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Cabbage (Brassica oleracea var. capitata L.) is one
the most important cole crop grown under temperate
climate for seed production (Singh et al., 7). It is a rich
source of minerals, carotene, ascorbic acid and
antioxidant and is reported to have anti-carcinogenic
properties (Singh et al., 7; Singh et al., 8; Kopsell et al.,
6). For selecting superior genotypes, the breeder has to
choose from the material on the basis of its phenotypic
expression. As most of the traits of economic importance
are complex involving several related traits, the
knowledge of degree of phenotypic and genotypic
correlation of the traits is important. Among the various
environmental factors, temperature is the main deciding
factor of cabbage seed production. Temperature effects
mainly growth of head formation, emergence of flower
stalk, pollination and seed setting. Climate of Uttaranchal
mid and high hills are more conducive for off season
cabbage growing as well as seed production.

Thirty-seven genotypes of cabbage collected from
different sources. The seed were sown inside polyhouse
and the seedlings were transplanted in Randomised
Block Design with three replications. Recommended
dose of F.Y.M., fertilizers, insecticides and fungicides
were applied and agronomic practices were employed
to maintain normal growth of plant. In order to induce
early flowering a vertical cross cut was given to
genetically true, disease free and good selected heads.
Only 1/3 rd top portion of each head was cut with the
help of sharp knife without damaging terminal bud.
Rouging is done at three different stages of plant growth.
Correlation were studied for seed yield per plant and
other horticultural traits viz., stalk length, wrapper leaves,
non wrapper leaves, core volume, core diameter, head
compactness, head shape index, head size, net head
weight, days to head maturity, days taken to head
bursting, number of floral stalk, length of floral stalk,
number of flowers per plant, number of silique per plant,
silique length, number of seeds per silique and weight
of one thousand seeds. Correlation coefficient was
calculated as suggested by Al-Jibouri et al. (1).

Indirect selection is desirable for the improvement

of yield. Therefore, knowledge of association between
yield and its component traits and inter-relationship
among themselves may prove fruitful for planning an
effective and successful breeding programme. In present
study, the phenotypic and genotypic correlation
coefficients were worked out in respect of nineteen
characters for all possible combinations (Tables 1 & 2).
It was found that, in general, genotypic correlation
coefficient were higher in magnitude than their
corresponding phenotypic values. High genotypic
correlation coefficient suggested that there was inherent
relationship between trait under study and environment
had not played much role in reducing their actual
association.

Seed yield per plant had established significant
positive correlation with number of silique per plant,
silique length, wrapper leaves, weight of one thousand
seeds and net head weight and also constituted a
significant inverse relation with days to head bursting
both at phenotypic and genotypic level. Days to head
bursting exhibited negative significant correlation with
wrapper leaves, head weight, silique per plant and
thousand seed weight. This indicated that an early
bursting of head perhaps increased the duration of
exposure to favourable climatic condition for better seed
production of cultivar, while increasing number of wrapper
leaves maintained suitable microclimatic environment
(i.e. temperature) at growing tip and made continuous
supply of photosynthates and hormone, for the
development of reproductive phase of cultivar (Wien and
Wurr, 9). The selection for these characters therefore
improves the seed yield per plant in cabbage. Similar
results on significant positive association was reported
between seed yield per plant with number of silique per
plant (Gill et al., 2 ) as head weight (Kanwar et al., 5).
Number of silique per plant was significantly positively
correlated with number of flowers per plant, silique length,
number of seeds per silique, thousand seed weight both
at phenotypic and genotypic level. This suggested that
physiological efficiency of cultivar at post fertilization
period was at most important to increase seed yield
though a commensurate increase in silique number, seed
number and seed weight. The presence of significant

Indian J. Hort. 67(Special Issue), November 2010: 450-452



Ta
bl

e 
1.

 P
he

no
ty

pi
c 

co
rr

el
at

io
n 

co
ef

fic
ie

nt
 f

or
 d

iff
er

en
t 

pa
ir 

of
 t

ra
its

 in
 c

ab
ba

ge
.

