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Abstract
The experimental material was consisting of 40 Black gram genotypes, check as T-9. The experiment was laid out in Randomised
Complete Block Design with 3 replications. The observations were logged on five randomly taken plants to each treatment
and replication for 13 quantitative characters viz. days to 50% flowering, days to 50% pod setting, plant height, number of
primary branches per plant, clusters per plant, pods per plant, pod length, seeds per pod, days to maturity, seed index,
biological yield, harvest index and seed yield to estimate the variability, heritability and genetic advance as % mean, character
association and path analysis. High heritability along with high Genetic advance as % mean was observed for harvest index
and seed yield per plant represents simple selection is effective to improve these characters. The correlations revealed that
primary branches, pods per plant, seed index and harvest index have the significant positive association with the seed yield
per plant at both genotypic and phenotypic levels. The path analysis revealed that the primary branches, pods per plant,
harvest index had shown the true relationship with seed yield by establishing the positive correlations and direct effects at
both genotypic and phenotypic levels, while clusters per plant genotypic levels and seed index at phenotypic levels.
Key words : Black gram, genetic variability, correlation, path analysis.

Introduction
Pulses are the chief source of protein, high in fibre

content than cereals and offer a plentiful quantity of
vitamins and minerals. Around the world, pulses are
cultivated in more than 171 countries. With an area of
72.3 million ha and production has 64.4 million tonnes
with the productivity of 890 Kg/ha. Among various pulses
grown Black gram (Vigna mungo L. Hepper.) is the
important pulse crop in India with high price among the
pulses. Black gram is the best source of protein, fat and
carbohydrates and also contains iron, folic acid, calcium,
magnesium and folate support blood circulation improves
cardiovascular health (Ipga.co.in). To improve the
productivity of such an important crop through Breeding
requires the knowledge of genetic variability of important
traits of seed yield, heritability along with the genetic
advance as percent mean provides an opportunity for
simple selection of the trait. Being the seed yield as the
complex character the improvement of this particular
character requires a knowledge of other yield contributing
characters (Singh and Singh). The estimates of the

correlation coefficient indicate the interrelationship among
the characters whereas the path analysis splits the
correlations into direct and indirect effects which allow
us to understand the cause and effect of related
characters (Wright, 1921). The present study was aimed
to assess the variability, heritability, genetic advance,
correlation coefficients and path analysis for finding the
optimal selection criteria to improve the seed yield of the
Black gram.

Materials and Methods
The present investigation was carried out at the Field

Experimentation Centre, Department of Genetics and
Plant Breeding, Naini Agricultural Institute, Sam
Higginbottom University of Agriculture, Technology and
Sciences, Allahabad, U.P. (India) during Kharif-2016.
The experimental materials consist of 40 genotypes
obtained from IIPR, Kanpur, Dept. of GPB, SHUATS.
The experiment was laid out in Randomised Complete
Block Design with 3 replications. The genotypes were
sown by hand dibbling in each plot by imposing
randomisation in each replication along with check T-9.
Each plot has 4 rows with the spacing of row to row 30

Plant Archives Vol. 17 No. 1, 2017 pp. 467-471 ISSN 0972-5210

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



468 Duddukur Rajasekhar et al.

Ta
bl

e 
1 

: A
na

ly
si

s 
of

 v
ar

ia
nc

e 
fo

r s
ee

d 
yi

el
d 

&
 it

s c
on

tri
bu

tin
g 

ch
ar

ac
te

rs
 in

 B
la

ck
 g

ra
m

 g
en

ot
yp

es
 (M

ea
n 

sq
ua

re
s)

.

