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Combining ability in pigeonpea
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Abstract : Using combining ability studies line X tester analysis in pigeonpea revealed non-additive gene
action for the expression of days to first flowering, days to 50 per cent flowering, number of branches per
plant, plant height, number of pods per plant, days to maturity, number of seeds per pod and additive gene
action for seed yield. Parents MS Prabhat DT and CORG 9060 were found to be good general combiners
for days to MS Prabhat DT and CORG 9060 were found to be good general combiners for days to first
flowering, days to 50 per cent flowering and days to maturity. For number of branches per plant, plant
height, pods per plant and seed yield per plant, MS Co 5 and CORG 5 were the good combiners. The
crosses MS Co 5 x ICPL 161 and MS Co 5 x CORG 5 were the best combinations for seed yield.
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Pigeonpea (Cajanus cajan (L.) Millsp.) is an
important pulse crop in India. Knowledge on
combining ability and type of gene action involved
in inheritance of yield and its component traits are
available in literature, understanding of genetic
architecture of every material is essential for planning
a sound breeding programme. Hence the present
study was carried out with three lines and ten testers
to gather the required information.

Materials and Methods

Thirteen pigeonpea genotypes were crossed
in line x tester model using 3 females (MS Co 5, MS
T 21 and MS Prabhat DT) and 10 males (ICPL 87
CORGE 9307, CORG 9302, ICPL 161, 88001,
CORG 9060, ICPL 83024, ICPL 83027, CORG 5
and VBN-1). The resultant thirty hybrids were sown
in a randomized block design with 4 replications
with 45 x 30 cm spacing during kharif 1996. Each
cross and parent were raised in single row of 3m
long. Observations on 5 randomly selected plants in
each type in each replication were recorded for days
to first flowering, days to 50 per cent flowering,
number of branches per plant, plant height, number
of pods per plant, number of seeds per pod, days to
maturity, 100 seed weight and seed yield per plant.
Mean value of 5 plants were used for biometrical
analysis. The estimates of combining ability and
their variances were calculated as per the method
suggested by Kempthorne (1957).

Results and Discussion

The results of analysis of variance for different
characters are presented in Table 1. It revealed that
the parents and hybrids differed significantly for all
the nine characters. The parents significantly

.

interacted with the hybrids for all the characters
except plant height and number of seeds per pod.
The lines differed significantly for plant height, 100-
seed weight and yield per plant. The testers differed
significantly for days to first flowering, days to 50
per cent flowering and days to maturity. The
interactions between lines and testers were also highly
significant for all characters.

The estimates of variances for general
combining ability (GCA) and specific combining
ability (SCA) have been presented in Table 1. The
variance due to SCA was higher than the variance
due to GCA for days to first flowering, days to 50
per cent flowering, number of branches per plant,
plant height, number of pods per plant, number of
seeds per pod, days to maturity and 100-seed weight,
indicating the operation of non-additive gene action
for the characters.

Patel ef al. (1992) also reported non-additive
gene action for number of branches per plant, number
of pods per plant and number of seeds per pod. The
variance due to GCA was higher than variance due
to SCA for seed yield per plant indicating
predominance of additive gene action for the
character. This result corresponds with the findings
of Sharma ef al. (1973), Mehetre ef al. (1988) and
Ghodke et al. (1993), although presence of non-
additivity was also reported by Sidhu and Sandhu
(1981), Patel et al. (1987) and Satpute ef al. (1992).

The parents showing higher mean
performances (Table 2) generally proved to be the
good general combiners for the specific characters.
The GCA effects revealed that among the lines, MS
Co 5 was a good general combiner for number of
branches per plant, plant height, number of pods per
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sis of variance for various characters in pigeonpea.

Y

’

Table 1. Anal

= * ok ox o® ow *
B8 lni i il i ol suo
PR |R2RBRAIFES S
T N = = O =~ T O N
;§§. “'5*285”“ ——
—
7 =W O G *
L EPE S8 To Gre
2% 85838285895
o D S~ N T 00NN -~ C © O
& |5gRTe
*  * * %
RO e e s o8 e
—
55 XAV ni ©MmG S A
-t~ O O = < =~ O
Dg eggEg:va\ &
°
* » *
£ i bwgad
QS #®# 00 S —~ N O 0 NN
v o0 S OV WV 0 L
2SRRIV 27885
< S~ oc oo oo oS o
%_, * % x # *
E \O‘\.O’z\\om.—'a\\b
3 S¥IR2S828Q8I=]Y
{=} o0 o
8$$8§£§~$R~o
™ v S - - o
g - O &N N
z —
s, * -
o o0~ Y o
g RAA8=C86IIRT
¥ o0 00
T2 AR gan
- N O N 0 < I~ ——
o 6N - Lol
—
£.553285888%8¢=¢
go _3m|~$oooomoo-
Z 5
* * *
BLBc R et oe b g N
gg R8N Cian e g e YR
N O O 0 0 VN 00 O\ S m™ O
" 2
s & % o3 %
»Ngomgm-—-mgwm
§‘E — S =N —=MmF TN
°§<‘3‘3?3%:'€°"2
o — - -
=
-}
o T QLA T SN
8 % z
i
3]
g £ 2 7
Ze| J@E S =
iz SEgcz= 2 7w
= =2 ‘B %z B
sEESERE Bl S
n:x-n..::n.'::!-o:ngm

