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ABSTRACT

Investigation on extent of character association and path coefficient analyses were conducted in
sugarcane. Correlation studies revealed that cane yield was significantly and positively correlated with
length of millable cane, diameter of cane, single cane weight, number of internodes cane-1 and number of
millable canes at both phenotypic and genotypic levels. Path coefficient analysis revealed that stalk popu-
lation at 270 DAP,  length of millable cane, diameter of cane, single cane weight, number of internodes
cane-1 , number of millable canes and per cent  juice sucrose had high positive direct effect on cane yield
plot-1 . Hence, emphasis should be given on length of  millable ca ne, diameter of cane, single cane weight,
number of internodes cane-1 and number of millable canes, while making selection for improvement of
cane yield in sugarcane.
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Sugarcane (Saccharum officinarum L.)
contributes about 60 per cent to the world sugar
production. It is the cheapest source of sweetening
agent. Emphasis on future breeding programmes
should be aimed at increasing the productivity per
unit area which in turn will increase the total
sugarcane production. Therefore, the present study
on character association and path analyses in
sugarcane (Saccharum officinarum L.).

MATERIAL AND METHODS
The present investigation was conducted at

Sugarcane Research Station, Vuyyur during 2007-
08 crop season. The experimental material
consisted of twelve sugarcane genotypes which were
grown in randomized block design with three
replications. Each clone was accommodated in plots
having 8 rows of 8 meter length of 80 cm apart.
Observations on various traits like  shoot population
at 120 DAP, stalk population at 240 DAP, stalk
population at 270 DAP, length of millable cane,
diameter of cane, single cane weight, number of
internodes cane-1, number of millable canes, per cent
juice sucrose and cane yield were recorded from
each replication in each genotype. Correlation
coefficients were calculated following Falconer
(1964). The direct and indirect contributions of
various characters were calculated through path
coefficient analysis as per Wright (1921) and Dewey
and Lu (1959).

RESULTS AND DISCUSSION
Analysis of variance revealed highly significant

differences among the genotypes for all the
characters. Genotypic and phenotypic correlation
coefficients and direct and indirect effects of
characters on yield at phenotypic level are presented
in Tables 1 and 2, respectively. In general genotypic
correlation coefficients were higher than phenotypic
correlation coefficients indicating strong inherent
association between characters governed largely by
genetic causes and are generally less subjected to
environmental forces.

Length of millable cane, diameter of cane,
single cane weight, number of internodes cane-1 and
number of millable canes showed significant positive
association with cane yield both at genotypic and
phenotypic levels indicating that these characters
can be improved simultaneously, which isin
agreement with Singh et al., (2005), Kadian et al.,
(2006), Mishra et al., (2006), Patel et al., (2006)
and Sabitha (2007).

Shoot population at 120 DAP, stalk population
at 240 DAP and stalk population at 270 DAP were
positively and significantly associated with number
of millable canes as also reported by Sabitha (2007).
Diameter of cane showed positive significant
association with single cane weight. Length of
millable cane and diameter of cane showed positive
significant association with number of internodes
cane-1 at genotypic level as also reported by Malavia
and Ramani (1992).



S
h

o
o

t 
p

o
p

u
la

ti
o

n
 a

t 1
2

0
 D

A
P

  
 -

 0
.4

1
8

*
 0

.4
1
5

*
 0

.0
1
9

-0
.0

3
5

 0
.1

5
3

 0
.0

0
2

 0
.3

5
3

*
-0

.1
11

0
.0

7
9

S
ta

lk
 p

o
p

u
la

ti
o

n
 a

t 
2

4
0

 D
A

P
 0

.3
7
6

*
  

  
-

 0
.5

7
8
**

-0
.0

0
4

-0
.1

2
5

-0
.2

2
9

 0
.0

3
2

 0
.4

1
9

*
-0

.1
0
2

0
.0

6
2

S
ta

lk
 p

o
p

u
la

ti
o

n
 a

t 
2

7
0

 D
A

P
 0

.7
1

4
**

 1
.4

9
5
**

  
  