So
ur

ce
 of

 v
ar

ia
tio

n
d.

f.
D

ay
s t

o
D

ay
s t

o
Pl

an
t

Pr
im

ar
y

C
lu

st
er

s
Po

ds
/

Po
d

Se
ed

s
D

ay
s t

o
Se

ed
B

io
lo

gi
ca

l
H

ar
ve

st
Se

ed
 y

ie
ld

/
50

%
50

%
 p

od
he

ig
ht

br
an

ch
es

/ p
la

nt
pl

an
t

le
ng

th
/p

od
m

at
ur

ity
in

de
x

yi
eld

in
de

x
pl

an
t (

gm
)

flo
w

er
in

g
se

tt
in

g
(c

m
)

/p
la

nt
(c

m
)

(g
m

)
(g

m
)

(%
)

R
ep

lic
at

io
ns

2
0.0

06
1.2

25
3.2

84
0.0

98
0.1

83
0.9

74
0.0

04
0.0

94
0.4

08
0.2

49
0.5

14
0.7

2
0.5

76

G
en

ot
yp

es
39

14
.1

69
**

4.
97

1*
*

13
8.

22
8*

*
1.

24
9*

*
1.

15
8*

*
22

.6
92

**
0.

36
8*

*
1.

14
5*

*
10

.0
16

*
0.

94
6*

*
27

5.
04

2*
*

75
.8

83
**

9.
37

2*
*

Er
ro

r
78

2.7
53

1.9
09

2.3
97

0.2
39

0.5
06

0.7
17

0.0
01

0.1
61

5.5
71

0.3
74

0.4
65

0.9
0.2

18

**
Si

gn
ifi

ca
nt

 a
t 1

%
 le

ve
l a

nd
 *

Si
gn

ifi
ca

nt
 a

t 5
%

 le
ve

l.

Ta
bl

e 
2 

: E
st

im
at

es
 o

f v
ar

ia
bi

lit
y, 

he
rit

ab
ili

ty
 a

nd
 g

en
et

ic
 a

dv
an

ce
 a

s 
pe

r c
en

t o
f m

ea
n 

fo
r s

ee
d 

yi
el

d 
an

d 
yi

el
d 

co
m

po
ne

nt
s i

n 
B

la
ck

 g
ra

m
 g

en
ot

yp
es

.

S.
no

.
C

ha
ra

ct
er

s
   

    
    

   
   

    
  R

an
ge

G
ra

nd
G

en
ot

yp
ic 

co
ef

fic
ien

t
Ph

en
ot

yp
ic 

co
ef

fic
ien

t
H

er
ita

bi
lit

y
G

en
et

ic 
ad

va
nc

e a
s

M
ea

n
of

 v
ar

ia
nc

e (
G

C
V

)
of

 v
ar

ia
nc

e (
PC

V
)

(in
br

oa
d 

se
ns

e)
 (%

)
pe

rc
en

t m
ea

n

1.
D

ay
s t

o 
50

%
 fl

ow
er

in
g

46
.33

56
.67

48
.94

3.9
8

5.2
3

58
.02

6.2
5

2.
D

ay
s 

to
 5

0%
po

d 
se

tti
ng

56
.00

61
.33

58
.30

1.7
3

2.
93

13
.1

3
34

.84
2.1

0
3.

H
ei

gh
t 

of
 g

en
ot

yp
es

37
.64

63
.02

52
.58

12
.79

13
.13

94
.97

25
.69

4.
N

um
be

r o
f p

rim
ar

y 
br

an
ch

es
1.2

7
3.3

3
2.2

7
25

.85
33

.56
59

.32
41

.02
5.

C
lu

st
er

/p
la

nt
3.6

7
7.3

3
5.2

3
8.9

5
16

.32
30

.08
10

.11
6.

Po
ds

/p
la

nt
17

.25
28

.67
23

.98
11

.28
11

.82
91

.08
22

.18
7.

Le
ng

th
 o

f 
po

ds
3.4

3
4.9

4
4.2

6
8.1

9
8.2

4
98

.84
16

.78
8.

Se
ed

s/
po

d
3.7

0
6.3

0
5.1

0
1.7

9
13

.72
67

.06
18

.95
9.

D
ay

s 
to

 m
at

ur
ity

64
.67

72
.33

67
.82

11
.31

3.9
1

21
.01

1..
69

10
.

