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Abstract : Combining ability and genetic variancefor nine quantitativetraitsin pigeonpea[Cajanus Cajan (L.) Millsp] were estimated through
line x tester analysis involving four male sterile lines, 23 testers and 92 F, crosses. The analysis of variance revealed there were significant
differencesamong the parentsfor al charactersand for hybrids except for number of seeds per pod. Non additive gene effects were predominant
for all characters. The parents ICPA-2092, ICPA-20108, ICPA-2047, BDN-2, ICP-12320 were good general combiner for grain yield and pods
per plant. The two crosses ICPA-2092 x ICP-12057 and ICPA-2047 x BSMR- 253A exhibited high SCA effects for grain yield per plant. The
study was carried out during 2009-10 to 2010-11 under International Central Research Institute for Semi Arid Tropics funded project at

Department of Agricultural Botany, M.K.V., Parbhani.
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INTRODUCTION

Pigeonpea[Cajanuscajan (L.) Millsp] isapredominant
pulse crop of Indian subcontinent and constitutes a very
important source of protein in the vegetarian diets. It ranks
second to chickpeain areaand production. Combining ability
studies are very useful for the breeders as it helps in the
selection of parents and hybrids which can provide the
superior inbreeds for the characters(s) under consideration.
It also furnishes the information on gene effects of genetic
variances present in material for the characters under study.
The main objective of thisinvestigation wasto identify good
general and specific combinersfor yield and yield attributing
traitsin pigeonpea.

MATERIALSAND METHODS

Four CGMS based male sterile lines were crossed with
23 testersinaline x tester mating designin Kharif 2009-2010
to generate crosses for this study. The present study

comprised of four linesi.e. ICPA-2043, ICPA-2047, ICPA-2078
and ICPA-2092 and 23 testersi.e. ICP-7192, ICP-9939, | CP-
12320, ICP-12057, ICP-1482, | CPL-20108, | CPL-20120, BSMR-
846, BSMR-736, BDN-2, BSMR-198, BSMR-571, BSMR-243,
BSMR-174, BSMR-175, BSMR-253A, BWR-153, BSMR-539,
BSMR-528, BWR-133, BWR-154, BWR-553 and BWR-123. All
the twenty seven parents (four lines and 23 testers) together
with 92 crosses and a standard check BSMR — 736 and one
promising hybrids ICPH — 2671 were evaluated during Kharif
2010-2011 at Department of Agricultural Botany. Each
genotype was grown in one row of three meters length at
75cm x 30cm spacing adopting randomized block design and
replicated twice. The recommended fertilizer dose of 25:50:00
NPK kg/hawas applied. Cultural practices like weeding and
plant protection measureswere followed asand when required.
The data were recorded on days to 50 per cent flowering,
days to maturity, plant height, number of primary branches
per plant, number of secondary branches per plant, number of
pods per plant, number of seeds per plant, 100 seed weight,
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and grain yield per plant. The combining ability analysis was
done according to Kempthorne (1957).

RESULTS AND DIscUSSION

The analysis of variance for al characters is given in
Table 1. Theanalysisof variance for all thetraits studied was
highly significant indicating the sufficient variation in the
materials studied. The analysis of variances revealed
significant differences among the parents for al traits under
consideration. It expressed the presence of significant
variability in the parents. Among the crosses significant
differences were observed for all traits except for the number
of seeds per pod. Presence of significant differences among
parents and crosses revealed to develop superior crosses
and exploitation of hybrid vigour for al characters.

Analysis of variance for combining ability due to
replication significance differences were observed for all
charactersexcept daysto maturity, number of primary branches
per plant and test weight. Analysis of variance due to lines
had significant differences for all characters. The testers
showed significant differences for characters days to 50 per
cent flowering, days to maturity, plant height, number of
primary branches per plant, number of secondary branches
per plant, number of pod per plant, test weight and yield per
plant except for number of seeds per pod. Thisindicated the
good level of genetic differences brought out by the both
linesand testers. These results support the findings of Kumar
et al. (2001), Jahagirdar (2003), Pandey (2004), Reddy et al.
(2004), Phad et al. (2007).

