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IDENTIFICATION OF SUPERIOR PARENTS AND HYBRIDS
FOR IMPROVING PIGEONPEA
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ABSTRACT

A study involving three male-sterile lines and 11 diverse pollinators of pigeonpea
exhibited preponderance of additive genetic effects for plant height, number of primary
and secondary branches and pods per plant; non-additive gene effects for days to
flowering and maturity, seeds perpod and 100 seed weight; and equal importance of both
additive and non-additive gene effects for pod bearing length of the main stem and grain

_ yield perplant. PMS1, adeterminate male sterile line was a good combinerforearliness.
number of secondary branches, pod bearing length, pods per plant and grain yield.
Three top yielding hybrids, PMS 1 x AL 688, ms Prabhat (DT) x AL 101 and ms
Prabhat(DT) x AL 259 depicted highest SCA effects for seed yield and out yielded the
check Hybrid PPH 4 by a margin of 67.9. 34.9 and 17.5 per cent respectively.

INDEX WORDS : Cajanus cajan, pigeonpea, male-sterility, line x tester

analysis.

The exploitation of heterosis in pigeonpea
is in its infancy stage and todate, only
three hybrids have been released for
general cultivation. Besides. the exper-
imental hybrids produced. till now. are
based on a very limited number of avail-
able male-sterile lines and polllinators.
The identification of additional superior
combiners and F1 hybrids will certainly
augment the progress made on hybrid
breeding in this crop. The present study
was, therefore, taken up with two objec-
tives, (i) to assess general (GCA) and
specific (SCA) combining ability for dif-
ferent characters, and (ii) to determine
the efficiency of parental performance
as an indicator of the progeny perfor-
mance via line x tester analysis in

pigeonpea.
MATERIAL AND METHODS

Three genetic male-sterile lines. Ms
Prabhat (DT), PMS 1, and IMS 1, used
as females, were crossed with 11 di-
verse pollinators. The resultant 33 hy-
brids along with 14 parents were planted
in randomized complete block design
with three replications during kharif1992 |
at Punjab Agricultural University,
Ludhiana. The data recorded on five
random effective plants, for ten quanti-
tative characters, were used for statisti-
cal analysis. Fertile male sibs were used
to collect data on male-sterile lines. The
combining ability analysis was done fol-
lowing Kempthorne, 1957.




RESULTS AND DISCUSSION

hly significant difference were ob-
erved among the hybrids for all the
raits studied. The lines (females) and
ter(males) varied significantly for their
A for all the characters except the
ales for number of primary branches
nd seeds per pod, and the males for
seeds per pod. The hybrids also exhibit-
significant variation with respect to
A as judged fromline x tester interac-
n mean squares for different traits.

~ Because of small number of female
lines used in this study, the estimates of
variance components due to GCA were
mputed only for the pollinators and
ve been used here for further interpre-
tations. The variance components due
GCA and SCA have clearly indicated
ponderance of additive gene effects
r plant height, number of primary
anches and pods per plant. Similar
sults have been reported by Saxena et
.. (1981) and Patel et al.,(1987) for
ant height and pods per plant and by
eady etal.. (1981) for primary branch-
es in pigeonpea. For rest of the traits
on-additive gene effects were observed
 be more predominant except for grain
eld and pod bearing length of the main
m, where both additive and non-addi-
e gene effects were almost equally
important. Predominance of non-addi-
tive gene effects for days to maturity
Patel etal., 1987) and both additive and
on-additive gene effects for grain yield
Reddy et al., 1981) have also been
indicated in pigeonpea.

- The GCA effects of the parents (Ta-
1) revealed that among the females,
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PMS | was a good general combiner for

earliness, number of secondary branch-
es, pod bearing length, pods per plant,
100-seed weight and grain yield. Similar-
ly, ms Prabhat (DT) was observed to be
good general combiner for earliness.
plant height, number of primary branch-
es and grainyield. Another, early matur-
ing and short-statured male-sterile line
IMS |, was good combiner for early flow-
ering and dwarfness. In an earlier study.
the male sterile line ms Prabhat (DT)
was also observed to be good general
combiner for earliness and short plant
height (Omanga et al., 1992).

