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ABSTRACT

Phenotypic and genotypic correlation coefficients and path coefficients were worked out in 48 intra-
hirsutum hybrids of upland cotton. Significant positive association of days to 50% flowering, number of sympodia
plant-1, number of bolls plant-1, seed index, lint index and lint yield plant-1 with seed cotton yield plant-1 was
observed from correlation studies. Path analysis indicated that number of bolls plant-1 and lint yield plant-1

exhibited high direct positive effect on seed cotton yield plant-1.
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Cotton, also known as "king of f ibres",
occupies a pre-eminent place among cash crops.
Improvement of component characters could lead
to improvement in seed cotton yield. Thus, the
present investigation to study association, direct and
indirect effects of component characters on seed
cotton yield in 48 hybrids of cotton along with four
checks.

MATERIAL AND METHODS
Forty eight hybrids of upland cotton developed

from line × tester crossing (8 lines × 6 testers) along
with four standard check hybrids were taken as
material for the present study. The 52 hybrids were
grown in randomized block design with two
replications during kharif 2008-09 at Agricultural
College Farm, Bapatla. Each genotype was raised
in three rows each of 4.2 m length with inter- and
intra-row spacing of 120cm × 60cm. Biometrical
observations were recorded on plot basis or on 10
randomly selected plants in each genotype in each
replication for plant height, days to 50% flowering,
number of monopodia plant-1, number of sympodia
plant-1, number of bolls plant-1, boll weight, seed
index, lint index, ginning out-turn, 2.5% span length,
micronaire value, bundle strength, uniformity ratio,
fibre elongation, lint yield plant-1 and seed cotton
yield plant-1.

Analysis of variance was done as suggested
by Panse and Sukhatme (1978). The genotypic and
phenotypic correlation coefficients were computed
as per  Falconer (1964). The path coefficient analysis
was worked out as per Dewey and Lu (1959).
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RESULTS AND DISCUSSION
The analysis of variance indicated significant

differences among the genotypes for all characters.
All the traits showed the higher magnitude of
genotypic correlations than phenotypic correlations
(Table 1) indicating strong inherent association
between characters, which was truly reflected in
phenotypic expression.

Seed cotton yield was significantly and
positively correlated with days to 50% flowering,
number of monopodia plant-1, number of sympodia
plant-1, number of bolls plant-1, seed index, lint index
and lint yield plant-1. Similar results were reported
by Sambamurthy et al., (2006) and Vijayalaxmi et al.,
(2008). Days to 50% flowering was found to be
significantly and positively correlated with seed
cotton yield.

The positive correlation of bolls plant-1 and
lint yield plant-1 with seed cotton yield plant-1 was
mainly due to high direct effect of bolls plant-1 and
lint yield (Table 2 and 3), is in accordance with
Vijayalaxmi et al., (2008). Sympodia  plant-1 had
not only a direct effect on seed cotton yield  plant-1

but also showed high indirect positive effect through
bolls plant-1. Mandloi et al., (1998) reported similar
association in coloured cotton. Number of
monopodia, boll weight, seed index, 2.5% span
length, micronaire value, uniformity ratio and fibre
elongation showed low direct effects on seed cotton
yield  plant-1. But al l  these traits showed
considerable positive indirect effect via bolls plant-1

and lint yield  plant-1  which is in conformity with
Sumathi and Nadarajan (1995) and Mandloi et al.,
(1998).



P
la

n
t h

e
ig

h
t

  
—

0
.2

0
*

 0
.0

7
  

  
  
 0

.2
5
* 

  
 0

.1
7
  

  
  

-0
.1

0
  
  

  
 0

.3
0
**

  
 0

.3
5
**

  
  

0
.0

2
-0

.0
3
  
  

 -
0

.1
8
  

  
  
0

.1
1

  
  

-0
.0

8
  
  

0
.1

6
 0

.1
2
  

  
 0

.1
2

D
a
y
s 

to
 5

0
%

 0
.2

8
**

—
 0

.6
1
**

  
  

0
.3

8
**

  
 0

.4
2

**
  

  
-0

.1
9
  

  
  

 0
.3

0
**

  
 0

.2
7

**
  
 -

0
.1

0
 0

.0
7
  

  
 -

0
.2

5
**

  
  