-
-0

.0
6
1

-0
.0

5
2

-0
.1

3
9

 0
.1

0
0

 0
.5

8
5
**

-0
.1

3
9

0
.2

9
3

L
e
n
g

th
 o

f 
m

ill
a

b
le

 c
a

n
e

 a
t h

a
rv

e
st

-0
.0

6
2

-0
.1

5
9

-0
.1

5
9

  
 -

 0
.1

4
8

 0
.1

8
0

 0
.3

1
5

 0
.0

5
8

-0
.1

0
4

0
.4

5
5
**

D
ia

m
e

te
r 
o

f c
a

n
e
 a

t h
a
rv

e
st

-0
.0

4
1

 0
.0

4
7

-0
.0

1
8

 0
.2

3
3

  
-

 0
.4

5
0
**

 0
.2

4
9

-0
.0

4
1

-0
.5

1
8
**

0
.3

8
0
*

S
in

g
le

 c
a

n
e

 w
e

ig
h

t a
t h

a
rv

e
st

 0
.0

8
1

-0
.5

5
6
**

-0
.5

2
7
**

 0
.2

8
1

 0
.5

9
3
**

  
 -

-0
.0

9
3

-0
.2

0
4

-0
.0

7
5

0
.4

6
8
**

N
u
m

b
e
r 
o

f 
in

te
rn

o
d
e

s 
ca

n
e

-1
 a

t h
a
rv

e
st

 0
.3

5
0

*
 0

.3
7
1

*
 0

.1
7
3

 0
.5

6
3
**

 0
.4

4
5
**

-0
.0

2
2

  
 -

 0
.1

0
1

-0
.0

8
9

0
.3

3
2
*

N
u
m

b
e
r 
o

f 
m

ill
a
b

le
 c

a
n
e

s 
a

t h
a
rv

e
st

 0
.8

9
9
**

 1
.0

4
5
**

 1
.2

2
9
**

-0
.1

6
4

-0
.1

4
6

-0
.2

2
6

 0
.1

7
2

  
 -

 0
.0

0
6

0
.4

3
4
**

J
u

ic
e

 s
u

c
ro

s
e
 p

e
r 

c
e

n
t 
a

t 
3

0
0
 d

a
y
s

-0
.2

9
2

-0
.4

7
8
**

-0
.3

0
4

-0
.2

5
1

-0
.6

2
2
**

-0
.0

6
4

-0
.3

0
7

-0
.0

6
1

  
 -

0
.0

0
2

C
a
n

e
 Y

ie
ld

 p
lo

t-1
 0

.1
3
2

 0
.0

7
2

 0
.0

3
9

 0
.5

7
2
**

 0
.4

7
7
**

 0
.6

3
3
**

 0
.4

8
6
**

 0
.3

3
0

*
 0

.0
0
6

  
 -

C
h
a

ra
ct

e
r

S
h

o
o

t
p

o
p

u
la

ti
o

n
a

t 
1

2
0

 D
A

P

S
ta

lk
p

o
p

u
la

ti
o

n
a

t 
2

4
0

 D
A

P

S
ta

lk
p

o
p

u
la

ti
o

n
 a

t
2

7
0
 D

A
P

L
e

n
g

th
 o

f
m

ill
a
b

le
ca

n
e

D
ia

m
e

te
r 
o

f
ca

n
e

S
in

g
le

ca
n

e
w

e
ig

h
t

N
u
m

b
e
r 
o

f
in

te
rn

o
d

e
s

ca
n

e
-1

N
u
m

b
e
r 
o

f
m

ill
a
b

le
c
a

n
e

s

S
u

c
ro

se
p

e
r 

c
e

n
t 
a

t
3

0
0

 d
a

y
s

C
a

n
e

yi
e

ld
p

lo
t-1

*,
**

  =
 S

ig
n
if
ic

a
n
t a

t 0
.0

5
 a

n
d

 0
.0

1
 le

v
e

ls
 o

f 
p

ro
b

a
b

ili
ty

, 
re

sp
e

ct
iv

e
ly

V
a

lu
e

s 
a

b
o
v
e

 d
ia

g
o

n
a

l i
n
d

ic
a

te
 p

h
e

n
o
ty

p
ic

 c
o

rr
e
la

ti
o

n
 c

o
e

ff
ic

ie
n

ts
 a

n
d

 v
a

lu
e

s 
b

e
lo

w
 d

ia
g
o

n
a

l i
n
d

ic
a

te
 g

e
n

o
ty

p
ic

 c
o
rr

e
la

tio
n
 c

o
e
ff

ic
ie

n
ts

, 
re

sp
e
ct

iv
e

ly

T
a

b
le

 1
. 
E

st
im

a
te

s 
o

f 
p

h
e

n
o

ty
p

ic
 a

n
d
 g

e
n

o
ty

p
ic

 c
o

rr
e

la
ti

o
n

 c
o

e
ff

ic
ie

n
ts

 a
m

o
n

g
 c

a
n

e
 y

ie
ld

 a
n

d
  c

o
m

p
o

n
e

n
ts

 i
n

 s
u

g
a

rc
a

n
e

 (
S

a
c
c
h

a
ru

m
 o

ff
ic

in
a

ru
m

 L
.)

2010 Correlation and Path Analyses in Sugarcane 137



T
a

b
le

 2
. 
 E

st
im

a
te

s 
o

f 
(p

h
e

n
o

ty
p

ic
) 

d
ir

e
c
t 
a

n
d

 in
d

ir
e

c
t 
e

ff
e

c
ts

 o
f 

y
ie

ld
 c

o
m

p
o

n
e

n
ts

 o
n

 c
a

n
e

 y
ie

ld
 in

 s
u

g
a

rc
a

n
e

 (
S

a
c
c
h

a
ru

m
 o

ff
ic

in
a

ru
m

 L
.)

