraman (2010)
and Bhadru (2011). Eventhough low rate (0.10 to 0.19)
of positive direct effect was observed for plant height
(0.142 and 0.003) and primary branches (0.182 and 0.155)
at genotypic and phenotypic level, it is also a important
trait for yield improvement. The present findings are in
agreement with results of Thanki and Sawargaonkar
(2010) for pods per plant, Jaggal (2012) for days to 50%
flowering observed direct contribution of branches per
plant. Patel and Acharya (2011) obtained high positive
direct effects on yield via number of pods per plant and
low rate of positive direct effects through plant height,
branches per plant and 100 seed weight. While days to
flower intiation (-0.081) at genotypic level and days to
50% flowering (-0.032), number of seeds per pod (-1.438)
and 100 seed weight (-0.674) at phenotypic level had
negative direct effect on seed yield and days to maturity
(-0.112 and -0.460) registered negative direct effects on
yield both at genotypic and phenotypic level, indicating
this trait is not the criteria for yield improvement. Bhadru
(2011) observed negative direct effect of day’s maturity.

The high indirect effects of pod length via number
of seeds per pod, 100 seed weight, plant height and days
to flower initiation at phenotypic level are the indication
of its importance. Similar results were obtained by Salunke
et al. (1995). Indirect contribution of pod length through
number of seeds per pod, 100 seed weight, plant height
and days to flower initiation was negative and of moderate
magnitude. It clearly indicated that increase in the pod
length resulted in decrease in the number of seeds per
pod, 100 seed weight, plant height and days to flower

initiation. Such findings were earlier reported by Salunke
et al. (1995). In plant breeding, it is very difficult to have
complete knowledge of all component traits of yield. The
residual effect permits precise explanation about the
pattern of interaction of other possible components of
yield. In other words, residual effect measures the role
of other possible independent variables were not included
in the study on the dependant variable. Relatively
moderate, positive residual values of R = 0.270 and 0.250
was observed at genotypic and phenotypic level,
respectively. It indicates the moderate unexplained
variation and characters included in the present study
accounted for most of the variation.

From the present study, it can be concluded that on
the basis per se performance for seed yield per plant,
the genotype RVK 275, RVK 285, JKM189, BDN 2008-
12, AKT 9913 were found promising as they showed
high value for grain yield per plant and its components.
Path analysis revealed that pod length, pod bearing length,
secondary branches, number of pods per plant, primary
branches and plant height showed highest positive direct
effects on seed yield both at genotypic and phenotypic
level. Hence, emphasis should be placed on these
characters while breeding for high yield in pigeonpea.
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