0
.0

5
  

 -
0

.1
3

  
  

0
.0

2
 0

.2
9
**

  
 0

.3
2

 *
*

 f
lo

w
e

ri
n
g

N
o
. o

f m
o

n
o

p
o

d
ia

 0
.1

3
0
.6

4
**

 —
  

  
  

  
  

0
.3

7
**

  
 0

.4
0
**

  
 -

0
.1

6
  

  
  

 0
.3

4
**

  
  

0
.3

3
**

  
  

0
.0

5
-0

.0
7
   

  
-0

.2
6

**
   

-0
.0

6
  
 -

0
.2

4
*
   

-0
.0

6
 0

.3
2
**

  
 0

.3
2

**
p

la
n
t-1

N
o
. o

f s
ym

p
o
d

ia
 0

.5
0
**

0
.5

6
**

 0
.4

8
**

  
  

—
  

  
  

  
 0

.9
0
**

  
 -

0
.3

4
**

  
  

 0
.5

0
**

  
 0

.5
6

**
  

  
0

.0
3

-0
.0

4
  
  

 -
0

.1
6
  

  
  
0

.0
5

  
  

-0
.1

3
  
  

0
.0

1
 0

.7
6
**

  
 0

.7
7

**
p

la
n
t-1

N
o
. o

f b
o
lls

 p
la

n
t-1

 0
.3

3
**

0
.6

2
**

 0
.4

9
**

  
  

0
.9

1
**

  
  

 —
  

  
  

 -
0

.2
8

**
  

  
 0

.5
3
**

  
 0

.5
7
**

  
 0

.0
0

 0
.0

1
  

  
 -

0
.0

8
  

  
 -

0
.0

0
  

  
-0

.0
5

   
-0

.0
8

 0
.8

6
**

  
 0

.8
8

**
B

o
ll 

w
e

ig
h

t
-0

.1
5
  
  
  
-0

.2
6
*

-0
.1

8
  

  
  

-0
.2

2
* 

  
-0

.1
8
  

  
  

  
—

  
  

  
 -

0
.1

5
  

  
 -

0
.1

5
   

-0
.0

7
 0

.1
7
  

  
 -

0
.0

1
  

  
  

0
.2

1
* 

  
-0

.0
4

  
  

0
.2

5
*

 0
.1

4
  

  
 0

.1
5

S
e

e
d

 in
d
e

x
 0

.3
6
**

0
.3

9
**

 0
.4

0
**

  
  

0
.8

6
**

  
 0

.8
2
**

  
  

-0
.1

8
  

  
  

  
—

  
  

  
0
.9

4
**

  
-0

.0
7
  
  

 0
.0

2
  

  
 -

0
.2

3
* 

  
-0

.0
7
  

  
 -

0
.1

0
   

-0
.0

6
 0

.4
3
**

  
 0

.4
6

**
L

in
t i

n
d
e

x
 0

.3
9
**

0
.3

3
**

 0
.3

7
**

  
  
0

.8
4

**
  
 0

.7
8
**

  
  
-0

.1
7
  

  
  

  
0

.9
5
**

  
 —

  
  

0
.1

7
-0

.1
6
  
  

 -
0

.1
9

* 
  
 -

0
.0

5
  
  
-0

.0
6

   
-0

.0
4

 0
.5

2
**

  
 0

.5
0

**
G

in
ni

ng
 o

ut
-t
ur

n
 (%

) 
0

.0
2
  

  
  

-0
.1

8
**

 0
.0

1
  

  
  
 0

.0
1
  

  
-0

.0
1

  
  
  

-0
.0

7
  
  

  
 -

0
.0

5
  

  
 0

.2
1
*

  
  

 —
-0

.8
2
**

  
  
0

.1
3

  
  
 -

0
.2

8
**

  
0

.1
1

  
 -

0
.2

4
*

 0
.1

8
  
  
-0

.0
2

2
.5

%
 s

p
a
n

 le
n
g

th
-0

.0
2

0
.1

5
-0

.0
4
  

  
  

 0
.0

3
  

  
 0

.0
9

  
  

  
 0

.1
8

  
  
  