Combining ability in pigeonpea

** Significant at 1 per cent level

* Significant at 5 per cent level
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plant, number of seeds per pod, 100-seed weight and
seed yield per plant, MS Prabhat DT for days to first
flowering, days to 50 per cent flowering and days to
maturity. Among the testers, CORG 5 was a good
combiner for number of branches per plant, plant
height, number of pods per plant and seed yield per
plant, ICPL 88001 for number of seeds per pod, ICPL
83024 for 100-seed weight. CORG 9060 showed
significant negative gca effects for days to first
flowering, days to 50 per cent flowering and days to
maturity, hence this line may be used in breeding
programme aimed at short duration type.

The specific combining ability effects for all
the crosses are presented in Table 3. MS T 21 x
CORG 9060 exhibited high SCA effect for number
of branches per plant MS T 21 x ICPL 8801 registered
significant negative SCA effect for days to first
flowering and days to maturity. MS Co 5 x ICPL
161 and MS Co 5 x CORG 5 recorded high sca
effect for seed yield per plant. These hybrids also
involve good general combiners and exhibited
heterosis over better parent.

Hence the potentiality of these hybrids can be
advantageously and commercially exploited for
developing hybrids. Sexena et al., (1980) suggested
that pedigree breedmg or bulk breeding methods can
be used successfully in pigeonpea, directed towards
pureline or multiline cultivars. This will also be a
method to tap the additivity detected in the present
study.
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Developmental period and survival of Coccinella septempunctata var
divaricata predating on Lipaphis erysimi Kalt in mustard.

SEEMAKUMARI, 1.P. SINGH AND SANJIVAN KUMAR
Dept. of Entomology and Agril. Zoology, Rajendra Agric. Univ., Bihar, Pusa (Samastipur) 848 125

Abstract : The average duration of first, second, third and fourth instar larvae of C. septempunctata var
divaricata was observed to be 3.56 and 3.66, 2.60 and 2.38, 2.48 and 2.49 and 4.35 and 3.86 days during
February and March, respectively. The survival rate of larvae varied between 86.25 and 99.50 per cent in
different instars during February and March, respectively. The mean pupal period was 41.16 and 3.46 days
with survival rate of 97.14 and 90.97 per cent during February and March, respectively. The average
duration of adult longevity was higher in February than March. The survival rate of adult up to 15th day
of emergence was higher in March. The adult mortality was recorded to be more after 20, 25, 30 and 35
days of emergence. (Key words : Coccinella septempunctata var divaricata, Lipaphis erysimi Kalt, Mustard)

Mustard is an important oilseed crop grown
throughout India. As many as 38 species of insect
pests have been reported by Bakhetia (1987) causing
damage to the mustard and rapeseed crops at various
growth stages, important among them being mustard
aphid (Lipaphis erysimi Kalt.), mustard saw fly
(Athalia lugens proxima Klug.), painted bug
(Bagrada hilaris Burni.), Bihar hairy catter-pillar
(Spilosoma obliqua walker), Cabbage butterfly (Pieris
brassicae Linn.) and diamond back moth (Plutella
xvlostella Linn.). Out of these, the mustard aphid
(L. erysimi, Kalt.) has been considered as the key
pest of this cruciferous crop (Bakhetia, 1987).
Biocontrol agents like predating coccinellids play an
important role in the population regulation of mustard
aphid (Singh and Malhotra, 1979, Sinha ef al. 1982)
Coccinella septempunctata var divaricata olive is an
important predatory coccinellids preying upon L.
erysimi in mustard.

With a view to know the effectiveness of
aphids in mustard, it is imperative to know the
duration and survival rate of coccinellids under the
agro-ecosystem of North Bihar.

Materials and Methods

The experiment on the developmental period
and survival rate of C. septempunctata var divaricata
was conducted at P.G. Department of Entomology
and Agricultural Zoology, Rajendra Agricultural
University, Bihar, Pusa, during rabi 1996.

The pupae collected from field were reared in
laboratory at room temperature for adult emergence.
Freshly emerged as well as field collected adults were
released in pairs in petridishes (15 cm) and provided
with cardboard paper over its surface. The adults
were provided with adequate number of live aphid



