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ADSTRACT

Diallel analysis condueted in six genotypes of cowpea revealed that additive gene action
for the expression of days to flowering, number of leaves, leal arca index, specific leaf weight, green
fodder yield, dry matter yield and lcafistem ratio and non-additive gene action for plant height,
number of branches and erude protein content. Among the parents, UPC 9202, UPC 9103 and CO 5§
were found to be the best combiners. The crosses UPC 9202 x CO 5 and UPC 9103 x CO 5 were

found to be the best specific combiners for green fodder and dry matter yield.
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Cowpea (Vigna unguiculata (L.) Walp.) is an
important  leguminous  forage crop. An
understanding of combining ability is important
before systematic breeding action for crop
improvement is initiated. Combining ability helps
in identifying the parents which could be used for
hybridisation programme to provide superior
genotyes in the ‘segregaling generations. The
present work was, ‘therefore, undertaken to study
the general and specific combining ability eifects in
a 6 x 6 diallel cross involving cowpea genotypes.

MATERIALS AND METHODS

Six geographically diverse genotypes (CS 98,
IFC 901, UPC 9202, C 152, UPC 9103 and CO 5)
constituted the experimental malerials for the
present study. The 30 Fy hybrids (dircct and
reciprocals) and 6 parcnls were grown in a
randomised block design with three replications
during summer 1994 in the Agricultural College
and Research Institute, Killikulam, A spacing of 45
x 20 cm was adopted and the crop was grown under
irrigation. Five plants were sclected at random form

each row and observations were Tecorded for days
to flowering, plant height, number of leaves, leal
area index, specific leaf weight, number of
branches, green fodder yield, dry matter yield,
leaf;stem ratio and crude protein yield. The analysis
of variance of the data for combining ability and
estimation of various effects was done following
the method I and model 1 of dialle]l analysis
(Griffing, 1956).

RESULTS AND DISCUSSION

The analysis of variance for combining ability
revealed that variances due to general combining
ability (GCA) and the specific combining ability
(SCA) were significant for all the traits (Table I).
The traits such as days to flowering, number of
leaves, leaf area index, specific leaf weight, green
fodder yield, dry matter yield and leaf : stem ratio
showed high GCA:SCA ratio (above one),
indicating that additive gene action governs them.
For the traits, plant height, number of branches and
crude protein content, the GCA:SCA ratio was
found to be below one indicating the predominance

Table 1. Analysis of variance for combining ability for 10 traits in cowpen
' Mean squares :
Source df Dayste  Plant  Number Leafarea specihe  Humbes® - Gccen Pry Crud.!:
flowering  height  of leaves  index el ot fddor  mater stemratio PO
weight  branches  yield yield content
GCA 5 0.003**  47,795%* 153,790%* 1345 0.757**  7.058** 6044250**249.552%* 0.565%** 6.130*"
SCA 15 1.590%%  133.731%* 72656*% (628%* (0210 13.306** 3503.194** 74201*= 0.122** [8.656**
RCA 15 4.337*%  2.541*%  2654%* 0033 0.001 1 477%* 238.387** 0.484** 0.008** 0.097**
Error 70 (.148 0.043 0,392 0.001  0.001 0.465 2.815 0,037  0.00] 0,040
GCAJSCA 5.63:1 036:1 2.02:1 2040 3.60:1 0.,53:1 198:1 336:1 4631 033

** . Significant at 1 per cent level
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Table2, Estimates of general combining ability effects of parcnts for 10 traits in cowpea

Specific  Number  Green Dry Crude
‘Days to Pl.an! Number LA:.afm'ca teaf of fodder it Leal 3 etein
Mlowering  height  ofleaves  index weight  branches  yield yield stem ratio seaient
CsS98 -0.65*"  -0.96*  A65** D45 022** 0326 -23.65** -2.79**  (.10* -2.4]1%4
IFC 90l -0.01 B B AN [ 0.23* 023 -9.13**  -3.04% D27 0.01
UPC9202 <0207 L.75* 4101 0.24* 0.05%*  -049** 0.30 1.98=*  -0.18**  -0.90*
Cli2 -0.65*  -0.78**  -1.69** 0.05* 023 089*  -128**  -L1E** -0.05* (.74
UPC9103  -0.18 ~1LBB*  -L6T*  049% 0.35%* 106" -2.27* <336 0.07%° 1.39%*
Cos 1.65** 3.18%* S5.04%  .0,17*= A0 18%¥* DB 46.02%*  B36**  0.34% l.1G**
SE (gi) 0.10 0.05 0.16 0.01 0.01 0.15 .44 0.05 0.01 0.03

