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COMBINING ABILITY ANALYSISIN COWPEA (VIGNA UNGUICULATA [L] WALP)
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Abstract : Combining ability was studied in a 10 x 10 diallel cross in cowpea for nine important
characters. The variance due to general combining ability and specific combining ability showed both
additive and non-additive gene action for plant height, primary branches, days to flowering, pod length,
pod weight, pods per plant, seeds per pod, 100 seed weight and yield per plant. Among ten parental
lines, Arka Garima, VU-18, Selection 2-1, Section 263, Pusa Komal and Kanakamoni were good
general combiners for most of the yield components. The hybrids VU-18 x Arka Garima and Selection
2-1 x VS 389 possessed high specific combining ability effects for yield per plant.
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INTRODUCTION

Cowpea (Vigna unguiculata [L.] Walp) is an
important crop grown in homesteads and in
rice fallows. In vegetable type cowpea, there
is only limited work done especialy in respect
of vegetable pod yield and its yield contri-
buting characters. Being a highly self pollina-
ted crop, a programme of yield improvement
should be based on selection and hybridisation
between two or more sclected parents.

The ability to accurately predict the parental
combinations that produce superior hybrids is
crucia to the success of such breeding
programme. Therefore, the present investiga-
tion was carried out with a 10 x 10 dialel
combination to provide the genetic information
on yield and yield contributing characters.

MATERIALSAND METHODS

Ten parents of bush type vegetable cowpea
viz., Pusa Komal (P1), Selection 2-1 (P2), VS
389 (P3), Kanakamoni (P4), Selection 263
(P5), VU-18 (P6), Amb-1 (P7), Arka Garima
(P8), JBT 4/221 (P9) and Pusa De Fasli (P10)
which  were origindly included in the
variability studies were selected based! on
genetic divergence. These diverse parental
lines were sdfed for one generation and
crossed in al possible combinations excluding

reciprocals in a 10 x 10 dialel to develop 45
F1 hybrids. These 45 F1 hybrids along with
10 parents were grown in a randomised block
design with two replications during March-
June 1994. The plot size was 24 X 1.8 m"
with 32 plants per plot for each genotype.
Seeds were sown a a spacing of 60 cm
between rows and 30 cm within rows. Obser-
vations on five randomly selected plants from
each plot were recorded for plant height,
primary branches per plant, days to flowering,
pod length, pod weight, pods per plant, seeds
per pod, 100 seed weight and yield per plant.

The mean values of Fl hybrids for all the
characters were analysed for combining ability
using the method suggested by Griffing
(1956).

RESULTSAND DISCUSSION

Analysis of variance for combining ability
showed that the variance due to genera
combining ability (gca) and specific combining
ability (sca) were significant for al the traits
(Table 1). The significance of gca and sca
variances indicated the role of additive as well
as non-additive gene action for the control of
these characters.  The magnitude of gca
variance was much higher than that of sca
variance for al the characters indicating the
preponderance of additive type of gene action.
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Table 1. Analysis of variance for combining ability in a 10 x 10 diallel in cowpea

|Source of Plant Primary Daysto !

df Pod Pod P<xls/ - Seeds/ i 100 seed: Yield/ ‘
| variation ; i height branches flowering: length weight plant plant weight i plant
gca __._;3 : 85.3%* l-‘4** _7.6**- 70.1** . 11.0%* : 185.2%* - 7.7 . H.-()** __64;1_2.9*.
sca 45 27.3%* . 0.65%* 2.2%% . A e 1.3%=* 59.2%% 3.4%* 2.9%% 2249.9**|
| Error 54 11 | 0.02 | 053 0.04 004 13 . 0.03 00 I 83 |
Table 2. Estimate of gca effects of 10 cowpea genotypes for yield and its components
_Parental lines Plant . Primar_y ! Days to | Pod ] Pod_ 3 ;ods/ Seeds/ = 100seed | Yield/ -
height  branches flowering  length weight i  plant pod weight plant
Pusa Komal :2.53%% [ :6.33 0.09 -1.30 -0.83 6.88%* i. | .0.12 -15 6.01**_
Selection 2-1 -0.42 0.03 -0.84 3. 0.36 -0.98 . 14 15 19 |
VS 389 -0.37 -0.60 116 18 0.28 -3.85%% | -0.51 0.34 -37 |
!Kannkumoni -2.73% 0.20 0.85 -2.3* -0.36 4.04%* -1.1 0.38 [2[7%* I
Selection 263 4.16%* 0.01 -0.70 29%= 0.48 -4.65%* 0.46 0.11 =20, %% |
VU-18 . 2.93%* -0.10 -0.55 0.22 0.51 081 i 064 0.42 10.9%*
I Amb-1 2.64* -0.08 -1.13 0.07 -0.26 -0.62 . 0.40 004 -6.8%*%
iArka Garima 146 -0.08 0.17 18 2.02 4.55%* 0.0 0.92 4].8%*
IJBT 4/221 -3.5%* 0.62 -0.28 -3.95%# : -0.82 0.57 -1.30 -0.87 -23.4%*
Pusa De Fasli | 1.47 0.33 104 -2.3* | -1.38 B.g7>* -0.13 -1.3 -37.0%*
Va (Gi) 0.09 0.001 004 0.003 0.003 010 | 0.002 0.001 0,62
| Var (Gi-Gj) 0.18 009 0006 0006 022 0004 0002 14

