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Combining Ability Analysis in Vegetable Cowpea
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ABSTRACT

Twenty one hybrids produced by diallel mating without reciprocals alongwith seven parents were
evaluated for combining ability analysis in vegetable cowpe: (Vigna unguiculata L. Walp.). Prepondarence
of additive type of gene action was observed for all the characters, The best genotype on the basis of general
combining ability (gea) effects and per se performance for pod yield and iis contributing characters was
Punjab-263 followed by Arka Garima. Similarly the best hybrid on the basis of specific combining ability
(sca) effect and per se performance for pod yicld was Punjab-263 x Arka Garima, followed by Punjab-
263 x Gujarat-1 and GC-82-7 x Arka Garima. Hence emphasis should be concentrated to isolate desired
segregants from these hybrids through pedigree method. .

INTRODUCTION

For the genetic improvement of
economic characters whch are quantitative in
nature and polygenically controlled,
comprehensive information on the mode of
inheritance is a pre-requisite. Therefore, the
present study was attempted to decipher the
genetic architecture of yield and its
components through combining ability analysis
in vegetable cowpea.

MATERIALS AND METHODS

Twenty one hybrids were produced by
mating 7 parents namely, Line Selection 102,
Punjab-263, Pusa Barsati, Gujarat-1, GC-82-7,
Arka Garima and In-103 in a diallel fashion
without reciprocals in vegetable cowpea ( Vigna
unguiculata L. Walp.). These 21 hybrids
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alongwith 7 parents were sown in a randomized
block design with three replications during kharif,
1996. Each entry was accomodated in a single
row of 3 m spaced at 60 cm between rows and
30 cm within rows. All the cultural practices were
adopted to raise a good crop. Five competitive
and random plants were evaluated for pod yield
and yield contributing characters viz., days to
S50 per cent flowering, dsys to first picking,
number of seeds per pod, pod length (cm), leaf
area cm? plant height (cm) and number of pods
per plant. Mean data were analysed for
combining ability following Griffing (1956).

RESULTS AND DISCUSSION

Mean squares due to treatments were
significant for all the characters (Table 1). Mean
squares due to general combining ability (gca)
and specific combining ability (sca) were also
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significant (Table 2). It indicated the importance
of both the additive and non-additive
components for most of the characters. Excess
of additive type of gene action was observed
for all the characters. This is in accordance with
Patel et al. (1964), Sawant (1995) and Hazra
et al. (1996).

The best genotype on the basis of gca
effects for pod yield and most of the yield
contributing characters was Punjab-263 followed
by Arka Garima. The gca effects and per se
performance were similar (significant correlation
in Table 3) for most of the characters. These
findings are in close agreement with Arvindhan
and Vijendra Das (1996).

The best hybrid on the basis of sca
effects for pod yield per plant was GC-82-7 x
Arka Garima followed by Pusa Barsati x GC-
82-7, Punjab-263 x Gujarat-1 and Punjab-263

TABLE 3
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x Arka Garima (Table 4). One parent had high
gca effect in these hybrids. Sawant (1995) g
Madhusudan et al. (1995) also reported thy
superior hybrids had alteast one parent with hig,
gca effect. The significant rank correlatiop,
between sca effects and per se performancg
indicated that the two estimates were simjjg,
(Table 3) for all the fwbrids. Hence, morg
weightage should be given to per g
performance in selection of hybridg
Interestingly, the hybrids selected on the basig:
of sca were similar to hybrids selected on the
basis of per se performance, but their ranking
was difference in both the criteria.

~ From the out going discussion, one cap
conclude that additive type of gene action was
more prevalent than non-additive type,
Secondly, hybrids Punjab-263 x Arka Garima,
Punjab-263 x Gujarat-1 and GC-82-7 x Arka
Garima had good promise for most of the

Correlation co-efficients between per se performance and gca effects of the parents, ﬁerse
performance and sca effects of hybrids in vegetable cowpea.

