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STUDIES ON COMBINING ABILITY IN SUNFLOWER
(HELIANTHUS ANNUUS. L)

S CHIDAMBARAM and N, SUNDARESAN
Reglonal Research Station,
Kovilkulan - 626 107,

ABSTRACT

Combining ability studies in sunflower revealed that additive gene action
was predominant for all the characters except 100 seed weight and oil content.
Among the female parents, EC 85820 and EC 69874 were the best general
combiners for earliness, K 74 for seed yield and EC 23617 for oil content. The tester
parents K 1 and Co 1 were the best general combiners for seed yield and oil content
respectively, The best cross combinations for seed yield were EG 75272 x K 2 end
Kanpur Selection » Co 1, while for oll content ft was EC 936172 Co 1./In'general
there was no correspondence belween mean performance and sca effects of the

GCrosses.
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Various  breeding methods like
population improvement, heterosis
breeding and development of synthetic
varieties are being employed to improve the
yield and its stability in sunflower. All these
methods have one basic principle in
common viz,, the choice of superior
parents. The study of combining ability
gives useful information In the selection of
parents and hybrids. (Dhillon, 1975). So
combining ability analysis is one of the best
methods to screen all the exotic and
indigenous materials so that the breeder
can choose such of those parents and
hybrids which have good combining ability.

MATERIALS AND METHODS

Twelve inbred lines of different
geographical origin were crossed with three
testers of well adapted improved varleties,
namely K 1, K 2 and Co 1. The resultant 36
hybrids and 15 parents were evaluated
under randomised block design, replicated
three times with 15 plants per row and
adopting a spacing of 60 cm % 30 cm. The
crop was raised during November, 1985 at
the Agricultural Research Station, Kovilpatti
for studying the combining ability for yield
and other economic characters. In each
row, five plants were marked at random for
recording observations on days to 50 per

cent flowering, days to maturity, plant
height, head diameter, number of leaves,
100 seed weight, seed vyield per plant,
harvest index and oll content. Analysis for
combining abllity was done by using the
procedure developed by Kempthorne (1957).

RESULTS AND DISCUSSION

Analysis of variance for combining
abllity and estimates of variance due to
GCA and SCA are presented in Table 1. The
males were more variable than females and
hybrids except for 100 seed weight in which
females exhibited high values. High
variances for males observed in the present
investigation might be due to a wide
diversity of the selected female inbred lines.:
The variances due to lines were significant
for all characters except seed yield and oll
content. The variances due to testers were
significant for all the characters except 100
seed weight. The variances for the
interaction of lines x testers were significant
only for days to 50 percent flowering and
maturity which indicated the inter allelic
interaction for these two characters.
However, the radio of GCA:SCA variances
showed that GCA variances were greater
than SCA variances in all the traits except
100 seed weight and oil content, indicating
the predominance ‘of additive gene effects
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able 1.

-.ﬁs_\gl}fslt of variance for combining ability In sunfiower

Mean Sum of Squares

jeurce d.f. ng;m Daysto  Plant !-Efi:tj No.of ELD: | Yield  Harvest oil

| fiowering Maturity  height metar leaves weight Per plant Index  Content
Nocks 2 12,1 31 23774 128 129.8 1.1 8078 1308 134
fybrids 35 5167 a1 11e59™ 82" 185" 15" 917M g8 198"
‘emale 11 837" 278" 14403" 76" 219" 32" 813 grg” 106"
fale 2 4622”7 438.007 90747 714" 1e7.8”  09M 178" 3572 ss.0"
ale X 22 80" 85  300.9"% 28NS gghs  gNS 40N 3agNS 467N
*emale
irror 100 4.8 26 2092 29 5.5 05 658 204 112
ica 11,33 998 21990 163 40,6 0.06 1336 842  0.91
Sea 107 187 3353 @ @ 008 @ 420 183
ica [ Sca 10.59 5.06 6.56 1.63 408 0.75  13.36 2.00 0.5

** Slgnificant at P = 0.05 and 0.01 level respectively

r seed yield and most of the yield
immponents and non-additive gene action
ur 100 seed weight and oil content. The
asults of this study in sunflower are
:nomparable with those of earlier reports by
A\iba and Porcedu (1975), Manjunath (1978)
and Sankara (1983).

The primary criterion for the choice of
lesirable parents was on the basis of
performance of inbreds for their high
expression of mean and general combining
ability for wvarious traits (Kadambavana
sundaram, 1982). General combining ability
sffects for females and males are presented
in Table.2. Among the females, EC 85820
and EC 69874 were the best combiners for
earliness. EC 102249 was the good
combiner for improving 100 seed weight
and harvest index.

K 74 was the best general combiner for
improving seed yield, plant height, head
diameter and number of leaves, while it was
the poor combiner for oil content. EC 93617
was the poor combiner for improving oil
content, but it was the poorest combiner for
seed yleld and yield components.

