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Abstract
The present study was carried out in the Department of Oilseeds, during rabi, 2021 at Tamil Nadu Agricultural 
University, Coimbatore to study the genetic variability, correlation and path analysis using thirty promising genotypes 
of groundnut.   Kernel yield and its component characters were recorded. The magnitude of PCV and GCV values were 
higher for the characters viz., number of branches, total biomass, 100 kernel weight, leaf area ratio and leaf area index. 
Total number of branches, total biomass and 100 kernel weight exhibited high heritability and high genetic advance 
as per cent of mean. Kernel yield showed significant positive association with pod yield, mature pods, number of pods 
and shelling percentage. The importance of these characters was also confirmed through path analysis, as they had 
direct implications on kernel yield. As a result, selection based on these traits will result in increased kernel yield in 
groundnut.
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INTRODUCTION
Groundnut (Arachis  hypogaea L.)  is one of  the important 
oilseed crops of the world. It contains 48-50 per cent oil, 
25-28 per cent easily digestible protein, 10-20 per cent 
carbohydrates and provides 564 kcal of energy for every 
100 g of kernel. In addition, groundnut is a rich source of 
several micronutrients and health enhancing components, 
including minerals, antioxidants and vitamins along with 
some biologically active polyphenols, flavonoid and 
isoflavones (Janila et al., 2013).  Though India is a leading 
producer of groundnut covering an area of 5.80 m. ha out 
of world coverage of 27.66 m. ha., its  productivity is  low  
(1631 kg/ha)  when compared  to the USA (4254 kg/ha), 
China (3906 kg/ha), Argentina (3498 kg/ha) (FAO, 2020).
Knowledge on existing genetic variability helps in the 
selection of superior plants and hence, it is essential 

to assess the existing genetic variability before starting 
any breeding programme. Success of any breeding 
programme relies on the genetic variability present in the 
germplasm which forms the basis of any crop improvement 
programme. Overall kernel yield per plant in groundnut 
is governed by multiple yield components, making it a 
quantitatively inherited character.  Plant breeders should 
understand the direction and size of correlation between 
diverse characters in order to attain the goal of improved 
output for enhancing crop yield potential. Understanding 
the links between yield and yield components is critical 
for making most of these correlations during selection. 
Traits that are positively correlated with yield are 
considered effective because selection for such traits 
would result in the simultaneous improvement in yield  
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(Mahalakshmi et al., 2005).  The correlation coefficient 
may be confounded with indirect effect due to frequent 
association inherent in trait inter-relationship. The 
applicability of correlation can be more visibly understood 
by path analysis, which permits the partitioning of 
correlation to direct and indirect effects, thus would serve 
a valuable tool in breeding programmes (Dewey and Lu, 
1959; Gomes and Lopes, 2005). In light of this, the current 
study aimed to determine genetic variability, simple 
correlation, as well as path coefficients of important traits 
on kernel yield per plant in order to develop an effective 
selection strategy.

MATERIALS AND METHODS
Thirty promising groundnut genotypes were evaluated in 
Randomised block design (RBD) with two replications. 
Each genotype was planted with 3 m row length and      
30 x l0 cm spacing. The study was carried out at Tamil 
Nadu Agricultural University in Coimbatore, Tamil Nadu 
during rabi, 2021-2022 under irrigated condition. The data 
was recorded for 15 characters viz., plant height (cm), 
number of branches per plant, days to first flowering, 
total number of flowers per plant, total number of pods 
per plant , number of mature pods per plant, pod yield 
per plant (g), kernel yield per plant (g), 100 kernel weight 
(g), shelling per cent, oil content (%), SPAD chlorophyll 
content, Leaf Area Ratio (cm2g-1), Leaf Area Index and 
total biomass per plant (g) .  In each replication, five 
randomly selected plants per genotype were observed. 
For the statistical analysis, mean values were used. PCV 
and GCV were computed based on the methods given by  
Burton (1952) and classified as suggested by 
Sivasubramanian and Madhavamenon (1973). Heritability 
and genetic advance were calculated by the formula used by  

Johnson et al. (1955). Simple correlation coefficients 
were calculated among the genotypes using the formulae 
suggested by Al-Jibouri et al. (1958). Path coefficient 
analysis was carried out by using simple correlation 
coefficients as per the method suggested by Dewey and 
Lu (1959).