~
r between r between )
Characlers per se and per se and
gea of sca of
parents hybrids
\ il
a8 )
Days to 50% flowering 0.8068* 0.8211%*
Days to first picking 0.7886* 0.8391**
Number of seeds/pod 0.6998 0.8695%*
Pod 0.9811** 0.6595**
Leaf area 0.8809** 0.8394%*
Number of branches/plant 0.5750 0.8060**
Plant height 0.8510* 0.7818%*
Number of pods/plant 0.3821 0.8468**
Pod yield/plant 0.6297 0.8729**
\ I

*, ** Significant al 5 and | % levels, respectively,



19

ZA

cowp

i
F

“TABLJ

COMBINING ABILITY ANALYSIS IN VEGE

1AL ;

.

-

SAWARKAR [

€O1-U] = ‘d “TWUED BNIV « *d “L-8-0D = *d ‘I-wiD = g ‘Nesivg vsng - 'q ‘c9z-qefung = ‘g ‘zo[-uonoajes sur] = 'g

‘19A1102d$31 ‘S[IAI] 4] PUB 04C 1B JUBDIJIUBIS o4 ‘o
“onjes ueaw are s3sayjuated ur sandig

7 ™
;]
LESO1 9cLT €86 10570 06S°L €80°1 €090 €€TT L66°1 F("s-"g)gs
f
coT 11 €T6'T 9£¢01 <31 118 8S1'1 779°0 L8ET celz r(*s-"g) 3¢
€8¢ 696’1 60'L 09<'0 %) ol 6LL0 €EP0 L9 LEV'1 ¥ ('s) 15
(L9907) (£8¢) €£pci) (ron) (19°+81) (L9°02) (ren) (€81 (00°1t)
+298°ST +2$0° 11 < *x10°1 *xL8 1€ *L8°1 9% 0 «48C T 1P e a4 ¥4
(00°2L0T) (+z¢) (ooL11) (9°6) (og°L11) €rio) (€¢n (€8t) - (L'8¢€)
«xC1 0T +2169 +«8S°C1- 81°0- *xb0 SHo- 10 86°C- A ¥
(L9017) (igc) octLl) (8'9) (86°L€1) (88°61) 6€l) (o'Lt) (LLe)
«x61'TT €c¢ 66~ 0°0- 6C'8 €T0- 800 0T 4 o ‘ax’y
(L9112 (Lzr) €€'€91) (801 (zezen (TL02) (£¢c1) (0009) (g'61)
%61 EC +08°6 $8°€l— x+E1°1 %x6 S +96°1 *x99°C ¥6'1- &bt S— 'dx’q
(L9cg81)  (0s'65) wo'zzl) (rzo) (zz 1) (6Lt1) (8on (£9¢) (o°Ly)
M *x19°9] #2691 €= x| *%C< 0T *0L 1= 28T LSO vL - TNy
(00°zzt (c<) (L9r1e) (66) (F0'€00) (2912 (rvD (oLy) (€Le)
xSEEH #%x9€°01 «+P€T9 +1°0 +x98°C€ <Lo £9°0 *%69 L~ 8P 6~ ey
(00°9t2) (1'Lg) €€r07) (9°6) (e 1€1) (1€7¢0) Fr1) (L8%) (L09)
«xLTTH €91 +:5T8F xx€1°1 +%08°09- 9t [ 150 1£¢C o T4
S
7 N\
(1u3) uwyd
junyd jupyd aua) /sa1ouv.q (113) (1) pod Suyord Suiamoy S$ASSO4
pJain spod fo nz 1y Jo v i3y /Spaas fo * sy 2%0¢ M:..n.::c:n.
- pod A2GUINN; nivyg A2quuny! .\.cu.u pod “£aquuny; [v]] aa.cQ o} ;.uQ
N . J

‘eadmoa ejqejeban u) syed) Jusuodwod Jayjo pue pieik pod 10} sesso42 Buisjwoud jo SEETTER LTS

v 378v.L



20

characters studied. Hence, these hybrids should
be studied in detail for desired segregants during
subsequent generations following pedigree
method or modified pedigree like single seed
descent or single pod descent.

A high correlation between per sée
performance and gca effect was noticed for
characters viz., days to 50 per cent flowering,
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