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ABSTRACT
Twenty nine sunflower genotypes were evaluated to study the association between characters

through correlation and path analysis. The correlation study revealed that seed yield/plant had
significant positive correlation with head diameter followed by plant height. The path analysis
indicated that the characters plant height and head diameter had high and medium positive
direct effect on seed yield respectively. Hence plant height and head diameter can be taken as
selection indices for sunflower crop improvement programme. Non association of seed characters·
and oil content (seed and kernel) indicated the possibility of selection for non-oilseed or confectionery
types.

Yield is a complex character and
influenced by several other yield component
characters. The knowledge of association of
several characters with yield and among
themselves will he very essential for planning
a successful breeding programme. The actual
contribution of each character can be provided
by Rartitioning of correlation !coefficients into
its direct and indirect effects. The present study
was undertaken to assess the association
between yield and yield components and also
path analysis of seed yield per plant in
sunflower (Helianthus annuus L.).

Twenty nine genotypes of sunflower
were evaluated in randomized block design with
two replications during kharif 2001 at the
Department of Oilseeds. Tamil Nadu
Agricultural University. Coimbatore. The
spacing of 60 x 30 cm was adopted. Normal
cultural practices were followed through out
the crop growth. Biometrical observations were
taken on live randomly selected plants in each
genotype for the following 12 characters viz.,
days to first flowering, days to 50 % flowering,
plant height (cm), head diameter (cm), volume
weight(g), 100-seed weight (g), hull content (%),
seed length (mm), seed breadth (mm), kernel
oil content (%), seed oil content (%) and seed
yield per plant (g). The kernel and seed oil
content (%) were estimated using oxford 4000

NMR oil analyzer. Correlation among yield and
yield components were worked out as per the
standard method. The direct and indirect effects
of 11 component characters on seed yield/
plant were estimated by path coefficient analysis
(Dewey and Lu, 1957).

Genotypic correlation coefficients
were presented in Table 1. Seed yield/plant
had significant positive correlation with head
diameter (0.3296) and plant height (0.2882).
This indicated that the seed yield was highly
influenced by head diameter followed by plant
height. Similar results were obtained by Mogali
and Virupakshappa (1994) and Narayana and
Patel (1998). But Nirmala et al. (1999)
observed significant positive correlation
between head diameter and seed yield/plant
and positive non significant correlation between
plant height and yield/plant. Significant
positive correlation of seed yield/plant with
100-seed weight was observed by Pathak and
Dixit (1990), Chidambaram and Stlndaresan
(1990) and Nirmala et al. (1999). Marinkovic
(1992) observed significant positive correlation
of seed yield/plant with head diameter. 1000
seed weight, volume weight and seed oil
content (%). The positive significant correlation
of seed yield/plant with head diameter and
kernel oil content was observed by Rao (1987).
All other charact\:!rs had non significant



T
ab

le
1.

C
or

re
la

tio
n

co
-e

H
ic

ie
nt

fo
r

yi
el

d
an

d
yi

el
d

co
m

po
ne

nt
s

C
ha

ra
ct

er
s

D
ay

s
to

D
ay

s
to

Pl
an

t
H

ea
d

V
ol

um
e

10
0-

se
ed

H
ul

l
S

ee
d

Se
ed

K
er

ne
l

S
ee

d
fir

st
50

%
he

ig
ht

di
am

et
er

w
ei

gh
t

w
ei

gh
t

co
nt

en
t

le
ng

th
br

ea
dt

h
oi

l
oi

l
flo

w
er

in
g

flo
w

er
iri

g
(e

m
)

(c
m

)
(g

)
(g

)
(%

)
(m

m
)

(m
m

)
co

nt
en

t
co

nt
en

t
(%

)
(%

)

D
ay

s
to

5
0

%
flo

w
er

in
g

0.
92

15
"

1
~

Pl
an

th
ei

gh
t(

em
)

0.
34

72
"

0.
44

93
1

N
H

ea
d

di
am

et
er

.(c
m

)
0.

04
24

0.
10

31
0

.4
7

1
7

"
1

¥
'

V
ol

um
e

w
ei

gh
t(

g)
0

.3
5

4
0

"
0.

32
47

'
0.

21
42

-0
.0

26
7

1
z

10
0-

se
ed

w
ei

gh
t(

g)
0.

06
88

0.
03

00
0

.3
4

7
1

"
0.

15
04

0.
11

71
1

P
H

ul
lc

on
te

nt
(%

)
-0

.2
31

6
-0

.2
86

2'
-0

.2
73

4'
-0

.2
14

5
-0

.2
23

5
0.

13
36

1
:-- N

S
ee

d
le

ng
th

(m
m

)
0.

22
73

0.
22

40
0

.3
3

1
8

"
0.

00
80

-0
.0

68
8

0
.4

7
0

9
"

0.
13

39
1

0

S
ee

d
br

ea
dt

h
(m

m
)

0.
10

42
0.

13
74

0.
31

82
'

0.
06

78
0.