  
0

.0
0
  

  
-0

.1
9
*

  
 -

0
.8

5
**

  
—

  
  
  

 -
0

.0
4

  
  

  
0

.3
3

**
  
-0

.1
1

  
  

0
.2

8
**

-0
.0

9
  
  
 0

.0
8

M
ic

ro
n

a
ir
e

-0
.1

6
  
  
  
-0

.3
3

**
-0

.3
1
**

  
 -

0
.3

4
**

  
-0

.1
8
  
  
  
 0

.0
2

  
  
  
 -

0
.3

5
**

  
-0

.2
6

**
  
 0

.2
2

**
-0

.0
8

—
  

  
  

 -
0

.2
2

 *
  

 0
.4

2
**

  
-0

.2
0
*

-0
.0

5
   

 -
0

.0
7

(1
0

-6
 g

 /
 in

ch
)

B
u

n
d

le
 s

tr
e

n
g
th

 0
.1

8
0
.3

4
**

 0
.0

8
  

  
  

 0
.0

4
  

  
-0

.1
1

  
  

  
 0

.6
0

**
  

  
  

0
.1

9
  

  
 0

.0
6

  
 -

0
.5

3
**

 0
.5

5
**

  
 -

0
.4

2
**

  
  

—
  

  
  
-0

.1
9

  
  

0
.8

7
**

 0
.0

5
  

  
 0

.1
0

(g
 /

 t
e

x
)

U
ni

fo
rm

ity
 ra

tio
 (%

)
-0

.1
3
  
  

  
-0

.0
7

-0
.2

4
* 

  
  

-0
.2

1
* 

  
-0

.0
7

  
  

  
-0

.0
1

  
  

  
 -

0
.1

3
  

  
-0

.0
8

  
  

0
.1

8
-0

.2
1
* 

  
  
0

.5
8
**

  
-0

.4
1
**

  
 —

  
 -

0
.2

1
*

-0
.0

4
   

 -
0

.0
6

F
ib

re
 e

lo
ng

at
io

n 
(%

)
 0

.4
1
**

0
.2

2
*

 0
.0

5
  

  
  

 0
.0

7
  

  
-0

.1
8

  
  

  
 0

.5
2

**
  

  
  

0
.1

6
  

  
 0

.1
2

  
 -

0
.3

4
*

 0
.3

3
**

  
 -

0
.3

1
**

   
0

.9
5
**

  
-0

.3
6
**

  
 —

-0
.0

0
  
  
 0

.0
3

L
in

t 
yi

e
ld

 p
la

n
t-1

 0
.2

4
*

0
.4

0
**

 0
.3

9
**

  
  

 0
.6

8
**

  
0

.8
1
**

  
  
 0

.4
2

**
  
  

 0
.6

8
**

  
 0

.7
1
**

  
 0

.1
7

-0
.0

2
  
  

 -
0

.1
2
  

  
  
0

.0
2

  
  

-0
.0

5
   

-0
.0

0
  

—
  

  
  

 0
.9

7
**

S
e

e
d

 c
o

tt
o

n
 0

.2
5
*

0
.4

7
**

 0
.4

0
**

  
  
 0

.7
0
**

  
0

.8
3
**

  
  
 0

.4
2

**
  
  

 0
.7

1
**

  
 0

.6
8

**
  

-0
.0

4
 0

.1
8
  
  

 -
0

.1
6
  

  
  
0

.1
1

  
  

-0
.0

8
  
  

0
.0

4
 0

.9
7
**

  
  

—
y
ie

ld
 p

la
n

t-1

P
la

n
t

h
e
ig

h
t

D
a
y
s 

to
5
0
%

flo
w

e
ri
n
g

N
o
. o

f
m

o
n
o
p
o
-

d
ia

 p
la

n
t-1

N
o
. o

f
sy

m
po

di
a

p
la

n
t-1

N
o.

 o
f

b
ol

ls
p
la

n
t-1

B
o

ll
w

e
ig

h
t

S
e
e
d

in
d
e
x

L
in

t
in

d
e
x

G
in

ni
ng

ou
t-
tu

rn
(%

)

2
.5

%
sp

a
n

le
n
g
th

M
ic

ro
na

ire
(

1
0

-6
 g

 /
in

ch
)

