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Combining ability studies in pigeonpea [Cajanus cajan (L.) Millsp.] hybrids
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ABSTRACT

Twelve cytoplasmic genetic male sterile lines were crossed with
5 restorer lines in Line x Tester design. The resultant 60 hybrids
were evaluated along with their parents and the standard checks
(JKM 189 and TJT 501) during Kharif 2010. Combining ability
analysis revealed predominance of non-additive gene effect for
all the characters indicating relevance of heterosis breeding
for improving the yield and its attributes in pigeonpea. The
lines ICPA 2086, ICPA 2089, ICPA 2052, Asha and GT 101 were
good general combiner for seed yield and crosses ICPA 2086 x
Asha, ICPA 2089 x JKE 114 and GT 33 x JKM 189 showed
higher sca effect for seed yield/plant. Besides ICPA 2079 x ASHA,
ICPA 2086 x JKE 114, ICPA 2047 x JKE 114 were the top most
heterotic hybrids for seed yield/plant. These crosses also
manifested high and significant standard heterosis for pods/
plant and 100 seed weight.
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Pigeonpea [Cajanus cajan (L.) Millasp] is the second
important pulse crop of india which has diversified uses as
food, feed, fodder and fuel. It has been recognized as a valuable
source of protein for the vegetarians in their daily diet.
Exploitation of hybrid vigour or heterosis has been
successfully attempted in a number of crops to break the yield
ceiling. Among pulses, pigeonpea has the highest out crossing
of about 20-25%, which gives the ample opportunity for
exploitation of heterosis. The development of hybrid
pigeonpea using cytoplasmic genetic male sterility is very
much required to break the yield platue of this crop .Looking
into availability of several CMS lines, identification of better
restorers for exploiting full heterosis is essential. Therefore,
this study has been aimed to evaluate the restorer lines suitable
for agro-ecological conditions of Madhya Pradesh.

The experiment materials for the present investigation
were generated using twelve Cytoplasmic genetic male sterile
(“‘A’) lines which were used as female parents (lines)for
developing hybrids using five fertility restorers (R) as male
parents (testers) following Line x Tester mating design
(Kempthorne 1957). The complete set of (60 crosses and 17
parent) were evaluated in a randomized block design with two
replications at Zonal Agriculture Research Station, Khargone
(M.P.) during Kharif 2009-10. Each hybrid and parent was
grown in a twin row plot of 4 m length, spaced 75 cm apart and

intra row spacing was 25 cm. The recommended packages of
practices were followed to raise a good crop. The observations
were recorded on individual plant for days to 50% flowering,
days to maturity, plant height (cm), primary branches/plant,
stem girth (cm), pods/plant, clusters/plant, pods/cluster, pod
length (cm), fruiting branch length (cm), 100-seed weight (g),
seed yield/plant (g) and harvest index (%). The combining
ability and heterosis were estimated as per cent increase or
decrease in the mean value of F1 hybrids over mid parent and
better parent (heterobeltiosis) for each character.

The analysis of variance for combining ability and the
estimate of variance component indicated that the mean sum
of square due to lines were significant for all the characters
(Table 1 and 2) indicating significant contributions of lines
towards gca variance components for all the character. The
mean sum of squares due to testers were also highly significant
for all the characters, except seeds/pods suggesting larger
contribution of tester towards gca variance component.

The variance estimates due to lines were highly
significant for all the characters except grain yield, pods/plant
and pod length. Variance estimates due to testers were also
significant for 100-seed weight and seed yield/plant, which
indicated greater variation among testers for those traits.

The mean sum square due to female x male interaction
were highly significant for all the characters which indicated
the importance of sca variance and consequently, the
non-additive genetic variation in the inheritance of the
characters studied. This was further substantiated by less
than unity ratio of 42 gca /&2 sca. Preponderance of non-additive
genetic variance suggested the relevance of heterosis
breeding in pigeonpea.

