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This finding also agrees with Kenchiah et al
(1983) and Biswas at al (1983). Almosl a
similar trend was noticed for the other yield
componcnts like number of filled grains per
panicle, length of panicle and thousand grain
weight (Table 3).

In Kharif ,anilofos at 0.4 kg ha™ recorded
the highest grain yicld of 5008 kg ha"! and was
on par with piperophos at 0.75 kg ha’ 3
thiobencarb at 1.5 kg ha”, hand-weeding
twice, piperophos at 1.0 kg ha™ and butachlor
at 1.5 kg ha'l in order.

In summer crop, piperophos at 1.0 kg ha
recorded the highest grain yield with 7034 kg
ha! and was on par with other herbicides
applied and hand weeded plots as in Kharif
(Table 3). In general, the yield of summer
crop was higher than in Kharif. This may be

Madras Agric, J., 124-129 March, 1993

duc to the increased weed control efficiency
coupled with bright sunshine hours favouring
increased photosynthetic activity lcading to
efficient grain filling, |
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COMBINING ABILITY FOR YIELD AND ITS
COMPONENTS IN COWPEA

K. THIYAGARAJAN, C, NATARAJAN?,
R. RATHNASWAMY® and S. RAJASEKARAN'.

ABSTRACT

Combining ability analysis, involving four lines and three testers was made in
cowpea and studied for ten quantitative characters, The variance due to g.c.a, and s.c.a.
showed that gene action was predominantly non-additive for days to 50 per cent
flowering, days to maturity, plant height, pod length, seeds per pod, 100 grain weight and
yield per plant and primarily additive for primary branches per plant, clusters per plant
and pods per plant. The genotypes Co 4, C 87, C,152 and CoVu 4 were found to be the :
good general combiners. The crosses co3x C152, Co3xCoVu4, CodxC152, V87xC
152 and KC 199 x KC 195 were observed to have higher s.c.a effects for some of the yield

components.

Cowpea (Vigna unguiculata (L.) Walp.) is
one of the major pulse crops of our country.
Genetical studies in cowpea are far from
adequate in the literature (Kheradnam and
Niknejad, 1971; Singh and Jain, 1972; Lal et
al., (1975). To isolate high yielding genotypes,

an understanding of genetic architecture of
the crop is obligatory to the plant breeder.
Combining ability analysis is useful to assess
the ability of the parents in selfpollinated
crops and at the same time to elucidate the
nature of gene action involved. Therefore,

1,2, and 3-National Pulses Research Centre, Pudukkottai- 622 001
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the present investigation was carried out with
four lines and three testers to provide the
above genctic information.

MATERIALS AND METHODS

Three male parents (C 152, KC 195 and
CoVu 4) and four female parents (Co 3, Co 4,
V 87 and KC 199) were selected on the basis
of their past performance in field
experiments. The seven parents and their 12
Fi's obtained by crossing' each female with
each of the male parent were grown in
randomized block design with three
replications at the National Pulses Research
Centre, Pudukkottai, Tamil Nadu during the
Kharif season. Each genotype was sown in 1.5
m long two-row plots spaced 45 cm apart and
distance between plants within rows being 15
cm. Observation on five randomly selected
competitive plants from each plot was
recorded for plant height, primary branches
per plant, clusters per plant, pods per plant
pod length, seeds per pod, 100 grain weight
and .yield pér plant. Days to 50 per cent
flowering and days to maturity were recorded
on plot basis.

Mean value of the five plants of each
genotype in each replication was used for
statistical analyses following the methods
developed by Kempthorne (1957).