Se
ed

 in
de

x
3.0

0
5.6

8
3.8

6
17

.90
19

.46
33

.79
13

.53
11

.
B

io
lo

gi
ca

l y
ie

ld
33

.07
68

.90
53

.43
29

.45
17

.95
99

.49
36

.79
12

.
H

ar
ve

st
 in

de
x 

%
8.4

1
28

.62
16

.97
20

.39
29

.98
96

.52
59

.61
13

.
Se

ed
 y

ie
ld

/p
la

nt
4.7

7
11

.63
8.5

6
20

.39
21

.11
93

.33
40

.59

M
in

im
um

M
ax

im
um

cm and plant to plant 10 cm. The
fertiliser dose of 20:40:40 kg of
NPK/ha is applied as Nitrogen
as two splits, phosphorus and
potassium as basal dose. All
recommended package of
practices were followed during
the cropping period to raise a
good crop. The observations
were recorded in each plot and
replication by taking 5 plants
randomly for 13 quantitative
characters viz. days to 50%
flowering, days to 50% pod
setting, plant height, number of
primary branches per plant,
clusters per plant, pods per plant,
pod length, seeds per pod, days
to maturity, seed index,
biological yield, harvest index
and seed yield. The data was
subjected to the statistical
analysis the correlation
coefficients are estimated as
suggested by Al Jibouri et al.
(1958) and the path analysis was
calculated as suggested by
Dewey and Lu (1959).

Results and Discussion
The analysis of variance

revealed highly significant to
significant differences among
the genotypes for all the thirteen
characters studied (table 1). In
the present study, variation
among the characters are
estimated by Genotypic
Coefficient of Variation (GCV)
and Phenotypic Coefficient of
Variation (PCV). The PCV was
slightly higher than the GCV for
few characters indicates the
interaction of genotypes with the
environment (Table 2). High
GCV and PCV were recorded
for harvest index (29.45 and
29.98) followed by a number of
primary branches per plant
(25.85 and 33.56) and seed yield
/plant (20.39 and 29.98).
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Estimates of heritability is a good index for predicting the
transmission of characters from parents to their offspring
(Falconer, 1981). High heritability (broad sense) was
recorded for characters i.e., biological yield per plant
(99.49%), followed by length of pods (98.84%), harvest
index (96.52%) plant height (94.97%), seed yield per plant
(91.08%), pods per plant (91.08%) seeds per pod
(67.06%). High heritability alone may not lead to valid
conclusions unless it is accompanied with the Genetic
advance as percent mean (Johnson and Robinson, 1955).
High heritability coupled with high genetic advance as
percent of the mean was recorded for harvest index and
biological yield per plant. These findings are in accordance
with Chauhan et al. (2007) and Veenjaneyulu et al.
(2007).

The genotypic and phenotypic correlation coefficients
were computed among 13 characters (table 3). The
primary branches per plant, pods per plant, seed index
and harvest index showed highly significant positive
association with seed yield at both genotypic and
phenotypic levels, while clusters per plant showing
significant at genotypic level with seed yield. Therefore,
these characters appeared as greatest important
associates of seed yield per plant and have also been
observed by preceding workers (Kumar et al., 2005;
Kumar et al., 2008; Sharma et al., 2005; Issacs et al.,
2000; Katna and Verma, 2001).

The correlation values provided only nature and
degree of relationship of yield contributing characters on
seed yield. Path coefficient analysis is a statistical
technique to split the observed correlation coefficients
into direct and indirect effects of independent variables
on the dependent variable. In the present study, path
coefficient analysis was carried out using genotypic and
phenotypic correlation matrix of 13 characters (table 4).
Path analysis revealed that primary branches per plant,
pods per plant, plant height, biological yield and harvest
index showing the direct positive effect on seed yield at
genotypic and phenotypic levels, while clusters per pod
at the genotypic level and days to maturity, seed index at
the phenotypic level having positive direct effect on seed
yield. These results were in accordance with the findings
of Usharani et al. (1981), Venkateswarlu (2001) and
kanimoli et al. (2015). By considering the nature and
extent of correlation coefficients and their direct and
indirect effects it can be concluded that improvement of
Black gram seed yield is brought through simultaneous
selection primary branches per plant, clusters per plant,
biological yield and harvest index.
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