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-
Tr

ai
t

1
2

3
4

5
6

7
8

9
10

11
12

13
.

14
15

16
17

18
19

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-
1.

 S
ta

lk
 le

ng
th

1.
00

0.
09

0
-0

.1
21

0.
03

8
0.

16
4

0.
07

6
0.

07
8

0.
08

7
0.

02
4

0.
19

4
-0

.0
01

-0
.2

19
-0

.1
48

-0
.1

14
-0

.0
71

-0
.0

03
0.

16
6

0.
06

8
-0

.0
57

2.
 W

ra
pp

er
 le

av
es

1.
00

0.
23

9
-0

.0
49

-0
.2

08
-0

.0
66

-0
.0

78
0.

18
5

0.
79

5*
*

-0
.1

09
-0

.3
74

-0
.1

85
0.

28
7

0.
04

9
0.

12
6

0.
16

2
0.

07
4

0.
59

0*
*

0.
22

4
3.

 N
on

 w
ra

pp
er

 le
av

es
1.

00
-0

.1
15

-0
.1

44
-0

.0
55

-0
.2

57
-0

.0
83

0.
34

5*
0.

10
8

-0
.1

27
-0

.0
95

-0
.1

59
-0

.1
60

-0
.0

28
0.

10
4

0.
09

4
0.

28
0

0.
12

6
4.

 C
or

e 
vo

lu
m

e
1.

00
0.

83
1*

*
-0

.2
66

0.
25

4
0.

48
1*

*
-0

.0
61

0.
19

8
-0

.0
27

-0
.0

76
-0

.0
54

0.
09

2
0.

05
9

0.
12

2
0.

09
2

-0
.0

46
0.

08
6

5.
 C

or
e 

di
am

et
er

1.
00

-0
.2

67
0.

29
5

0.
42

4*
*

-0
.1

87
0.

26
6

-0
.0

74
-.0

77
0.

04
3

0.
06

6
-0

.0
22

0.
04

9
0.

07
6

-0
.2

15
-0

.0
74

6.
 H

ea
d 

co
m

pa
ct

ne
ss

1.
00

-0
.2

37
-0

.5
83

**
-0

.0
82

0.
03

4
0.

06
5

-0
.0

49
0.

16
9

-0
.0

92
-0

.0
39

-0
.0

81
-0

.1
04

-0
.0

52
-0

.0
83

7.
 H

ea
d 

sh
ap

e 
in

de
x

1.
00

0.
24

7
-0

.0
89

0.
02

6
0.

03
3

0.
10

5
-0

.1
21

0.
05

3
-0

.0
68

-0
.2

24
-0

.1
94

-0
.1

41
-0

.1
45

8.
 H

ea
d 

si
ze

1.
00

0.
20

8
0.

12
0

0.
09

4
0.

02
4

-0
.1

11
0.

08
4

0.
15

9
0.

16
6

0.
21

1
0.

09
7

0.
13

1
9.

 N
et

 h
ea

d 
w

t.
1.

00
-0

.0
49

-0
.3

37
*

-0
.1

37
0-

.1
49

-0
.0

40
0.

20
3

0.
17

8
0.

10
9

0.
73

0*
*

0.
32

9*
10

. 
D

ay
s 

to
 h

ea
d 

m
at

ur
ity

1.
00

0.
08

1
0.

10
1

0.
00

4
0.

08
3

0.
22

1
0.

23
2

0.
26

9
0.

11
9

0.
25

4
11

. H
ea

d 
bu

rs
tin

g
1.

00
0.

10
1

0.
00

4
-0

.2
88

-0
.3

89
*

-0
.2

60
-0

.0
89

-0
.3

60
*

-0
.3

57
*

12
. 

N
o.

 o
f 

flo
ra

l s
ta

lk
1.

00
-0

.0
50

0.
11

0
0.

19
5

0.
22

9
0.

09
2

-0
.0

59
0.

24
2

13
. 

Le
ng

th
 o

f 
flo

ra
l s

ta
lk

1.
00

0.
67

3*
*

0.
09

2
0.