0.003

* Significant at?ber cent level

Thyagarajaneral. (1990) reported additive and
non-additive gene action for yield. The
variation in estimates of general combining
ability effects (Table 2) of parents can be
attributed to genetic as well as geographic
diversity in the material. Among the parents,
the good general combiners were VU-18 (P6)
and Amb-1 (P7) and Sdlection 2-1 (P2) for
days to flowering, Selection 2-1 (P2) and
Selection 263 (P5) for pod length, Arka
Garima (P8) for pod weight, Pusa Komal (P1)

“* Significant a 1 per cert level
for pods per plant, Selection 263 (P5) and V U-
18 (P6) for seeds per pod, Sdlection 2-1 (P2)
for 100 seed weight and Arka Garima (P8) for
yield per plant.

Examination of the specific combining ability
effects of 45 F1 hybrids (Table 3) showed that
the crosses with high sca effects were Pusa
Komal x Kanakamoni (plant height), Arka
Garima x JBT 4/221 (primary branches),
Amb-1 x Arka Garima (earliness), Selection
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Table 3. Estimate of sca effects of 45 F, hybrids of cowpea for yield and its component characters

Genotypes ~ Plant Primary = Daysto Pod Pod Pods/ = Seeds/ 100seed = Yield/
height branches ~ flowering  length weight plant pod weight plant
I x2 250%% 056 | 008 | -282%% | 004 | 2.79% 178  184%*  -17.57%*
|1x3 3260 002 067 | 1.67*+ 012 993 -le# 098 48.41%% -
Ix4 1361%%  -086 037 08 066 = 294%* 040 | 294+  941% |
1x5 587 025 | 087  -156 = 035 = 028  -170* 079 | 827%
1 x6 259% 069 | 059 | 024 1% 1438 029 | 010 | 3.18%
1x7 083 066  -002 018  -019  219** . 095 = -072 @ 2.16%*
1x8 C 263 L 133 082 | -388% 106  -1337% 13 140  -33.70%
1x9 L 397ex | O3 1.98% 195 025 | 1450% 082 181 79.24%+
1x10 275+ 126 245% | 26l% 021  -590%% 051 = -135 | -25.78%*
2x3 3154 | 693 016 = 148 051 854 160 | 100 = 122.37%*
2x4 335+ . 001 | 06l | -254% | _186%  725%% | 111 | -104 | -7.64%
2x5 Y 093 016 | 376% 160 | 208%* | 262%% = 098 | 30.64%
2x6 C 227+ 005 042 006 061 051 = 069 = 19 700
2x7  291% 053 076 " 2701%% | 019 | -1320%%  269%% = 225%%  -86.51%*
'2x8 C427% . 024 | 058 | 533 | 028 | 201% | 141 | 050 | 24.82%
2x9 063 0% 05  -089 03 062  -060  479% 093
l2x10 | 68 | 019 | 032 | 309% | 053 | 10.06**  201* | 068 | 27.72%
3x4 U728+ QB3 | 2.56%%  344% 042 | -333%%  36l* 010 @ -5377%
3x5 965t | 051 | 02 | 266+ | 222+ | -199 | 114 | 13 | -87.99%
3x6 a8 | 0% | 045 | 084 | 104 | 876** 086 | -1L93x* 2027+
3x7 C3spe L 081 L 167 | 2600 | 042 | 1182%% | 250%% | 144 4881
3x8 088 | 02 | Q7L | 216%* | 043 . 331% 123 . 044 | -33.88%
3Ix9 | sel** | 076 | -047 | -106 | 019 | 236* | 000 | 235 | 19.19%*
3x10 | 311 000 | 127 | 314 | 12 . -1059** 023 | 082 @ 873*
4x5 | 37ae | 082 | 045 | 069 | 055 | -360%* 1 | 183* | 10.62%
4x6 650t 019 . 023 18> | 058 | 589% 18 | 097 = 80.I8*
ax7 D ed2er | 09 | 100 | 490%* | 058 | 847+ | 062 | 040 . -23.00%
l4x8 37 0e2 | 003 042 103 897%* . 058 = 152  39.08**
14x9 T 087 | 236** | 115 = 033 = 253 242 = 069 | -O72
4x10 | 7a7** 114 . 12 | 08 . 015 = 211** 027 = 02 | -179
5x6 | a02% | 001 | 087 | 107 | 2.12% | -1284%* 336+x = 130 | -23.50%
5X7 | 698 | 067 | -1.00 | 323 037 | 397+ | -139 067  60.82%*
5x8 347%% | 079 | 067 | 422%% 125 | 215 | 036 021 | -11.99%*
|5x9 © 566+ . 008 | 171* | 279+ | 137  8.a2** 019 = 108 | 8.20%