Theestimatesof gcaaregivenin Table 2. Theline |CPA
—2092 showed high gca effects for plant height (7.53), number
of pods per plant (30.24**) number of seeds per pod (0.10**)
and yield per plant (18.30**). The line ICPA - 2047 showed
high gca for plant height (8.51**), number of secondary
branches per plant (1.19*) and test weight (0.22*). And line
| CPA-2078 showed high gcafor daysto 50 per cent flowering
(-0.38*) and test weight (1.18**). Thetester ICPL-20108 was
identified with high gcaeffectsfor daysto 50 per cent flowering

(-1.83**), plant height (17.18**), number of primary branches
per plant (1.24**), number of secondary branches per plant
(3.78**), number of pods per plant (59.43**) and yield per
plant (30.61**). Thetester BDN-2 showed high gcafor days
to 50 per cent flowering (-5.58*), daysto maturity (-5.07**),
plant height (8.55**), number of pods per plant 47.98** and
yield per plant (24.24**). The tester ICP-12320 showed high
gcafor number of pods per plant (22.22*) and yield per plant
(17.07**). Thetester BSMR-571 showed high gcafor number
of podsper plant (50.94**) and yield per plant (14.55**). The
tester BSMR-175 showed high gca for number of secondary
branches per plant (3.20*), number of podsper plant (38.18**),
test weight (0.36*) and yield per plant (15.28**). The crosses
with high gca of parents could produce superior segregants
inF, aswell asinlatter generation. The line ICPA-2092 and
line| CPA-2047 and tester ICPL-20108, BDN-2, BSMR-175 and
ICPL-1482 recorded high per se and gca for different yield
contributing charactersstudied. Therefore, these parents may
be utilized in the hybridization programme for selecting
superior recombinants, such suggestions have been
suggested by Jahagirdar (2003), Pandey (2004) and Acharya
etal. (2009).

The crosses showing desirable scaeffectsgivenin Table
3. Thecross|CPA-2043 x BWR-133 (-4.73) and |CPA-2092 x
ICP — 1482 (-2.57) exhibited high sca for days to 50 per cent
flowering, the cross|CPA-2043 x BWR-133 (-4.73) exhibited
high sca for days to maturity.

The cross ICPA - 2043 x BWR — 154 (28.57) exhibited
high sca for plant height. The cross ICPA — 2043 x BDN -2
(2.71) exhibited high scafor number of primary branches per
plant. The cross ICPA- 2092 x ICP — 1482 (101.88) exhibited
high sca for number of pods per plant. Cross ICPA- 2047 X
ICP — 12320 (0.37) exhibited high sca effects for number of
seeds per pod. The cross ICPA—2078 x ICPL —20108 (1.73)
high sca for test weight.

The cross ICPA- 2092 x |CP 12057 (62.54) exhibited
highest sca and also ICPA - 2047 BM SR- 253 (45.59), | CPA-
2047 x BWR -154 (40.55). Combination of favorable genesfrom
the parents for the corresponding traits might have resulted

Table 1: Analysisof variancesfor combiming ability

Replicationdf =1 Linedf =3 Tester df =22 L X T df =66 Error = 118

Days to 50% flowering 6.391* 4.049** 20.304** 4.004** 1.382

Days to maturity 9.282 18.768** 35.169** 13.151** 3.1205
Plant height 454.380** 4326.565** 575.861** 313.683** 47.181
Number of primary branches/plant 1.626 6.603** 2.213** 1.717** 0.8817
Number of secondary branches/plant 236.303** 54.054** 30.598* 15.371 12.8793
Number of pod/plant 12753.492** 21632.952%* 6146.896** 3683.561** 853.845
Number of seed/plant 0.933** 0.246 0.038 0.043 0.078

Test weight 0.531 37.789** 6.714* 1.709** 0.170

Yield per plant 584.513* 7053.297** 1624.980** 1401.246** 115.921

* and ** Indicates significance of values at P=0.05 and 0.01, respectively
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Table 2: Estimates of gca effectsfor different traitsin parents