00
3

-0
.1

21
-0

.2
16

-0
.1

48
14

.N
o.

 o
f 

flo
w

er
/ 

pl
an

t
1.

00
0.

53
1*

*
0.

22
5

0.
08

9
-0

.0
31

0.
25

2
15

. N
o.

 o
f S

ili
qu

e 
/ p

la
nt

1.
00

0.
77

1*
*

0.
57

7*
*

0.
39

5*
0.

86
0*

*
16

.S
ili

qu
e 

le
ng

th
1.

00
0.

83
9*

*
0.

33
7*

0.
78

9*
*

17
.N

o.
 o

f 
se

ed
/ 

si
liq

ue
1.

00
0.

21
3

0.
58

4*
*

18
.S

ee
d 

yi
el

d
1.

00
0.

49
0*

*
19

.W
ei

gh
t o

f 1
00

0 
se

ed
1.

00
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-

*,
 *

* 
S

ig
ni

fic
an

t 
at

 5
 &

 1
%

 le
ve

ls
 o

f 
si

gn
ifi

ca
nc

e

Ta
bl

e 
2.

 G
en

ot
yp

ic
 c

or
re

la
tio

n 
co

ef
fic

ie
nt

 f
or

 d
iff

er
en

t 
pa

ir
 o

f 
ch

ar
ac

te
rs

 in
 c

ab
ba

ge
.

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-
C

ha
ra

ct
er

s
1

2
3

4
5

6
7

8
9

10
11

12
13

14
15

16
17

18
19

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-
1.

 S
ta

lk
 le

ng
th

1.
00

0.
15

9
-0

.1
05

0.
32

3*
0.

24
9

0.
27

1
0.

23
0

0.
17

6
0.

04
8

0.
23

8
0.

01
0

-0
.3

32
*

-0
.2

11
-0

.1
87

-0
.1

07
-0

.0
04

0.
24

2
0.

04
1

-0
.0

69
2.

 W
ra

pp
er

 le
av

es
1.

00
0.

39
7*

-0
.0

57
-0

.1
96

-0
.0

89
-0

.1
81

0.
16

4
0.

98
4*

*
-0

.1
49

-0
.4

35
**

-0
.3

25
*

0.
03

5
0.

07
9

0.
15

4
0.

19
0

0.
10

4
0.

75
8*

*
0.

26
1

3.
 N

on
 w

ra
pp

er
 le

av
es

1.
00

-0
.1

43
-0

.2
25

0.
25

4
-0

.5
69

**
-0

.1
29

0.
42

5
0.

15
6

-0
.1

01
-0

.1
23

-0
.2

20
-0

.2
23

-0
.0

36
0.

14
0

0.
12

6
0.

32
6*

0.
14

9
4.

 C
or

e 
vo

lu
m

e
1.

00
0.

87
4*

*
-0

.3
97

*
0.

36
5*

0.
66

9*
*

-0
.0

67
0.

24
8

-0
.0

39
-0

.0
50

-0
.0

44
0.

10
5

0.
06

9
0.

13
9

0.
08

9
-0

.0
19

0.
10

7
5.

 C
or

e 
di

am
et

er
1.

00
-0

.4
41

**
0.

39
3*

0.
74

2*
*

-0
.2

43
0.

40
8*

*
0.

05
6

-0
.0

86
0.

12
2

0.
09

0
-0

.0
23

0.
07

2
0.

07
3

-0
.2

05
-0

.0
87

6.
 H

ea
d 

co
m

pa
ct

ne
ss

1.
00

-0
.3

82
*

-0
.6

12
**

-0
.0

97
0.

03
9

0.
11

4
-0

.0
51

0.
28

9
-0

.0
72

1
-0

.0
42

-0
.0

95
-0

.0
97

-0
.0

60
-0

.0
97

7.
 H

ea
d 

sh
ap

e 
in

de
x

1.
00

0.
61

4*
*

-0
.0

68
0.

03
3

0.
13

8
0.

06
5

-0
.2

09
-0

.0
42

-0
.1

06
-0

.3
68

*
-0

.3
98

*
-0

.2
63

-0
.2

14
8.