RESULTS AND DISCUSSION
Genetic variability is the prerequisite for initiating an 
effective and successful breeding programme. In this 
study, presence of variability was confirmed through a 
range of variation for each character in thirty promising 
groundnut genotypes. The range of variation for plant 
height was 15.38 – 56.00 cm (Table 1). Likewise, the 
characters  number of branches per plant (4 -11), number 
of pods per plant (5 - 21),  number of mature pods per 
plant (4 - 20), total biomas (16.9 - 78.18 g), shelling 
percentage (21.09 - 60.5),100 kernel weight (31 - 69.2 
g), SPAD chlorophyll content (22.27 - 48.97), days to 
first flowering (29 - 39 days), total number of flowers 
(25 - 45), leaf area ratio (17.32 -78.24), leaf area index 
(1.66 - 9.13), Oil content (33.71 - 57.93%), pod yield per 
plant (4.08 - 21.62 g) and kernel yield (2.07 - 10.42 g) and 
these traits were also showed adequate variation among 
the genotypes.

High PCV values were observed for the characters leaf 
area index, leaf area ratio, number of mature pods per 
plant, pod yield per plant, kernel yield per plant, number 
of pods per plant, plant height, number of branches per 
plant, total biomass per plant and 100 kernel weight 
(Table 1). Similarly, high GCV values were found for the 
characters viz., leaf area index, leaf area ratio number 
of branches per plant, total biomass per plant, leaf area 

Table 1.  Estimates of GCV, PCV, heritability and genetic advance in thirty genotypes of groundnut

Character Mean Minimum Maximum PCV 
(%)

GCV 
(%)

h2 (%) GA(% of 
Mean)

Plant height (cm) 25.01 15.38 56.00 21.41 9.19 18.43 8.13
Number of branches per plant 6.88 4.00 11.00 26.39 22.81 74.71 40.63
Number of pods 10.90 5.00 21.00 27.51 11.76 18.28 10.36
Number of mature pods per plant  9.60 4.00 20.00  31.23 17.26 30.54 19.65
Total biomass (g) 43.00 16.90 78.18 23.64 22.78 92.81 45.21
Shelling % 48.71 21.09 60.50 12.37 5.50 19.77 5.04
100 kernel weight (g) 44.83 31.00 69.20 21.84 20.11 84.78 38.15
SPAD 34.68 22.27 48.97 13.91 1.42 1.04 0.30
Days to 1st flowering 33.03 29.00 39.00 5.23 1.28 6.00 0.64
Total number of flowers per plant 35.19 25.00 45.00 10.64 2.61 6.03 1.32
Leaf Area Ratio (cm2g-1) 38.17 17.32 78.24 31.37 22.07 49.52 32.00

Leaf Area Index 4.01 1.66 9.13 42.76 25.53 35.65 31.41
Oil content (%) 47.90 33.71 57.93 9.32 7.11 58.22 11.18
Pod yield per plant (g) 11.16 4.08 21.62 31.06 14.26 21.08 13.49
Kernel yield  per plant (g) 5.36 2.07 10.42 31.00 7.98 6.63 4.23