ﬁr. Parents/ Dggrségi'o Days to hl:iznt:t NFL)Jrrln nt::yOf ,:gcrgr?c?ar(;f E}:’ ;L%z Efuggde; WL%S:“ Yield per
o. Crosses flowering maturity (cm) branchesper  branches per per plant per pod © plant (g)
plant plant
Female parents
1. ICPA-2043 -0.07 -0.89%* -11.52%* 0.16 0.62 -11.24* -0.07 -0.82%* -5.47%*
2. ICPA-2047 0.13 0.04 8.51** 0.20 1.19* 0.23 -0.02 0.22** -8.97**
3. ICPA-2078 -0.38* 0.24 -4.51** -0.57** -0.66 -19.24** -0.01 1.18** -3.86*
4. ICPA-2092 0.32 0.61** 7.53** 0.20 -1.14* 30.24** 0.10** -0.59** 18.30**
Male parents
5 ICP-7139 -0.20 1.55%* -0.76 0.76* 2.07 -7.38 -0.12 0.11 -11.93**
6 1CP-9939 0.42 1.43** 0.93 -0.41 -1.97 -15.34 0.03 1.56** 6.24
7. ICP-12320 -0.20 0.05 1.09 0.49 1.99 22.22% 0.01 -1.09%* 17.07**
8 ICP-12057 -0.33 -0.07 4.89 0.45 0.24 -16.94 0.02 -0.26 4.28
9 ICP-1482 1.55%* 2.80** 4.05 0.32 -0.80 -15.24 -0.13 0.20 1.70
10. ICPL-20108 -1.83** 1.30%* 17.18** 1.24** 3.78** 59.43** -0.04 0.21 30.61**
11 ICPL-20120 1.17*%* 2.43** 14.18** -0.47 1.86 35.93** -0.03 -0.37* 253
12. BSMR-736 1.42%* 0.93* 8.14** -0.15 -2.01 -17.19 0.07 -0.82**  -17.84**
13. BDN-2 -5.58** -5.07** 8.55** 0.69 2.32 47.08** -0.01 -1.02%* 24.24%*
14. BSMR-198 -0.70 -0.20 -3.45 0.20 1.82 24 35* 0.03 0.14 15.07**
15. BSMR-571 0.92* 1.43** -8.45** -0.01 -1.59 -50.94** -0.02 0.67**  -14.55%*
16. BSMR-243 -0.33 2.30** -0.80 -0.62 -1.07 -24.36* 0.04 -0.33* -11.76**
17. BSMR-846 0.92* 0.30 -11.20** -0.28 -1.05 2.62 0.03 -0.42%* -5.01
18. BSMR-174 -0.70 1.05* -12.49** -0.01 0.24 -1.74 -0.08 1.83**  -10.68**
19. BSMR-175 142 -0.70 1.93 0.16 3.20* 38.18** -0.04 0.36* 15.28**
20. BSMR-253A 0.42 -3.57** -13.78** -0.56 -3.39** -27.78* -0.08 -1.03**  -14.68**
21 BWR-153 -1.45%* -4.07%* -2.36 -0.55 -2.30 13.93 0.04 -0.97** -6.18
22. BSMR-539 0.80 -2.95%* 9.64** -1.01** -1.85 9.27 0.07 -0.32* 5.66
23. BSMR-528 1.05* -1.20%* -10.60** -0.20 -0.03 -18.32 0.08 -1.00** 357
24, BWR-133 1.05* 0.93* -7.11%* -0.26 -1.30 -16.61 0.06 -0.10 -18.93**
25. BWR-154 0.92* 0.43 -6.28* -0.10 -1.51 -34.73** 0.11 2.01**  -21.30**
26. BSMR-853 1.05* 0.05 6.76** 0.49 124 0.47 -0.11 1.11%* -1.34%*
27. BWR-123 -1.83 0.80 -0.03 -0.14 0.11 -7.84 0.08 -0.45** 7.95*
SE + Gi (line) 0.1848 0.1797 1.0661 0.1480 0.5183 4.5694 0.0365 0.0671 1.6266
SE + Gj (tester) 0.4431 0.4310 2.5565 0.3549 1.2428 10.9570 0.0876 0.1608 3.9004
* and ** indicates significance at 5 and 1 per cent level, respectively
Table 3: Crosses showing desirable sca effects
Characters Crosses SCA effects
Days to 50% flowering ICPA-2092 x BSMR-175, ICPA-2092 x ICP-1482 (-3.45**), (-2.57**)
Days to maturity ICPA-2043 x BWR-133, ICPA-2047 x ICPL-20120 (-4.73**), (-4.67**)
Plant height ICPA-2043 x BWR-154, ICPA-2078 x BSMR-853 (28.57**), (20.35**)

No. of primary branches/plant
No. of secondary branches/plant

ICPA-2043 x BDN-2, ICPA-2078 x ICP-7139

.71%%), (L71%*)

No. of pods per plant ICPA-2092 x ICP-1482, ICPA-2043 X ICP-12320 (101.88**), (79.89**)

No. of seeds/plant ICPA-2043 x ICP-12320 (0.3**7)

Test weight ICPA-2078 x ICPL-20108, ICPA-2043 x ICP-7139 (1.73*%), (1.72*%)

Grain yield per plant ICPA-2092 x ICP-12057, ICPA-2047 x BSMR-253, ICPA-2047 x BWR-154  (62.54**), (45.59**), (40.55**)

* and ** Indicates significance of values at P=0.05 and 0.01, respectively
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in high sca effects. In the per cent study, hybrids were
identified with significant and high sca effects for different
characters. Many of these hybridswere from either one of the
parentswith high gcafor eg. |CPL-20108(30.61) and BDN-2
(24.24) or parents with low X low general combiners for eg.
BWR-154 (-21.30) and BWR-133 (-18.93). Hence, theevidence
of that the parents with high gcaor low gcawould have greater
probability to have good complimentary with other parents.
Similar results have been reported by Kumar et al. (2001),
Reddy et al. (2004), Acharyaet al. (2009), Sarode et al. (2009).
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