B
u
n
d
le

st
re

n
g
th

(g
 /

 t
e

x
)

U
ni

fo
r-

m
ity

ra
tio

 (%
)

F
ib

re
el

on
ga

-
tio

n 
(%

)

S
e
e
d

co
tt
o

n
p

la
n
t-1

L
in

t
yi

e
ld

p
l

a
n

t
-1

C
h

a
ra

ct
e
r

T
a

b
le

 1
. P

h
e
n

o
ty

p
ic

 (
a

b
o

v
e

 d
ia

g
o

n
a

l)
 a

n
d

 g
e
n

o
ty

p
ic

 (
b

e
lo

w
 d

ia
g

o
n

a
l)

 c
o

rr
e
la

ti
o

n
s 

o
f 
1

6
 c

h
a
ra

ct
e

rs
 in

 5
2
 h

yb
ri

d
s 

o
f 
co

tt
o

n
 (
G

o
ss

yp
iu

m
 h

ir
su

tu
m

 L
.)

*,
  *

* 
=

 S
ig

n
if
ic

a
n
t 
a

t 5
%

 a
n
d

 1
%

 le
v
e

ls
 o

f 
p

ro
b

a
b

ili
ty

, r
e

sp
e
ct

iv
e

ly
.

2010 Character Association and Path Analyses in Cotton 231



P
la

n
t h

e
ig

h
t

0
.0

1
6
4

-0
.0

3
0
3

 0
.0

0
5

3
-0

.0
8
5

 0
.1

6
3

1
-0

.0
0
6
1

-0
.1

4
6
2

 0
.1

3
4

0
-0

.0
0
7
5

 0
.0

0
1

0
 0

.0
0
4

0
 0

.0
2
2

5
-0

.0
0
4
5

-0
.0

0
6
5

 0
.1

9
1

2
 0

.2
5

1
4

*
D

a
y
s 

to
 5

0
%

0
.0

0
4
8

-0
.1

0
4
6

 0
.0

2
5

3
-0

.0
9
5
8

 0
.3

0
4

8
-0

.0
1
0
4

-0
.1

5
9
6

 0
.1

1
2

8
 0

.0
4
7

9
-0

.0
0
6
2

 0
.0

0
7

8
 0

.0
4
2

6
-0

.0
0
2
4

-0
.0

0
3
5

 0
.3

1
4

7
 0

.4
7

8
1

**
fl
o
w

e
ri
n
g

N
o
. o

f m
o

n
o

p
o

d
ia

0
.0

0
2
2

-0
.0

6
8
0

 0
.0

3
8

9
-0

.0
8
1
6

 0
.2

4
4

4
-0

.0
0
7
5

-0
.1

6
3
2

 0
.1

2
5

8
-0

.0
0
4
4

 0
.0

0
1

7
 0

.0
0
7

3
 0

.0
1
0

7
-0

.0
0
8
1

-0
.0

0
0
8

 0
.3

0
4

2
 0

.4
0

1
6

**
p
la

n
t-1

N
o
. o

f s
ym

p
o
d

ia
0
.0

0
8
2

-0
.0

5
9
0

 0
.0

1
8

7
-0

.1
6
9
9

 0
.4

5
1

4
-0

.0
0
8
9

-0
.3

4
7
5

 0
.2

8
3

7
-0

.0
0
4
1

-0
.0

0
1
5

 0
.0

0
8

1
 0

.0
0
5

9
-0

.0
0
7
2

-0
.0

0
1
2

 0
.5

2
6

2
 0

.7
0

3
0

**
p
la

n
t-1

N
o
. 

o
f 

b
o
lls

  
  

  
  

  
  

 0
.0

0
5
5

-0
.0

6
4
9

 0
.0

1
9

3
-0

.1
5
6
2

 0
.4

9
11

-0
.0

0
7
2

-0
.3

3
0
0

 0
.2

6
2

9
 0

.0
0
4

6
-0

.0
0
3
8

 0
.0

0
4

2
-0

.0
1
3
9

-0
.0

0
2
5

 0
.0

0
3

0
 0

.6
2
6

7
 0

.8
3

8
9

**
p
la

n
t-1

B
o

ll 
w

e
ig

h
t 

  
  