* : Significant at 5 per cent level; ** ; Significant at 1 per cent level

of non-additive gene action (Table 1). These results  number of branches, leafistem ratio and crude
are in agreement with those published earlier for  protein contenl. Among the parents, CO 35, UPC
days to flowering (Sawant, 1994), green fodder 9103 and UPC 9202 appeared to be good
yield and dry matter yicld (Vijay Pal, 1989), plant  combiners on the basis of significanl gca cffects for
height (Sanghi and Kandalkar, 1991), number of  fodder yield and its componenis. In order 1o
branches (Thiyagarajan er al, 1990) and crude  synthesize a dynamic population with mosi of the
protein content (Gupta, 1982). favourable genes it will be pertinent to make use of
. . : the above parents in a multiple corssing

In addition to information on gene effects, programme. The crosses UPC 9103 x CO 5
combining ablilf'}' _anaiys;s also hﬁ!.pﬁ in 1de‘nufymg (number of leaves and leaf: stem ratio), UPC 9202
the better combining parents and in selecting best ) ¢ (green fodder and dry matter yields), IFC

specific cross combinations. 'I:he gea effects f?r 901 x C 152 (number of branches and crude protein
parents and sca effects of hybrids are presented in content), CS 98 x C 152 (plant height), IFC 901 x
Tables 2 and 3. UPC 9202 had positive geaeffects  p~ gy03 (days to flowering and crude protein

for plant height, leaf arca index, green fodder yield 01 and CS 98" x UPC 9103 (leaf arca index)
and dry matter yield. CO 5 was having higher gea '

effects for all the characters except leaf arca index
and specific leaf weight. UPC 9103 had positive The high sca effects represent dominance and
gea effects for leaf area index, specific leaf weight,  epistatic components of variation which are nor

of the present study showed the highest sca effects.

Tahle3. Estimates of specific combining ain!li:y effeets of dircct crosses for 10 {raits in cowpea

Days o Plant Mumber  Leaf arca Specific - Namber Green Dry Leaf: Er"'}_c
Cross . ; . leal af fodder matter . protein
flowering  height  of leaves index weight  branches yield vield stemratio
PrxPa (1§ I -7.58% 1.80** 036" -D.26% 340 G.02%* 3 547 0,132 024"
PixP1 ) 529 4. BB 0.56%  D.44*= 011 0.74 4.B4% 125 020 0.50%*
PizPa -0.24 j4.50%+  -273%* D39 D25% 2377 df, 32 179 014 -0.27="
PrxPs -0.21 0.89=* 4,35%* [21% 035+ 266% 2538%% LR -N.15== 0,13
PixPg 076 7.82* 257t D29+ 05 202 - 1190 -4.36** 0.2 {11
PaxPa .49 1.08** 3.33% (47 026** 003 - -T.84*  LIG** 0.0 -1.409%
Pzx Py -0.Bg** 243 1.00* 0267 0177 329 1134 359 -[.d4d*= 62
Pax Ps 1.3]1%* 6.93* .19 -0.06%* B.76** 1.61"* 2325* ]34 0.15* 0.0
Pax P 0,79* 240 -2.33* ()47 -0.18%* (.07 -21.39%% 7 E5e 003 0,490+
Paz Py -0.02 G.A4%* -0.67 .4n=* Q.05 045 -B.56%*  5.08** 0.16* 063+
PinPs 0.34 3,54 516" 030" -0.02 1.57%" 2.06* STAR%Y  L(140es <1147
PizPe 0,814+ 5730 -272%= 100 005 1.00* 56.93* 1021 002 23740
Pax Ps -0.21 -6.20% Jo4%r 240w 0.00== -0.35 -5.10%% -] ERet 0,13+ 0RO
Pax Ps 1.26% -0.08 2.01** 065 .10 .19 R.8B6% 2,63 nm =) 8-
Psx Pe ~1.71*e 111 9.86**  0.2]* (3.2G%* 1.51% ags)=e B2 (. 45=s 2
8.E(5i)) 0.23 0.12 0.38 004 n.o2 0.41 .00, -wiku« ool nay o
* - Significant al § per cent level: ** : Significant at 1 per cent level ,-#T?I" :‘ T R:"’:.T"". '-.'@ﬂ_h
By - « 3+ FOOOL P :UPC9202; Ps:C152: Ps:UPC9103; P4:COS 'I.::r_'_f::ﬁ'*‘_' U I *"53‘,&, "1];,:
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fixable in nature. The crosses showing high sea
effects are expected to throw desirable segregants
in subscquent generations. So they may be used in a
breeding programme (Natarajan ef al,, 1989). The
crosses UPC 9202 x CO 5 and UPC 9103 x CO 5
were found to be the best specific combiners for
green fodder and dry matter yiclds. In the present
study, the cross UPC 9103 x CO 5 recorded higher
sca cffects for six traits out of the ten studied viz,,
number of leaves, specific leaf weight, green fodder
vield, dry matier yicld, leafistem ratio and crude
protein content. The estimation of genetic variation
influences breeding methodologies, From this study
it is inferred that for the improvement of traits
governed by additive gene action, the simple
progeny selection in the pedigree method of
breeding may be adopted for the exploitation of
additive genes. On the other hand, for characters,
where predominance of non-additive genetic
component has been found, breeding methods like
modified recurrent selection or repeated crossing in
segregating generations may prove useful in
pooling up the desirable genes in one genotype by
simultancousuly exploiting non-additive vanance.