02
79

0
.5

8
6

1
"

-0
:0

36
8

0
.4

8
4

8
"

1
0 (J

'I

K
er

ne
l

oi
lc

on
te

nt
(%

)
0.

06
20

0.
09

95
0.

24
60

0.
29

78
'

0.
12

40
0

.4
6

0
2

"
-0

.3
61

3"
0.

24
85

0
.4

5
6

0
"

1
S

ee
d

oi
lc

on
te

nt
(%

)
0

.3
1

0
0

"
0

.3
3

0
4

"
0.

09
68

-0
.0

01
7

0.
46

31
"

-0
.0

05
8

-0
.3

89
9"

-0
.0

79
9

0.
00

09
0.

26
63

'
1

S
ee

d
yi

el
d/

pl
an

t
-0

.0
74

2
-0

.0
28

7
0.

28
82

0
.3

2
9

6
"

0.
01

87
0.

09
91

-0
.0

43
6

-0
.0

50
4

-0
.0

39
8

0.
04

74
0.

08
54

•
Si

gn
if

ic
an

ta
t5

%
le

ve
l;

••
Si

gn
if

ic
an

ta
t

1%
le

ve
l.



8 AGRICULTURAL SCIENCE DIGEST

correlation with seed yield plant. Lal et al.
(1997) reported the non significant correlation
of seed yield/plant with days to 50 % flowering
and 100-seed weight. Non significant
correlation between seed yield/plant and oil
content was recorded by Chidambaram and
Sundaresan (1990).

The infonnation of the inter-association
among the yield components shown the nature
and extent of relationship with each other. In
the present study, days to first flowering had
significant positive correlation with days to 50
per cent flowering (0.9215), plant height
(0.3472), volume weight (0.3540) and seed
oil content (0.3100). NirmaIa et aJ. (1999) also
observed the significant positive correlation of
days to first flowering with each of days to 50
per cent flowering, plant height and 100-seed
weight.

Days to 50 per cent flowering had
significant positive correlation with plain height
(0.4493), seed oil content (0.3304) and volume
weight (0.3247) and significant egative
association with hull content (%) (-0.2862). The
significant positive correlation of days to 50
per cent flowering with days to first flowering,
plant height, head diameter. 100-seed weight
and hull content was observed by Nirmala
et al. (1999).

Plant height had significant positive
correlation with head diameter (0.4717), 100
seed weight (0.3471), seed length (0.3318)
and seed breadth (0.3182) and significant
negative correlation with huIl content per cent
(-0.2734). Significant positive and negative
correlation of plant height with hull content and
seed oil content per cent respectively was
observed by Nirmala et aI. (1999). Lal et al.
(1997) reported the positive significant
association between plant height and days to
50 per cent flowering. liead diameter had
significant positive correlation with kernel oil
content (0.2978). Positive significant
association between head diameter and seed

oil content was reported by Marinkovic (1992).
Volume weight had significant positive
correlation with seed oil content (0.4631).

Hundred seed weight had significant
positive correlation with seed length (0.4709),
seed breadth (0.5861) and kernel oil content
(0.4602). Hull content (%) had significant
negative correlation with kernel oil content
(-0.3613) and seed oil content (-0.3899). Non
significant negative correlation between hull
content and seed oil content was observed by
Nirmala et al. (1999). Seed length and seed
breadth had significant positive correlations with
seed breadth (0.4848) and kernel oil content
(0.4560) respectively. Kernel oil content had
significant positive correlation with seed oil
content (0.2663).

The correlation analysis revealed that
days to 50 per cent flowering, plant height,
volume weight and seed oil content are
important selection indices for seed yield/plant.
It may also be noted that the seed characters
namely 100-seedweight, seed length and seed
breadth and other characters namely seed oil
content and kernel oil content had no significant
association with seed yield. Nirmala et aI.,
1999 observed the non significant association
of seed oil content with seed yield/plant.

The genotypic correlation were
partitioned into direct and indirect effects (Table
2). In the present study the estimated residual
effects 0.4930 has indicated the inadequacy
of the characters selected for study. So more
characters namely harvest index and other
physiological characters should be included.

The present analysis revealed that
plant height (0.3098) and head diameter
(0.2203) recorded high and medium levels of
direct effect on seed yield/plant. The high direct
effects of plant height and head diameter on
yield/plant was also observed by Mogali and
Virupakshappa (1994) and Nirmala et al.
(1999). Badwal et al. (1993) observed high
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positive direct effects of oil content, lOa-seed
weight and head diameter on oil yield. Through
plant height all the characters except hull
content had positive indirect effects on seed
yield/plant. Hull content (%) exerted· negative
direct effect on seed yield/plant through plant
height.

From the forgoing discussion, it may
be concluded that head diameter and plant
height can be used as selection indices in

')unflower crop improvement programmes.
Moreover the seed characters; seed length,
seed breadth and lOa-seed weight and oil
content (both seed and kernel) had no
association with seed yield. Hence simultaneous
improvement through selection for non-oilseed
or confectionery types with bold seededness,
seed yield is possible in sunflower breeding
programme.
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