  
  
  

 -
0

.0
0

2
5

 0
.0

2
7

3
-0

.0
0
7
4

 0
.0

3
8

1
-0

.0
8
9
1

0
.0

3
9
9

 0
.0

7
4

5
-0

.0
5
8
4

 0
.0

1
9

1
-0

.0
0
7
8

-0
.0

0
0
6

 0
.0

7
4

4
-0

.0
0
0
4

-0
.0

0
8
2

 0
.3

2
7

4
 0

.4
2

6
2

**
S

e
e

d
 i
n

d
e

x
  

  
  

  
  

  
 0

.0
0

6
0

-0
.0

4
1
5

 0
.0

1
5

8
-0

.1
4
6
7

 0
.4

0
2

8
-0

.0
0
7
4

-0
.4

0
2
3

 0
.3

2
3

0
 0

.0
1
4

2
-0

.0
0
0
4

 0
.0

0
8

4
 0

.0
2
3

6
-0

.0
0
4
4

-0
.0

0
2
6

 0
.5

2
6

9
 0

.7
1

5
2

**
L

in
t 

in
d

e
x
  

  
  

  
  

  
  

 0
.0

0
6
5

-0
.0

3
5
0

 0
.0

1
4

5
-0

.1
4
3
1

 0
.3

8
3

3
-0

.0
0
6
9

-0
.3

8
5
6

 0
.3

3
7

0
-0

.0
5
7
1

 0
.0

0
8

0
 0

.0
0
6

2
 0

.0
0
8

2
-0

.0
0
2
9

-0
.0

0
1
9

 0
.5

5
5

0
 0

.6
8

6
2

**
G

in
n
in

g
 o

u
t-

tu
rn

(%
) 
0
.0

0
0
5

 0
.0

1
9

2
 0

.0
0
0

7
-0

.0
0
2
7

-0
.0

0
8
7

-0
.0

0
2
9

 0
.0

2
1

8
 0

.0
7
3

6
-0

.2
6
1
5

 0
.0

3
5

2
-0

.0
0
5
4

-0
.0

6
5
9

 0
.0

0
6

0
 0

.0
0
5

5
 0

.1
3
8

5
-0

.0
4
6
1

2
.5

%
 s

p
a
n

 le
n
g

th
   

-0
.0

0
0
4

-0
.0

1
5
9

-0
.0

0
1
6

-0
.0

0
6
1

 0
.0

4
4

9
0
.0

0
7
6

-0
.0

0
3
9

-0
.0

6
5
7

 0
.2

2
3

4
-0

.0
4
1
2

 0
.0

0
2

1
 0

.0
6
8

6
-0

.0
0
7
0

-0
.0

0
5
3

-0
.0

1
9
3

 0
.1

8
0

1
M

ic
ro

n
a

ir
e

  
  

  
  

  
  

 -
0

.0
0

2
8

 0
.0

3
4

8
-0

.0
1
2
2

 0
.0

5
8

4
-0

.0
8
8
7

0
.0

0
1
0

0
.1

4
3
8

-0
.0

8
9
3

-0
.0

5
9
9

 0
.0

0
3

7
-0

.0
2
3
5

-0
.0

5
3
2

 0
.0

1
9

4
 0

.0
0
4

9
-0

.0
9
8
7

-0
.1

6
2
1

(1
0

-6
 g

/in
ch

)
B

u
n

d
le

 s
tr

e
n

g
th

   
  