Madras Agnc. J., 83(11): 701-705 November 1996

REFERENCES -

GRIFFING.B., (1956), Concept of gencral and  specific
combining ability in relation to diallel crossing systems.
Aust. J.Biol.Sel., % 463-493.

GUPTAKCR.(1987). Genetic  studies on some agn:-nnm:: nnd
quality characters in pea (Pisum sativamL.). Thesis Abst,
Haryana Agric.Univ.3 : 67-68.

NATARAJAN,C., THIYAGARAJANK, and AYYAM
PERUMAL,A., (1989) Combining ability in mungbean.
Indian J.Pulses Res,, 2 15-19,

SANGHIA K. and KANDATKAR,V.5.(1991). Gene effects and
heterosis in forage cowpea (Vigna unguiculara (L.) Walp,)
In: Golden Jubliee Symposium on Genetic Research and
education, Current Trends and the Next Fifty Years.
Abst. Vol. IL Indian Society of Genetics and Plant
Breeding. IARI, New Delhi, 500 pp.

SAWANT,D.S,, (1994). Gene control for yiled and its attributes
in cowpea, Ann.agri.Res., 15: 140-143,

THIYAGARAJAN K., NATARAJANC, and RATHNA
SAMY.RE., (1990), Combining ability and inhenitance
studies in cowpea (Vigna unguiowlata (L) Walp.). Indlan
JL.agric. Scl., 46; 23-29,

VIIAY PALM.(1989), Genctic analysis of some quantilative
characters in cowpea (Vigna wnpuiculata (L) Walp.).
Thesis Abst., Haryana Agric. Univ., 18:; 50.

(Received : July 1995 Revised : September 1995)

STABILITY OF GRAINYIELD IN PEARL MILLET
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ABSTRACT

Five male steriles, 3 inbreds, 30-3 - way cross, 120 double cross and 6 varietal cross
hybrds of pear] millet were evaluated under three environments with two replications. Highly
significant genotype X environmenl interaclions were recorded, the hybrids being more stable than
parents, Eleven single cross, 23 three-way cross, 93 double cross and 5 varietal eross hybrids were

with average stable perlormance,

"KEY WORDS :

Pearl millet (Pennisetum glaucum (L.) R.Br.) is
one of the important cereal crops in India. Several
hybrids have been successfully released and found
superior with respect to stability and productivity.
Advancement in diversification of parents and their
hybrids in pearlmillet is a contineous process and in
hetcrosis breeding, information on stability of
newly developed parents and behaviour of hybrids
under different environmenlts is quite important.
The present study provides information on the

Stability, Pearimillet, G X E interaction

lines of pearl millet and their hybrids, and its utility
in breeding programme.

MATERIALS AND METHODS

Five male sterile lines (MS 732A; B86lA,
ICMA 1, 862A, and 302A) were mated with three
inbred lines (Pt 811/9, Pt 1650 and Pt 2086) in line
X tester design and 15 single cross hybrids were
obtained. For the production of three - way cross

‘hybrids, 15 FI's were used as female parents and 3