Among the testers. AL 688. AL 101
and AL 259 were the best general com-
biners for earliness, plant height, higher
number of branches, pods per plant and
grainyield. AL 201 was also good gener-
alcombiner for higher number of branch-
es, pods per plant, seeds per pod, and
grain yield per plant. Similarly . AL 31,
AL 600, AF 98 and ICPL 84023 were
found to be good general combiners for
earliness and dwarfness whereas AL 15
was observed to be good combiner for
short plant height only.

It was interesting to note that the
first three-highest yielding hybrids, in
the present study, were those involving
AL 688. AL 101 and AL 259 as pollina-
tors. AL 688 was also the male parent of
the firstearly maturing pigeonpea hybrid
PPH 4 released for general cultivationin
Punjab. In view of the predominance of
additive gene effects for number of
branches and pods per plant in the
present study, lines selected on the ba-
sis of their superior GCA for these com-
ponent traits should be crossed among
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elves as well as with other superi-
types. Such crosses are likely to
away superior inbred lines in the
ng generations as earlier re-
by Omanga et al., (1992). Geno-
uch as AL 688, AL 101, AL 201
259, exhibiting high GCA for
ield should also be convertedinto
erile background for use as fe-
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male parents for developing superior F1
hybrids. Efforts in this direction are go-
ing on and AL 688 and AL 201 arein the
final stages of conversion into genic
male-sterile background.

The SCA effects of hybrids for seed
yield (Table 2) revealed that 13 hybrids
recorded significantly positive and eight
hybrids significantly negative estimates.

. Specific combining ability effects and mean performance (in parentheses)
for yield (g/plant) of different crosses in pigeonpea.

ms lines/ ms Prabhat (DT) PMS 1 IMS 1
- pollinators
AL 201 -3.69 -5.20 8.89"
(62.67) (59.67) (60.67)
18.87** -29.98** 11.11
(98.00) - (47.67) (75.67)
19.20™* -0.98 -18.22**
(92.67) (71.00) (40.67)
-2.35 -6.87 9.22*
(44.67) (38.67) (41.67)
-6.13 -2.65 8.78*
(30.67) (32.67) (31.00)
13.31** 8.13" -21.44*
(75.00) (68.33) (25.67) -
-6.69 -5.20 11.89**
(46.00) (46.00) (50.00) -
-6.46 -10.98™ - 17.44™
(33.0) (27.00) (42.33)
4.87 16.69"" -21.56*"
(66.00) (76.33) (25.00)
ICPL 84023 -16.46™* 0.69 15.78**
: (22.67) (38.33) (40.33)
L688 -14.46™* 36.35"" -21.89**
: (72.67) (122.00) (50.67)

r sca of hybrids = + 3.81

gnificant at 5% and 1% levels respectively.
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The results further indicated that 13 hy-
brids with significant desirable SCA ef-
fects for seed yield involved six high x
high, two high x low and five low x low
cross combinations. In the present study,
three top yielding hybrids, PMS 1 x AL
688, ms Prabhat (DT) x AL 101 and ms
Prabhat (DT) x AL 259 also depicted
highest SCA effects for seed yield and
two of its most important components
namely, number of branches and pods
per plant. These three experimental hy-
brids have outyielded the check hybrid
PPH 4 (ms Prabhat-DT x AL 688) by a
margin of 67.9, 34.9, and 17.5 percent
respectively. The performance of such
crosses needs to be evaluated in large
scale trials to confirm their. superiority
over the standard check hybrid/cultivar
as also suggested by Giriraj etal., (1987).
The crosses IMS 1 x AL 101 and IMS 1
x AL 201 which cannot be exploited
commercially but involved high x low
combiners and recorded significant de-
sirable SCA effects for seed yield and
its important componerité, may be used
for identifying desirable transgressive
segregants. The potential of such high x
low crosses in providing useful trans-
gressive segregants has already been
reported (Singh et al/., 1993) in
pigeonpea.
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