 0

.0
0

3
0

-0
.0

3
6
0

 0
.0

0
3

4
-0

.0
0
8
1

-0
.0

5
5
2

0
.0

2
4
0

-0
.0

7
6
9

 0
.0

2
2

4
 0

.1
3
9

3
-0

.0
2
2
8

 0
.0

1
0

1
0
.1

2
3
7

-0
.0

1
3
6

-0
.0

1
5
0

 0
.0

1
6

2
 0

.1
1
4

5
(g

/t
e

x)
U

n
if
o

rm
it
y 

ra
tio

(%
) 
-0

.0
0

2
2

 0
.0

0
7

7
-0

.0
0
9
6

 0
.0

3
6

8
-0

.0
3
6
8

-0
.0

0
0
4

0
.0

5
3
7

-0
.0

2
9
6

-0
.0

4
7
2

 0
.0

0
8

7
-0

.0
1
3
8

-0
.0

5
0
8

 0
.0

3
3

0
 0

.0
0
5

7
-0

.0
4
3
8

-0
.0

8
8
6

F
ib

re
 e

lo
n
g
a

ti
o
n

(%
) 
0
.0

0
6

8
-0

.0
2
3
1

 0
.0

0
2

0
-0

.0
1
2
7

-0
.0

9
2
9

0
.0

2
0
9

-0
.0

6
8
0

 0
.0

4
1

9
 0

.0
9
1

3
-0

.0
1
3
9

 0
.0

0
7

4
 0

.1
1
8

3
-0

.0
1
2
0

-0
.0

1
5
6

-0
.0

0
2
9

 0
.0

4
7

6
L

in
t 
yi

e
ld

 p
e

r 
p

la
n

t  
 0

.0
0

4
1

-0
.0

4
2
7

 0
.0

1
5

3
-0

.1
1
5
9

 0
.3

9
8

9
0
.0

1
6
9

-0
.2

7
4
7

 0
.2

4
2

4
-0

.0
4
6
9

 0
.0

0
1

0
 0

.0
0
3

0
 0

.0
0
2

6
-0

.0
0
1
9

 0
.0

0
0

1
 0

.7
7
1

6
 0

.9
7

3
8

**

P
la

n
t

h
e
ig

h
t

D
a
ys

 t
o

5
0
%

fl
o
w

e
ri
n
g

N
o
. o

f
m

o
n
o
p
o
-

d
ia

 p
la

n
t-1

N
o
. o

f
sy

m
po

di
a

p
la

n
t-1

N
o.

 o
f

b
ol

ls
p
la

n
t-1

B
o

ll
w

e
ig

h
t

S
e
e
d

in
d
e
x

L
in

t
in

d
e
x

G
in

ni
ng

ou
t-
tu

rn
(%

)

2
.5

%
sp

a
n

le
n
g
th

M
ic

ro
na

ire
(1

0
-6
 g

 /
in

ch
)

B
u
n
d
le

st
re

n
g
th

(g
 /

 t
e

x
)

U
ni

fo
r-

m
ity

 ra
tio

(%
)

F
ib

re
el

on
ga

-
tio

n 
(%

)

L
in

t
yi

e
ld

p
la

n
t-1

   
T
a

b
le

 2
. 
D

ir
e

c
t a

n
d

 in
d
ir

e
ct

 e
ff

e
c
ts

 (
g

e
n

o
ty

p
ic

) 
o

f 
yi

e
ld

 c
o

m
p

o
n
e

n
ts

 o
n
 s

e
e
d

 c
o

tt
o

n
 y

ie
ld

 p
e

r 
p

la
n
t 

in
 5

2
 h

yb
ri

d
s 

o
f 
co

tt
o

n
  (

G
o

s
sy

p
iu

m
 h

ir
su

tu
m

 L
.)

* 
=

 S
ig

n
if
ic

a
n

t 
a

t 
5
%

 le
v
e

l  
 *

*=
S

ig
n

if
ic

a
n
t 
a

t 
1
%

 le
v
e

l,
  
B

o
ld

 &
 d

ia
g

o
n

a
l v

a
lu

e
s 

in
d

ic
a

te
 d

ir
e

ct
 e

ff
e

ct
s,

 R
e

si
d

u
a

l e
ff

e
ct

 =
  
  
0

.0
8

3
3

   
  
   

  
   

  
   

S
C

Y
P

 =
 S

e
e

d
 c

o
tt

o
n

 y
ie

ld
  p

la
n

t-1

C
or

re
la

-
ti
o

n
 w

it
h

S
C

Y
P

C
h

a
ra

ct
e
r

232             Mahantesh et al. AAJ 57



Hence, from the correlation and path coefficient
analysis study it was inferred that number of bolls
plant-1 and lint yield plant-1 had significant association
and also showed high positive direct effects on seed
cotton yield plant-1. Hence, due importance may be
given for these traits to improve genetic yield potential
in cotton.
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