EJPB

478https://doi.org/10.37992/2022.1302.096

                                                           Sridevi  et al.,
Ta

bl
e 

2.
 C

or
re

la
tio

n 
an

al
ys

is
 fo

r y
ie

ld
 a

nd
 y

ie
ld

 re
la

te
d 

tr
ai

ts
 in

 v
ar

io
us

 g
en

ot
yp

es
 o

f G
ro

un
dn

ut

C
ha

ra
ct

er
Pl

an
t 

he
ig

ht
 

N
um

be
r 

of
 

br
an

ch
es

 
pe

r p
la

nt

To
ta

l 
nu

m
be

r 
of

 p
od

s 
pe

r 
pl

an
t

N
um

be
r 

of
 

m
at

ur
e 

po
ds

 
pe

r 
pl

an
t

To
ta

l 
bi

om
as

s 
Sh

el
lin

g 
%

10
0 

ke
rn

el
 

w
ei

gh
t

SP
A

D
D

ay
s 

to
 1

st
 

flo
w

er
in

g

To
ta

l 
nu

m
be

r 
of

 fl
ow

er
s 

pe
r p

la
nt

Le
af

 
A

re
a 

R
at

io
 

Le
af

 
A

re
a 

In
de

x

O
il 

co
nt

en
t 

Po
d 

yi
el

d 
pe

r 
pl

an
t

K
er

ne
l 

yi
el

d 
pe

r 
pl

an
t

Pl
an

t h
ei

gh
t

1.
00

00

N
um

be
r o

f 
br

an
ch

es
 p

er
 

pl
an

t

-0
.3

48
4*

*
1.

00
00

To
ta

l n
um

be
r o

f 
po

ds
 p

er
 p

la
nt

0.
03

44
0.

12
36

1.
00

00

N
um

be
r o

f 
m

at
ur

e 
po

ds
 p

er
 

pl
an

t

0.
05

98
 

0.
11

54
0.

96
28

 **
1.

00
00

To
ta

l b
io

m
as

s
 0

.2
53

5 
0.

10
20

 0
.0

93
8 

0.
12

77
 

1.
00

00

Sh
el

lin
g 

%
0.

02
49

-0
.2

14
2 

 -0
.1

09
4

-0
.0

90
9  

-0
.3

58
3*

*
1.

00
00

10
0 

ke
rn

el
 

w
ei

gh
t

0.
35

57
 **

 -0
.2

14
0

 0
.3

09
3*

0.
28

35
*

 0
.2

21
0 

-0
.0

99
6

1.
00

00

SP
AD

0.
19

09
 0

.0
25

1
-0

.0
29

1  
-0

.0
27

2 
0.

12
68

-0
.0

83
4

 0
.0

68
0 

1.
00

00

D
ay

s 
to

 1
st
 

flo
w

er
in

g
 0

.0
36

8 
0.

09
07

 
 -0

.1
88

7 
-0

.2
06

0  
0.

48
12

**
 

-0
.1

28
1 

-0
.0

42
1 

0.
09

37
 

1.
00

00

To
ta

l n
um

be
r o

f 
flo

w
er

s 
pe

r p
la

nt
 0

.1
06

4 
 0

.0
41

7
0.

00
96

 
-0

.0
20

3 
0.

34
84

**
-0

.1
56

6
 0

.1
35

9
0.

21
54

 
 0

.0
77

7
1.

00
00

Le
af

 A
re

a 
R

at
io

 -0
.0

84
6 

 -0
.1

41
7 

 0
.0

27
8 

 0
.0

42
3

0.
12

25
 

  -
0.

03
13

 0
.1

92
3 

0.
01

63
 

 0
.0

61
7

0.
21

96
1.

00
00

Le
af

 A
re

a 
In

de
x

 -0
.0

01
6 

0.
06

05
0.

40
55

**
0.

41
04

**
0.

38
41

**
  

 -0
.1

65
2

 0
.3

41
9*

*
 0

.0
74

8 
0.

02
87

 0
.2

51
7

0.
82

94
**

1.
00

00

O
il 

co
nt

en
t

 0
.1

62
1

 0
.0

98
7 

 0
.1

54
3

 0
.1

93
4

0.
15

55
 0

.1
19

8
-0

.2
08

4 
 -0

.0
18

1
 0

.0
62

5
0.

00
24

-0
.0

69
5

-0
.0

17
6

1.
00

00

Po
d 

yi
el

d 
pe

r 
pl

an
t

0.
02

93
0.

21
13

0.
77

83
**

0.
80

76
**

  
0.

15
35

 
 

-0
.2

62
6*

0.
27

80
 *

-0
.0

70
7

-0
.1

87
8 

 -0
.1

05
5 

-0
.0

57
3

0.
32

90
* 

0.
16

34
1.

00
00

Ke
rn

el
 y

ie
ld

 p
er

 
pl

an
t

0.
04

85
0.

06
62

 
0.

69
39

 **
0.

72
83

 **
-0

.0
00

5 
0.

30
30

*
0.