 H
ea

d 
si

ze
1.

00
0.

26
0

0.
17

1
0.

11
5

-0
.0

10
-0

.2
02

0.
06

8
0.

19
4

0.
21

4
0.

28
7

0.
14

1
0.

15
3

9.
N

et
 h

ea
d 

w
t.

1.
00

-0
.0

47
-0

.3
98

*
-0

.1
88

-0
.1

59
-0

.0
37

0.
21

0
0.

18
8

0.
12

8
0.

86
9*

*
0.

33
7*

10
 D

ay
s 

to
 h

ea
d 

m
at

ur
ity

1.
00

0.
11

8
0.

13
0

-0
.0

04
-0

.0
03

0.
22

5
0.

24
1

0.
28

9
0.

12
8

0.
26

2
11

. h
ea

d 
bu

rs
tin

g
1.

00
-0

.0
71

-0
.0

54
-0

.3
08

-0
.4

11
**

-0
.2

75
-0

.0
88

-.4
37

**
-0

.3
79

*
12

.N
o.

 o
f 

flo
ra

l s
ta

lk
1.

00
-0

.0
23

0.
35

4
0.

25
1

0.
28

4
0.

10
4

-0
.1

28
0.

30
1*

 1
3.

 L
en

gt
h 

of
 f

lo
ra

l s
ta

lk
1.

00
0.

14
5

0.
08

4
0.

00
3

-0
.1

28
-0

.2
97

-0
.1

15
14

 N
o.

 o
f 

flo
w

er
/ 

pl
an

t
1.

00
0.

53
4*

*
0.

26
7

0.
10

7
-0

.0
67

0.
25

8
15

. 
N

o.
 o

f 
ili

qu
e/

pl
an

t
1.

00
0.

78
0*

*
0.

60
7*

*
0.

44
5*

*
0.

86
7*

*
16

. S
ili

qu
e 

le
ng

th
1.

00
0.

86
0*

*
0.

38
0*

0.
79

9*
*

17
.N

o.
 o

f 
se

ed
/ 

si
liq

ue
1.

00
0.

31
5*

0.
61

3*
*

18
.S

ee
d 

yi
el

d
1.

00
0.

56
0*

*
19

.W
ei

gh
t o

f 1
00

0 
se

ed
1.

00
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-----

-----
-

*,
 *

* 
S

ig
ni

fic
an

t 
at

 5
 &

 1
%

 le
ve

ls
 o

f 
si

gn
ifi

ca
nc

e

451

Indian Journal of Horticulture, November (Special Issue) 2010



positive correlation between seed yield and number seed
per silique at genotypic level suggested that an increase
in number of seed per silique would be required to
augment seed yield per plant at genotypic level. Hence,
relative importance of these characters could not be
ignored.

Genotypically significant but phenotypically non-
significant relationship was observed between seed yield
and non-wrapper leaves. This suggested that relative
contribution of non-wrapper leaves to supply the nutrients
at growing tip was highly required prior to initiation
reproductive phase and at vernalization period toward
promoting seed yield effectively (Wien and Wurr, 9). Non-
significant association of seed yield per plant with head
size, days to head maturity, number of flower per plant,
core diameter, head compactness and head shape index
indicated that perhaps these traits possessed little or
no influence in selection for the improvement of seed
yield per plant. Contrary (Joshi, 4) reported that seed
yield per plant established significant correlation with
head size and head compactness. Seeds per silique
established a significant positive correlation with silique
length and thousand seed weight. This indicated an
increase in number of seeds in side a silique was directly
and proportionally related to silique length and thousand
seed weight of cabbage cultivars.

It can be concluded that selection of genotypes
could be practiced at vegetative stage of crop growth on
the basis of head weight, number of wrapper leaves and
days to head bursting. Number of silique per plant,
greater length of silique and thousand seed weight
appeared as the major important selection criterion at
reproductive phase of crop growth for improving the
genotypes of cabbage for efficient seed production, while
an increase number of seeds per silique emerged as
the secondary important character.
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