*

/5% 10 404% 050 073 | 460%% . 035 | 663%  224%%  -145  80-53**
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Table 3 (contd.)
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Genotypes Plant Pimay = Daysto = Pod Pod Pods/ | Seeds/ | 100seed | Yield/
height branches = flowering | length weight plant pod weight plant
6x7 488 | 072 | 2.85%% 103 03 146, i -115 036 | 10.66%*
6x8 -1.46* 061 | 042 = 068 002 | 8.19% | 116 048 | 88.39%x
6x9 -1.90* 039 | 257 | 036 002 | -1053* | 039 228%% | 5117+
6x 10 283 | 015 -1.46 098 1.88%% | 659%* | 236 069 | -17.76*
7x8 0% = 054 362 | 221%% i 121 | 2.77%* | 18 186 | 48.98%+
7x9 -039 071 02 | 228 | 080 | -185 | 226¢ 135 | -42.05%*
7x 10 13.44%% . 017 046 173 | 055 585 145 039 | 392%
8x9 0% | 187 043 400 | 224% | 626% | 222 | -123 | -37.07%
8x10 -1.00 059 036 | 2.98%% | 223%% | 430%* @ 190 123 | -83.60%
9x 10 260 | -086 -076 02 = 006 391 | -018 103 | 16.46%+
Va(SjSk) = 0926 = 00147 | 0454 & 00821 0036 = 0913 00217 00010 & 704
Var(SjSk) 2001 = 00138 = 0981 = 0064 & 0066 2455 00440 0002 1522
Var (Sij Sk) 1819 | 00289 | 0892 = 063l = 0060 223 = 00427 00020 @ 1384

& éignificant at 5 per cent level

2-1 X Arka Garima, Kanakamoni x Amb-1 and
Selection 263 x Pusa De Fasli (pod length),
Sdection 263 x VU-18 and VU-18 x Pusa De
Fedi (pod weight), Pusa Komal x JBT 4/221
and Pusa Komal x VU-18 (pods per plant), VS
389 x Kanakamoni and Selection 263 x VU-18
(Seeds per pod), Sdection 2-1 x VS 389 and
VU-18 x Arka Garima (yield per plant).
Perusal of the values of sca effects reveded
that in all the crosses with higher sca effects
either one or both of the parents were good
general combiners for the characters. Reports
of Patil and Shettee (1986) supported the
present findings.

The results reveded that the parents Arka
Garima, VU-18, Amb-1, Sdection 2-1,
Sdection 263, Pusa Koma and JBT 4/221
which were good genera combiners for yield
and its component characters could be utilized
in hybridization programme and the selection
of desirable segregants from the segregating

kX Signif'icant a 1 per cent level

generation could be employed for exploiting
additive genetic variance.
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