RESULTS AND DISCUSSION

Analysis of variance (Table 1) revealed
that the hybrids differed for most of the
characters. Significant differences were
obtained between males for many of the
characters except primary branches per
plant, pod length, seeds per pod and yield per
plant, indicating sufficient variability in the
testers selected for the study, The differences
between females were not significant for all
the characters except clusters per plant. The
line x tester interaction was significant for
days to 50 per cent [lowering, pod length,

squarcs duc to testers were ‘of larger
magnitude in comparison with those due to
lines or line x tester for days to 50 per cent
flowering, days to maturily, primary branches
per plant, clusters per plant, pods per plant,
secds per pod, 100 grain weight and yield per
plant, The results indicated the existénce of
more diversity in males for these characters,
For the characters plant height and pod
length, mean squares due to lines exceeded
those for the testers indicating that for these
characters there was more * scope of
exploitation in the female parents,

The general combining ability (g.c.a.)
variances and specific combining ability
(s.c.a.) variances were also estimated and arc
presented in Table 1. The s.c.a. variances
were more than g.c.a. variances for days to 50
per cent flowering, days to maturity, plant
height, pod length, seeds per pod, 100 grain
weight and yield per plant, whereas the g.c.a.
variances were more for primary branches
per plant, clusters per plant and pods per
plant. These estimates indicate a
preponderance of non-additive gene action
for the first set of characters and additive for
the second. Similar results have been
reported by Gupta and Ramanujam (1974)
for yield per plant and Bhatt and Singh (1980)
for pods per plant and yield per plant in
chickpea. Lal et al., (1975) and Jatasra (1979)
have reported preponderance of additive
gene action governing 100 grain weight in

cowpea.

General combining ability effects for
lines as well as testers are given in Table 2. It
can be secn that among the lines, Co 4 and V
87 were good combiners for days to 50 per
cent flowering, V 87 for days to maturity, Co
4 for plant height, pod length, seeds per pod,
100 grain weight and yield per plant. Among
the testers C 152 was a good combiner for
primary branches per plant, pods per plant,
pod length and yield per plant, KC 195 for
dausioS0ne  ntflowerin , days to maturity
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and 100. grain weight, and CoVu 4 for plant
height and 100 grain weight.

The  parents showing higher mean
performance for a parficular character were
gencrally good general combiners for that
character. Bhatt and Singh (1980) also
reported similar results in chickpea. Jatasra
(1979) in cowpea and Jatasra and Paroda
(1979) in wheat reported that there existed
positive association between g.c.a effects and
array means.

The values for specific combining ability
effects for all characters and crosses have
been presented in Table 3. There were only
two cross combinations that [lowered
significantly early. These involved Co 4 and
KC195 as one of their parents which were
good general combiners for days to 50 per
cent flowering, There was only one cross with
significant value for days to maturity. The
s.c.a. effects were not significant for the
characters plant height, clusters per plant,
pods per plant, seeds per pod and yield per
plant for all the crosses. For primary
branches per plant the cross Co 3 x C 152
showed significant s.c.a. effects, which
involved C 152 which was a good general
combiner for this character. Two crosses
exhibited significant positive s.c.a. effects for
pod length. Thesc crosses did not involve
good general combiners as their parents. For
100 grain weight two crosses namely, Co 3 x
CoVu 4 and Co 4 x C 152 have high s.c.a.
effects, and one of their perents was good
general combiner for 100 grain weight.

The s.c.a effects represent dominance
and expistatic actions and it can be related to
heterosis. The crosses Co 4 x KC 195 and KC

199 x KC 195 showed high s.c.a clfects for
days to 50 per cent [lowering, Co 4 x C 152 for
days to maturity, Co 3 x C 152 for primary
branches per plant and Co3x CoVu4 and Co
4 x C 152 for 100 grain weight. The above
crosses were having one of their parents as
good general combiners for the specific
character, Such crosses may be cxpected to
throw good segregants, only il the epistatic
effects in the cross aet in the same direction
so as to maximize the desirable plant
characteristics. The results revcal that the
genotypes Co 4, V 87, C 152, KC 195 and
CoVu 4 were good general combiners for
different component characters. The use of
the above good general combiners in
hybridization programme and selecting
desirable segregants from the segregating
generations by adopting progeny selection
technique for exploiting additive genetic
variance would lead to rapid improvement in
cowpea.
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