25
40

*
-0

.1
12

7 
 -0

.2
10

2 
-0

.1
73

6
-0

.0
83

1 
0.

23
60

 0
.1

83
5 

0.
82

27
**

1.
00

00

* S
ig

ni
fic

an
t a

t 5
%

 le
ve

l  
**

 S
ig

ni
fic

an
t a

t 1
%

 le
ve

l



EJPB

479https://doi.org/10.37992/2022.1302.096

                                                           Sridevi  et al.,
Ta

bl
e 

3.
 P

at
h 

co
effi

ci
en

t a
na

ly
si

s 
of

 y
ie

ld
 a

nd
 y

ie
ld

 re
la

te
d 

tr
ai

ts
 in

 v
ar

io
us

 g
en

ot
yp

es
 o

f g
ro

un
dn

ut

C
ha

ra
ct

er
Pl

an
t 

he
ig

ht
 

N
um

be
r 

of
 

br
an

ch
es

 
pe

r p
la

nt

To
ta

l 
nu

m
be

r 
of

 p
od

s 
pe

r p
la

nt

N
um

be
r 

of
 m

at
ur

e 
po

ds
 p

er
 

pl
an

t

To
ta

l 
bi

om
as

s 
Sh

el
lin

g 
%

10
0 

ke
rn

el
 

w
ei

gh
t

SP
A

D
D

ay
s 

to
 1

st
 

flo
w

er
in

g

To
ta

l 
nu

m
be

r 
of

 
flo

w
er

s 
pe

r 
pl

an
t

Le
af

 
A

re
a 

R
at

io
 

Le
af

 
A

re
a 

In
de

x

O
il 

co
nt

en
t 

Po
d 

yi
el

d 
pe

r p
la

nt
C

or
re

la
tio

n 
fo

r
K

er
ne

l 
Yi

el
d

Pl
an

t h
ei

gh
t

-0
.0

26
3

 0
.0

12
7

0.
00

04
-0

.0
02

0
0.

00
95

0.
01

46
 0

.0
09

1 
-0

.0
01

1
 0

.0
01

3
 0

.0
00

9  
0.

00
78

 
 -0

.0
00

1  
 -0

.0
06

7
0.

02
85

   
0.

04
85

N
um

be
r o

f 
br

an
ch

es
 p

er
 

pl
an

t
0.

00
92

  
-0

.0
36

4 
 0

.0
01

4
-0

.0
03

9
0.

00
38

 
-0

.1
25

5
-0

.0
05

4
 -0

.0
00

2
0.

00
33

0.
00

04
0.

01
31

0.
00

45
 

-0
.0

04
1 

0.
20

61
0.

06
62

To
ta

l n
um

be
r o

f 
po

ds
 p

er
 p

la
nt

-0
.0

00
9 

-0
.0

04
5

 0
.0

11
1

-0
.0

32
4 

0.
00

35
-0

.0
64

1
0.

00
79

0.
00

02
-0

.0
06

9 
  0

.0
00

1
-0

.0
02

6
 0

.0
29

8
-0

.0
06

4 
0.

75
92

0.
69

39
**

N
um

be
r o

f 
m

at
ur

e 
po

ds
 p

er
 

pl
an

t
-0

.0
01

6
 -0

.0
04

2
 0

.0
10

6 
-0

.0
33

7
0.

00
48

-0
.0

53
2

0.
00

72
 

0.
00

02
-0

.0
07

6
-0

.0
00

2
-0

.0
03

9
0.

03
02

-0
.0

08
0 

0.
78

77
 

0.
72

83
**

To
ta

l b
io

m
as

s
-0

.0
06

7
-0

.0
03

7
0.

00
10

 
-0

.0
04

3
0.

82
27

-0
.2

09
9 

 0
.0

05
6

-0
.0

00
8

0.
01

77
 

 0
.0

02
9 

-0
.0

11
3 

0.
02

83
 

 -0
.0

06
5

 0
.1

49
7 

-0
.0

00
5

Sh
el

lin
g 

%
-0

.0
00

7
 0

.0
07

8
-0

.0
01

2
0.