S
h

o
o

t 
p

o
p

u
la

ti
o

n
 a

t 1
2

0
 D

A
P

-0
.2

4
1
3

-0
.1

0
0
8

-0
.1

0
0
0

-0
.0

0
4
6

 0
.0

0
8

4
-0

.0
3
6
9

-0
.0

0
0
5

-0
.0

8
5
2

 0
.0

2
6

8
S

ta
lk

 p
o

p
u

la
ti
o

n
 a

t 
2

4
0

 D
A

P
-0

.0
0
3
8

-0
.0

0
9
2

-0
.0

0
5
3

 0
.0

0
0

0
 0

.0
0
1

2
 0

.0
0
2

1
-0

.0
0
0
3

-0
.0

0
3
8

 0
.0

0
0

9
S

ta
lk

 p
o

p
u

la
ti
o

n
 a

t 
2

7
0

 D
A

P
 0

.0
9
4

8
 0

.1
3
2

2
 0

.2
2
8

6
-0

.0
1
3
9

-0
.0

11
8

-0
.0

3
1
8

 0
.0

2
2

9
 0

.1
3
3

7
-0

.0
3
1
7

L
e
n
g

th
 o

f 
m

ill
a

b
le

 c
a

n
e

 a
t h

a
rv

e
st

 0
.0

0
5

3
-0

.0
0
11

-0
.0

1
7
1

 0
.2

7
9

8
 0

.0
4
1

5
 0

.0
5
0

6
 0

.0
8
8

2
 0

.0
1
6

1
-0

.0
2
9
2

D
ia

m
e

te
r 
o

f c
a

n
e
 a

t h
a
rv

e
st

-0
.0

0
5
4

-0
.0

1
9
5

-0
.0

0
8
0

 0
.0

2
3

0
 0

.1
5
5

2
 0

.0
6
9

8
 0

.0
3
8

6
-0

.0
0
6
4

-0
.0

8
0
3

S
in

g
le

 c
a

n
e

 w
e

ig
h

t a
t h

a
rv

e
st

 0
.0

8
2

7
-0

.1
2
4
3

-0
.0

7
5
2

 0
.0

9
7

9
 0

.2
4
3

5
 0

.5
4
1

0
-0

.0
5
0
4

-0
.1

1
0
2

-0
.0

4
0
8

N
u
m

b
e
r 
o

f 
in

te
rn

o
d
e

s 
c
a

n
e

-1
 a

t h
a
rv

e
st

 0
.0

0
0

4
 0

.0
0
6

4
 0

.0
2
0

2
 0

.0
6
3

7
 0

.0
5
0

3
-0

.0
1
8
8

 0
.2

0
2

0
 0

.0
2
0

4
-0

.0
1
7
9

N
u
m

b
e
r 
o

f 
m

ill
a
b

le
 c

a
n
e

s 
a

t h
a
rv

e
st

 0
.1

6
5

4
 0

.1
9
6

0
 0

.2
7
4

0
 0

.0
2
7

0
-0

.0
1
9
4

-0
.0

9
5
4

 0
.0

4
7

2
 0

.4
6
8

4
 0

.0
0
2

8
J
u

ic
e

 s
u

c
ro

s
e
 p

e
r 

c
e

n
t 
a

t 
3

0
0
 d

a
y
s

-0
.0

1
9
0

-0
.0

1
7
4

-0
.0

2
3
7

-0
.0

1
7
8

-0
.0

8
8
5

-0
.0

1
2
9

-0
.0

1
5
2

 0
.0

0
1

0
 0

.1
7
1
1

C
o
rr

e
la

tio
n
 c

o
e
ff

ic
ie

n
ts

 w
ith

 c
an

e
 Y

ie
ld

 p
lo

t-1
 0

.0
7
9

1
 0

.0
6
2

3
 0

.2
9
3

3
 0

.4
5

5
0

**
 0

.3
8

0
2

*
 0

.4
6

7
8

**
 0

.3
3

2
5

*
 0

.4
3

4
0

*
 0

.0
0
1

8

S
h

o
o

t
p

o
p

u
la

ti
o

n
 a

t
1

2
0
 D

A
P

S
ta

lk
 p

o
p
u

la
ti
o

n
a

t 
2

4
0

 D
A

P
S

ta
lk

p