Nature and magnitude of combining ability effect helps
in identifying the best parent and their utilization in the
breeding programme. Based on the estimates of general
combining ability effect, the parents were classified as good
and poor combiners for thirteen traits (Table 2). Among
females, ICPA 2052 was the good general combiner for days
to 50% flowering, days to maturity, pods/plant, pods/cluster,
pod length (cm), fruiting branch length, seed yield/plant (g)
and harvest index. Hence, female ICPA 2052 may be considered
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Table 3. Three best heterotic cross combination (specific
combiner) for different characters
Character Hybrid sca effect
Days to 50 % flowering ICPA 2078 X JKM189 13.708**
ICPA 2050 X Asha 7.55%*
ICPA 2048 X TJT 501 6.50%*
Days to maturity ICPA 2086 X JKM189 9.42**
ICPA 2048 X JKE 114 7.92%*
GT 33X GT 101 7.84%*
Plant height ICPA 2098 X TJT 501 18.457**
ICPA 2050 X JKE 114 15.287**
GT 33 X JKM 189 12.096**
Primary branches ICPA 2089 X JKM 189 4.16**
ICPA 2078 X TJT 501 2.64**
ICPA 2052 X GT 101 2.68**
Stem girth ICPA 2047 X GT 101 1.76**
ICPA 2043 X JKE 114 1.916
ICPA 2043 X JKM 189 1.50%*
Pods/plant GT 33 X TJT 501 128.86**
ICPA 2042 X JKM 189 90.426**
ICPA 2079 X TJT 501 66.36**
Cluster/plant ICPA 2047 X GT 101 37.42%
ICPA 2050 X GT 101 20.59**
GT 33 X JKM 189 20.29**
Pod/cluster GT 33 X TJT 501 1.556**
ICPA 2052 X JKE 114 0.922**
ICPA 2042 X TJT 501 0.786**
Pod length ICPA 2043 X GT 101 1.00%*
ICPA 2050 X GT 101 0.810**
ICPA 2052 X Asha 0.565**
Fruiting branch length GT 33 X TJT 501 4.27%*
ICPA 2047 X JKM 189 3.637**
ICPA 2048 X JKM 189 3.083**
100 Seed weight ICPA 2048 X TJT 501 1.665**
ICPA 2079 X JKE 114 1.273**
ICPA 2086 X JKE 114 1.116**
Grain yield / plant ICPA 2086 X Asha 64.242%*
ICPA 2089 X JKE 114 40.735**
GT 33 X JKM 189 33.059**
Harvest index ICPA 2048 X Asha 5.78**
ICPA 2098 X Asha 4.769**
ICPA 2078 X JKE 114 4.328**

as the best male sterile (A) line and source of favourable gene
for enhancing seed yield in hybrid programme. In addition,
ICPA 2086 and ICPA 2089 were good general combiner for
seed yield/plant and important yield attributes.

Among testers, GT 101 revealed good general combining
ability for days to 50% flowering, days to maturity, plant height
(cm), primary branches, stem girth (cm), pods/plant, clusters/
plant, pods/cluster, pod length (cm), fruiting branch length
and 100-seed weight. The genotype Asha showed good
general combining ability for plant height, primary branches,
number of pods/plant, clusters/plant, seed yield/plant and
harvest index. JKE 114 was also good general combiner for
100-seed weight. Therefore, these fertility restorer lines can
be used in breeding program for enhancement of yield and
yield attributes.

For specific combining ability (Table 3), three cross
combinations viz., ICPA2086 x Asha, ICPA 2089 x JKE 114 and
GT 33 X JKM 189 were identified for seed yield/plant. Two
crosses viz., ICPA2079x Asha and ICPA 2086 x JKE 114 were
found best for yield contributing characters like pods/plant
and 100-seed weight. Since these crosses involved at least
one good general combiner parent, therefore, better
performance of these crosses might be due to interaction of
dominant gene contributed by one such parent.

It may be concluded that parents with good general
combining ability should be used for development for high
yielding hybrids. Beside, best cross combinations showing
high sca effects may also be exploited for development of
high yielding hybrids.
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