00
31

-0
.0

13
4

 0
.5

85
8 

-0
.0

02
5 

 0
.0

00
5

-0
.0

04
7

 -0
.0

01
3

 0
.0

02
9

-0
.0

12
2

-0
.0

05
0 

-0
.2

56
1 

0.
30

30
*

10
0 

ke
rn

el
 

w
ei

gh
t

-0
.0

09
4

0.
00

78
  

 0
.0

03
4 

-0
.0

09
5

0.
00

83
 -0

.0
58

3
0.

02
55

 
-0

.0
00

4
-0

.0
01

5
0.

00
11

-0
.0

17
8

 0
.0

25
2

 0
.0

08
6

 0
.2

71
1

0.
25

40
*

SP
AD

-0
.0

05
0 

 -0
.0

00
9

-0
.0

00
3

 0
.0

00
9

0.
00

47
-0

.0
48

9 
 0

.0
01

7 
-0

.0
06

0
0.

00
34

0.
00

18
 -0

.0
01

5 
0.

00
55

 
 0

.0
00

7
-0

.0
69

0 
 

-0
.1

12
7

D
ay

s 
to

 1
st
 

flo
w

er
in

g
-0

.0
01

0 
-0

.0
03

3
-0

.0
02

1 
0.

00
69

0.
01

80
-0

.0
75

1
-0

.0
01

1
 -0

.0
00

6 
0.

03
67

 
 0

.0
00

7
-0

.0
05

7
 0

.0
02

1 
-0

.0
02

6
-0

.1
83

2
 -0

.2
10

2

To
ta

l n
um

be
r o

f 
flo

w
er

s 
pe

r p
la

nt
-0

.0
02

8
 -0

.0
01

5
 0

.0
00

1
0.

00
07

 
0.

01
30

-0
.0

91
7

0.
00

35
-0

.0
01

3
0.

00
28

0.
00

84
-0

.0
20

3 
0.

01
85

-0
.0

00
1

-0
.1

02
9 

 
-0

.1
73

6

Le
af

 A
re

a 
R

at
io

0.
00

22
 

0.
00

52
0.

00
03

-0
.0

01
4

0.
00

46
-0

.0
18

3 
0.

00
49

 
-0

.0
00

1 
 0

.0
02

3
 0

.0
01

8
-0

.0
92

6
  0

.0
61

1
0.

00
29

-0
.0

55
9 

-0
.0

83
1

Le
af

 A
re

a 
In

de
x

0.
00

00
-0

.0
02

2
0.

00
45

-0
.0

13
8 

0.
01

44
 -0

.0
96

8
 0

.0
08

7
-0

.0
00

4
 0

.0
01

1
 0

.0
02

1
 -0

.0
76

8
0.

07
36

0.
00

07
0.

32
09

0.
23

60

O
il 

co
nt

en
t

-0
.0

04
3

-0
.0

03
6

0.
00

17
-0

.0
06

5 
0.

00
58

0.
07

02
 

-0
.0

05
3

0.
00

01
0.

00
23

0.
00

00
 0

.0
06

4
-0

.0
01

3 
-0

.0
41

5
0.

15
94

 
0.

18
35

Po
d 

yi
el

d 
pe

r 
pl

an
t

-0
.0

00
8

-0
.0

07
7 

 0
.0

08
6

-0
.0

27
2

0.
00

57
 

-0
.1

53
8 

 0
.0

07
1

 0
.0

00
4

-0
.0

06
9

-0
.0

00
9

 0
.0

05
3

0.
02

42
-0

.0
06

8
0.

97
54

 
0.

82
27

**

R
es

id
ua

l e
ffe

ct
 =

0.
15

88
 

N
ot

e:
 D

ia
go

na
l v

al
ue

s 
ar

e 
th

e 
di

re
ct

 e
ffe

ct
s 

an
d 

th
e 

off
 d

ia
go

na
l a

re
 in

di
re

ct
 e

ffe
ct

s



EJPB

480https://doi.org/10.37992/2022.1302.096

                                                           Sridevi  et al.,

ratio and 100 kernel weight. Similar results for high PCV 
and GCV were reported by Shoba et al. (2009), John 
(2005), Meta and Monpara (2010) in groundnut. Higher 
PCV and GCV were found for number of branches, total 
biomass, 100 kernel weight, leaf area ratio and leaf area 
index. It indicates the variations among these characters 
were high. Moderate PCV was expressed for shelling 
percentage, SPAD chlorophyll, total number of flowers, 
while moderate GCV for total number of pods, number 
of mature pods and pod yield. It was earlier observed by 
Sudhir kumar et al. (2008) in groundnut.  Moderate to 
high PCV and GCV indicated that the characters were 
amenable for improvement by selection.