Of the 36 F1s, the superior crosses have
heen selected on the basis of per se
performance and sca effects (Table 3). In

@ Megative value obtalned was taken as zero,

general, these was no correspondence
between these two parameters but the
selected cross combinations exhibited high
values for both per se performance and
effects. The superior crosses for earliness
were EC 85820 x Co 1 and EC 69874 x
Co 1. The best cross combination or head
diameter was K74 x K 1 while EC 22237 x
K 1 exhibited high values for plant height
and number of leaves. The superior cross
combinations for seed yield were EC 75272
x K 2 and Kanpur selection x Co 1, while for
oil content was EC 83617 x Co 1.

it Is clear from the study that
improvement of seed vield and oil content
would be possible by the simultaneous
exploitation of both additive and
non-additive genetic components in
sunflower. Most of the yield components viz
plant height, head diameter and number of
leaves were governed by additive gene
action, 100 seed weight alone which has a
major contribution for yield in sunflower
(Pathak, 1978) was governed by
non-additive gene action. Putt (1966),
Kovacik and Skaloud (1972) and Sudhakar
(1879) also reported the predominance of
non-addilive gene action for 100 seed
weight. The oll content was also governed
by non-additive gene action which is in



410 CHIDAMBARAM and SUNDARESAN
Table 2.  Effect of General combining abllity In sunflower
Mean Sum of Squares | _"_

Source D:',é;tn Daysto  Planl ?Ei:fj No.of E‘;:Tj Harvest _Yiﬁl_t? S ol

llowering Maturity  height dtol leaves waight Incdex- . Per plant Content
Male
K1 387" a7 15117 1.8 22" ot 3587 3.2 1.26
K2 0.02  -0.5 15 02 01 0.1 0.9 1.5 1.08
Co 1 59" a2 a8 5" 24" oz 28" .47 1,23
SE * 0.52 0.38 a.41 0.4 0.38 0.15 1.06 1.81 0.78
Females '
E.C B5820 337" 25" 76 1.2 -1.6 -0.1 1.5 -3.5 2.84..
E.C 75272 -0.15 0.2 7.0 0.2 0.3 -0.4 2.5 2.2 1.71
E.C 102249 337" 15 165 07 -07 13" 55 15 081
E.C 63415 -0.04 0.8 1.8 -0.1 0.2 0.1 -0.8 0.6 .70
E.C 100101 -0.48 0.4 -2.0 0.4 0.2 -0.2 2.0 1.7 -0.28
K74 219" 1.1 213" 1.8 2.6 0.7" -5.3" 4.5 0,43
E.C 69874 348" 27" 230" .14 31" .04 3.4 6.5 1,18
E.C 93617 -1.15  -1.5 -0.7 0.6 0.5 0.5 0.2 1.1 2.30
Sunrizse 1.85 0.9 -0.3 -0.2 0.4 -0.5 -2.4 -1.0 i.09
Morden -0.15 -0.1 -6.5 0.1 -0.7 -0.3 -0.6 2.7 .11
Kanpur Selection 4,30  3.0" 138" 0.7 2.1 -0.1 1.9 1.8 -0.18
E.C 22237 a85" 1.8 12.9 0.4 1.2 -0.6 -4.1 0.3 -1.25
SE: * 1.03 0.76 682 0.8 0.78 0.32 2.13 3.82 1.58
* Significani at P = 0.05 ** Significant at P = 0.01
accordance with the earlier results reported  controlled by both  additive and
by Tuberosa et al., (1982) and Mohammed  non-additive gene action and the

Sheriff (1985).

Thus the results of the present study
with the selected parents revealed that yield
and yield components in sunflower were

predominance of additive gene effects for
all traits except 100 seed weight, Also, it
was inferred that larger part of total genetic
variation was found to be associated with

Table 3. Best parents and hybrids selected on the basis of per se performance, gea and sca effects

Character

Best parents based on
Per se and gea effects

Best Hybrids based on
Per se and sca effects

Days to 50 percent
flowering

Days to maturity
Plant height

Head diameter
Mumber of leaves
100 seed weight
Seed yield per plant
Harvest index

Oil content

EC 85820, EC 102249, EC 69874 and CO 1 EC 85820 x CO 1, EC 102249 X CO 1 and

EC 85820, EC 69874 and CO 1

K 74 and K 1
K74 and K 1
K74 andK1
EC 102248 and ¥ 74

EC 75272, K74, Kanpur Selection and K 1

EC 102249 and CO 1
EC 93617

ECEI874xCO 1

EC 85820 x CO 1 and EC 69874 % CD 1
EC 22237 x K 1

K74 %K1

EC 22237 x K1

EC 102249 x K1 and K74 x CO 1

EC 75272 x K 2 and Kanpur Selection x CO 1
EC 102249 x CO 1 and EC 69874 x K2

EC 83617 x CO 1
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-jca effects of the parents. The performance
f the crosses does not correspond with per
e performance of the parents but well
velated with geca effects of the parents.
These findings are in agreement with the
earller results of Sankara (1983) in
sunflower. As such, improvement of seed
yield could be possible only by, the
Improvement of component characters like
plant height, head diameter, number of
leaves and 100 seed welght. The parents
which have good general combining ability
for these vyield components could be
utilised in hybridization programme for
Improving the yield of sunflower. Breeding
Fnathnds like genotypic recurrent selection
for exploiting the characters governed by
additive gene effects and reclprocal

recurrent selection for those characters

yoverned by non-additive gene action
zould be further employed to Improve the
seed yleld and oil content In sunflawer.
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GENETIC PARAMETERS AND INTER-RELATIONSHIP
ANALYSIS IN LUCERNE (MEDICAGO SATIVA L.)

SUKANYA SUBRAMANIAN'
School of genetics, Tamil Nadu Agricultural University,
Coimbatore - 641 003,

ABSTRACT

The genetic variabiiity and correlations were worked out in forly two Fy
progenies of the diallel crosses of seven parental varleites of lucerne for four
characters. Analysis of variance revealed highly significant differences for all the
characters. Soed yleld expressed a maximum genotypic coefficient of variability and
genetic advance as per cent of means with low heritability values, whereas plant
haeight recorded the maximum heritability value. Green fodder yield was significantly
and positively correlated with saed yield, branch number and plant height.

Key Words : Lucerne, Variability, Correlation.

1. Professor, Forest College & Rescarch Inetitute, Mettupalayam



