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V. Gouri Shankar, M. Ganesh, A.R.G. Ranganatha, A. Suman and V. Sridhar

Department of Genetics and Plant Breeding, College of Agriculture,
ANGRAU Hyderabad and Directorate of Oilseeds Research, Rajendranagar, Hyderabad - 500 030, India

ABSTRACT

Cambining ability studies were made in sunflower using line x tester analysis with seven
diverse CMS lines (representing three cytoplasmic sources) and eleven testers. Analysis of
variance revealed significant differences among the genotypes i.e., parents and hybrids. Non-
additive type of gene action was found important for expression of all the characters studied.
Among the lines, ARM 243B was found to be good general cambiner for seed yield, oil content,
oil yield, head diameter, number of filled seeds per head and 100 seed weight. R 272-1 and R-
17 were good male parents for seed yield and oil yield. The cross combination PF-400A x P-
356R was found to be pramising for most of the characters such as seed yield, oil yield, early
maturity, head diameter, stem diameter, number of filed seeds per head, seed filling per cent
and 100 seed weight. Besides PET-1 source, other sources viz., CMS PEF and CMS I used in the
present investigation were equally efficient in expressing their fullest potential of yield and yield

INTRODUCTION
Yield is a coplex character irvolving
number of components each of which is
polygenically controlled ard thus susceptible
to erviramental fluctuations. Thus selection
of parents for hybridization is therefore, a
camplex prablem. Corbining ability analysis
helps in identification of suitable parents for
further exploitation in breeding programmes.
A wide range of variability and cytoplasmic
male sterility are available in sunflower
(Helianthus arius L.) . With a view to identify
the lines with good carbining ability and to
identify the good specific crosses for further
exploitation, the present investigation was
under taken.

MATERIAL AND METHODS

In the present irvestication eight QS
lines representing three diverse sources viz.,
PET-1, the traditiaal cytoplagmic source, QS
I from H. lenticularis and QMS PEF from H.
petiolaris ssp. fallaxviz., 243A (PET-1) , ARM
245A (PET-1), ARM 238A (PET-1), 300A
(PET-1) 302A (PET-I), IMS-1134 (S I), IMS-
852A (CMS I) and PF-400A (CMS PEF) were
crossed with eighteen elite inbred lines
(develaped by Directorate of Oilseads Research,

Hyderalad) in a Line x Tester design during
rabi 2001-2002. The resultant hybrids were
studied for meintainer/restorer reaction during
kharif 2002 at Directorate of Oilseeds
Research, Hyderabad, India. Based on the
success of fertility restoration, a set of 77
hybrids (7 QS lines x 11 inbred lines) were
selected for further study. These hybrids were
sown in a randomized block design with two
replicatians alagwith their parents at Gollege
Farm, College of Agriculture, Hyderabad
during rabi, 2002-2003. Data were recorded
on days to 50% flowering, days to maturity,
plant height, head diameter, stem diameter,
number of filled seeds per head, number of
unfilled seads per head, seed fillingper cent,
seed yield per plant, 100 seed weight, oil
axtent and oil yield.

The combining ability analysis was
carried out following the model proposed by
Kempthorne (1957) . The covariance of half
sibs and full sibs were used to dotain estimates
of geeral ard spoacific aobining doility effects

RESULTS AND DISCUSSION

The aralysis of variance (Table 1) for

twelve characters indicated significant
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differences among the genotypes indicating
wide diversity in the material. Mean sum of
squares for crosses were also found to be
significant farall the traits. Parats also dowed
similar behaviour. The significance of variance
due to parents vs. crosses except for days to
maturity and runer of unfilled seeds per head
suggested presence of heterosis inFs for most
of the traits.

The mean sum of squares due to
crosses was partitioned into lines, testers ard
interactions. The lines were found to be
significant for all the characters except seed
fillingper cat ad ail coteant, while the testers
showed significant mean sum of squares for
days to 50% flowering, days tomaturity, plant
height, mumber of filled seeds per head, 100
seed weight, seed yield and oil yield per plant.
The interaction mean sum of squares were
fourd to ke significant for all the characters.
The variance component due to specific
carbining ability (sca) was greater inmegnitide
then that of general aobining ability (Table 1)
for all the daracters indicating predominance
of non-additive type of gene action which is in
agreement with the findings of Pathak et al.
(1985), Sheriff et al. (1986) and Radhika
etal. (2001).

The general aarbining ability effects
(Table 2) indicated that the lines 302B and PF-
400B were good corbiners for days to 50 per
cent flowering, days to maturity and plant
height and the line ARM 243B was good
aarbiner for seed yield, oil amtent, oil yield,
head diameter, rumber of filled seeds per head
and 100 seed weight. Among the male
parents, R-274 and P-356R were recorded
meximum negative gea effects for days to 50%
flowering and days to maturity and R 272-1
and R-17 showed significant positive gea effects
for seed yield and oil yield. These results were
in agresment with those of Govindaraju et al.
(1992) , Alcne et al. (1996) and Ashok et al.
(2000) .

INDIAN JOURNAL OF AGRICULTURAL RESEARCH

Radhika et al. (2001) doserved that
gea for yield was related to goa for ae or more
yield carpanents which was in conformity with
the present study. The parents, which were
good general conbiners for economic traits,
may be extensively used in hybridization
programes. The sca effects (Table 3) showed
that no single cross showed maximum sca
effects for all characters. The cross
carbinations PF-400A x R-273 for seed yield,
oil yield and rumber of filled seeds per head,
ARM 245A x 3376R for oil content, IMS-852A
x R-298 for maturity, IMS-1B4 x R-856 for
plant height, ARM 243A x R-856 for head
diameter and stem diameter and 302A x R-
856 for 100 seed weight recorded highest sca
effects in desived divectiom.

The hybrid PF-400A x P-356R
appears to be promising as it recorded
significant sca effects for several traits which
includes seed yield, oil yield, early maturity,
head diameter, number of filled seeds per
head, seed filling per cent and 100 seed
weight . These results were in conformity with
the earlier firdings of Limbore et al. (1997),
Bajaj et al. (1997), Ashck Kumar et al. (1998)
and Devinder Pal Singh et al. (1999) . In the
mejority of the crosses high sca effect was due
to low x low, high x low and low x high
carbining parents which further substantiate
the gperation of non-additive gene action for
the dharacters studied.

Besides PET-1 source, the other
sources viz., QMS PEF and QMS I sources used
in the presatt investication are equelly efficiat
in expressing their fullest potatial of yieldad
safely use these sources to broaden the genetic
base of QMS source and sunflower crop can
e safeguarded fram arty eventuality of biotic
ard abictic threats in fubure.
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