The magnitude of GCV values were low for the characters 
plant height, oil content, kernel yield per plant, total 
number of flowers per plant, shelling percentage, days 
to first flowering and SPAD chlorophyll content. The low 
estimates were also reported by Pradhan and Patra (2011) 
in groundnut for shelling per cent and pod yield.  Therefore, 
these characters have less scope for improvement through 
selection. In the present study, high heritability was noticed 
for the character total biomass per plant followed by 100 
kernel weight and the number of branches per plant  
(Table 1). Similar results were reported by Rao et al. 
(2015), Patil et al. (2006), Sudhir Kumar et al. (2008) and 
John et al. (2019) for yield and its component characters in 
groundnut. High heritability with high genetic advance was 
observed for total number of branches, total biomass and 
100 kernel weight, indicating selection may be effective 
for the improvement of these traits.  Low heritability with 
low genetic advance was found for plant height, total 
number of pods, shelling percentage, SPAD cholorophyll, 
days to first flowering, total number of flowers and kernel 
yield indicated that these traits were highly influenced by 
environment and selection would be ineffective (Mohan 
Vishnuwardhan et al., 2013).

Kernel yield per plant was found to be significant and 
positively correlated with pod yield per plant, number of 
mature pods per plant, total number of pods per plant and 
shelling percentage (Table 2).  This was earlier reported 
by Kumar et al. (1998) for pod yield per plant, Balaiah et 
al. (1980) for number of mature pods per plant, Surbhi 
Jain et al. (2016) for total number of pods per plant and 
by Trivikrama reddy et al. (2017) for shelling percentage. 
Therfore pod yield per plant, number of mature pods 
per plant, total number of pods per plant and shelling 
percentage may be relied upon for selection so as to 
increase the kernel yield per plant.

Among the traits identified for increasing kernel yield per 
plant, when the inter correlation was considered, pod 
yield per plant had highly significant positive association 
with number of mature pods per plant and total number 
of pods per plant.  This was already reported by  
John et al. (2019) for pod yield per plant and number of 
mature pods per plant and Surbhi Jain et al. (2016) for 

total number of pods per plant.  Similarly, the number of 
mature pods per plant expressed highly significant and 
positive correlation with total number of pods per plant, 
which was earlier confirmed by Mahalakshmi et al. (2005). 
Total number of pods per plant exhibited highly significant 
and positive association with leaf area index.

The path coefficient analysis revealed that pod yield 
per plant, total biomass and shelling percentage had 
expressed positive direct effect on kernel yield per plant 
(Table 3).  This was earlier reported by Vijayasekhar 
(2002) for pod yield per plant, Pavan Kumar et al. (2014) 
for total biomass and Shukla et al. (2014) for shelling 
percentage and kernel yield per plant.  The characters 
viz., leaf area index, days to first flowering, 100 kernel 
weight, total number of pods per plant and total number of 
flowers per plant also expressed positive direct effect on 
kernel yield per plant.  Hence, these characters may be 
depended upon for selection as they are having positive 
direct effect on kernel yield per plant.  Similar results 
were reported by Trivikrama Reddy et.al. (2017).  The 
characters viz., total number of pods per plant, number 
of mature pods per plant, leaf area index and 100 kernel 
weight showed positive indirect effect on kernel yield per 
plant through pod yield per plant.

In the present study, residual effect observed was 
0.1588, indicating the need to add other independent 
variables which contribute significantly to yield to obtain 
a clear picture of the relationship between yield and its 
component traits. 

The characters viz., pod yield per plant, total number 
of pods per plant, number of mature pods per plant 
and shelling percentage were found to be the major 
contributors for improving the kernel yield per plant. 
Hence, importance should be given for these traits 
while making selections for the improvement of yield in 
groundnut.
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