o

p
u

la
ti

o
n

 a
t

2
7

0
 D

A
P

L
e

n
g

th
 o

f
m

ill
a
b

le
ca

n
e

D
ia

m
e

te
r 
o

f
ca

n
e

S
in

g
le

 c
a

n
e

w
e

ig
h
t

N
u
m

b
e
r 
o

f
in

te
rn

o
d

e
s

ca
n

e
-1

N
u
m

b
e
r 
o

f
m

ill
a
b

le
c
a

n
e

s

J
u

ic
e

 S
u

cr
o

se
p

e
r 

c
e

n
t 
a

t
3

0
0

 d
a

y
s

C
h
a

ra
ct

e
r

*,
**

 =
 S

ig
n

if
ic

a
n

t 
a

t 
0

.0
5
 a

n
d
 0

.0
1
 le

v
e

ls
 o

f 
p

ro
b

a
b
il
it

y,
 r

e
sp

e
c
ti

v
e

ly

R
e

si
d

u
a

l e
ff

e
c
t 
=

  0
.4

9
2

4
V

a
lu

e
s 

in
 b

o
ld

 in
d

ic
a

te
 d

ir
e

c
t 
e

ff
e

c
ts

138              Sireesha et al. AAJ 57



Path coefficient analysis revealed that stalk
population at 270 DAP, length of millable cane,
diameter of cane, single cane weight, number of
internodes cane-1, number of millable canes and per
cent juice sucrose exerted the highest direct effect
on cane yield (Table 2). Hapse and Repale (1999)
observed positive direct effect of length of millable
cane and diameter of  cane on cane yield.
Chandrakant et al., (2007) reported positive direct
effect of single cane weight and of number of millable
canes on cane yield. Number of internodes cane-1

showed positive direct effect on cane yield as also
reported by Thippeswamy et al., (2003) and Kadian
and Mehla (2006). Mishra et al., (2006) observed
positive direct effect of per cent juice sucrose on
cane yield.

The correlation and path coefficient analyses
revealed that the characters length of millable cane,
diameter of cane, single cane weight, number of
internodes cane-1 and number of millable canes
recorded highly significant positive association with
cane yield and also high positive direct effect as
well as indirect effect through other characters.
Hence, simultaneous selection based on length of
millable cane, diameter of cane, single cane weight,
number of internodes cane-1 and number of millable
canes appears more promising in improving the cane
yield in sugarcane.
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