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Abstract : Combining ability and heterosis for eight quanfitative characters were studied
through line x tester analysis involving five lines and four testers. The combining
ability analysis revealed that variances due to hybrids, lines, testers and line x tester
interaction were significant for all eight characlers studied. The ratio of additive and
dominance genelic variance (oA’ oD®) indicated that preponderance of non additive
type of gene action for all the traits except number of branches per plant. The parents
VGG 77, MI 267, Vamban 2 and KM 2 were found to be the best general combiners
for most of the characters, The crosses with high sca effects were identified for each
character. The hybrids ML 682 x Yamban 2 and VGG 77 x Vamban 1 recorded significant
standard heterosis for all the traits except number of branches per plant. Three hybrids
viz. K 851 x Vamban 1, VGG 77 x Vamban 1 and VGG 77 x KM 2 ean be exploited
in recombination breeding. Four cross combinations viz, ML 682 x Vamban 2, VGG
© 77 x Vamban 1, VGG 80 x KM 2 and ML 267 x Vamban 2 can be ufilised for
heterosis breeding.
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Ftroduction

Greengram is an important grain legume
1 India. Choice of the best parents is pre
wjuisite in any crop breeding programmes.
aluation of parents for their transmission
ntential for yield and yield components will
1ve a way for better selection. Since all available
arents with high order of performance may
ot be able to transmit their superior Lraits
s1o their progenies. Therefore, selection of
‘tsirable parents based on their combining ability
increasingly used now a days in crop improvement
;ogrammes. Among the different methods, adopted
t¢ line x tester analysis has been recommended
ir early evaluation of parents, because of ils
implicity in both experimentation and analysis
Jhillon, 1975). Such studies in greengram
¢ useful in assessing the heterotic ability of
srents and this aid in selecting parents, which
n erossing would give rise to more desirable
:gregants with increased yielding ability.

faterials and Methods

Experimental material for the study
smprised of five lines viz, K 851 (L,), VGG

77 (L,), VGG 80 (L,), ML 267 (L,) and ML
682 (L) and four testers viz. CO6 (T,), KM
2 (T,),Vamban 1 (T,) and Vamban 2 (T)).
Crosses were effected in line x tester mating
design and F's were evaluated during 2002,
at Agricultural College and Research Institute,
Madurai. The 20 F,'s were raised in randomized
block design with two replications. Each entry
was raised in three metre row with 45 x 15¢cm
spacing. For estimating heterosis, parents were
raised in adjacent plot with above mentioned
spacing. Observations were recorded in the five
randomly selected plants both in parents and
hybrids on days to 50 per cent flowering,
plant height, number of branches per plant,
number of clusters per plant, number of pods
per plant, number of seeds per pod, 100 sced
weight and single plant yield. The data were
subjected to combining ability analysis following
the method proposed by Kempthome (1957).
Heterosis was worked out over better parent
and standard parent.

Results and Discussion
The analysis of variance of combining
ability revealed significant diversity among hybrids,
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Table 1. Analysis of variance of combining ability
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for grain yield and its component traits

Mean squares

Days 10 Plant No. of No,of No.of HNo. of 100 Single
Source df 50 percemt height  branches clusters  pods per  sceds sr:_ﬂd ‘F.lﬂm

flowering perplant perplant  plant  per pod weight yield
Replication I 0.22 0.74 0.01 0.005 0.82 0.02 0,001 0.01
Hybrids 19 21.94* 149.80% 3.09* 10.68* 72.26* 2.03* 041* 14.97*
Lines 4 44.31* 77.47* 10.72* 7.01* 60.38* 1.25% 0.47%* 14.70*
Testers 3 6.95* 255.4* 2.44%* 152 290* 432*  0.49% 6.12%
Line x Tester 12 18.22* 1475* 070 14.19* 93.56* 1.71* 037* 17.27*
Error 19 0.75 045 - 003 0.02 0.63 0.006 0.003 0.01

* Significant at 5 per cent level

Table 2. General combining ability (gca) effects of parents for grain yield and its component traits

Days to  Plant No.of No,.of No.of No.of 100 seed Single
Parents 50 percent height branches clusters pods seeds weight plant

flowering  (cm)  per plant per plant per plant per pod (g) yield (g)
K 851 -0.62*  -4.16* . 1.08* -0.02 -0.31 -0.53* -0.09* -0.26%
VGG 77 -3.00 4.32% 0.84* 0.53* 3.00* 0.58* 0.35% 1.90%
VGG 80 2.88 -1.36%  -1L74*  -1.59*  -4.43* 0.02 -0.33* -1.65%
ML 267 -1.50 0.88* 0.38* 0.77# 0.92* -0.02 0.05¢ °  0.69*
ML 682 0.00 0.32 -0.56* 0.30* 0.82* -0.05* 0.03* -0.68*
SEd 0.30 0.23 0.06 0.05 0.27 0.03 0.02 0.04
Co6 -0.72 -3.07*  -0.67* -0.51* -0.77% -0.29* -0.17* -0.65*
KM 2 -0.42*  -1.80* -0.08 | 0.44* 0.40 -0.50% 0.06* -0.17*
Vamban 1 -0.03*  -2.66% 0.35*% 0.01 0.02 -0.17* -0.18% -0.32*
Vamban 2 1.17 7.54% 0.40* 0.06 0.35 0.96* 0.29% 1.13%
SEd 0.27 0.21 0.05 0.04 0.25 0.02 0.02 0.03

*Significant at 5 per cent level

lines, testers and line x tester interaction. The
estimates of dominance genetic variance (cD?)
was higher than additive genetic variance (oA?)
for all the traits except number of branches
per plant, which revealed the predominance
of non additive geme action (Table 1). This
was in accordance with the findings of Mansuria
(1991) for days to 50 per cent flowering, Jiji
Joseph and Santhoshkumar (2000) for plant
height, number of pods per plant, number of
seeds per pod, 100 seed weight. Tiwari et
al. (1993) for number of branches per plant,
Ram (1997) for number of clusters per plant
and Kute er al. (1999) for single plant yield.
To exploit dominance gene action of these traits
heterosis, breeding or hybridization followed

by selection in later generation is recommended
for the improvement of all these traits in greengram.,

The gea effects (Table 2) indicated that
among the lines, VGG 77 and MI 267 were
good general combiners for single plant yield.
The lines VGG 77 and MM 267 also served
as best combiners for other yield contributing
characters in addition 1o single plant yield.
These lines may help to produce high yielding
segregants through their contribution of additive
genes. Among the testers, Vamban 2 was found
to be the good general combiner for plant
height, number of branches per plant, number
of seeds per pod, 100 seed weight and single
plant yield. Besides this, KM 2 exhibited high
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Standard heterosis for yield and its
components indicated that among the hybrids,
ML 682 x Vamban 2 and VGG 77 x Vamban
| recorded significant standard heterosis for
all the traits except number of branches per
plant, It was followed by VGG 80 x --KM
2 and ML 267 x Vamban 2 for six traits
except days to 50 per cent flowering and number
of branches per plant. Similar results were
also reported by Jiji Joseph and Santhoshkumar
(2000) and Loganathan er al. (2001). Heterosis
for single plant yield was associated with heterosis
for plant height, number of clusters per plant,
number of pods per plant, number of seeds
per pod and 100 seed weight in all the above
four high yielding crosses. This indicated that
heterosis for single plant yield was through
heterosis for individual yield components. Similar
observations were reported by Singh and Jain
(1970) and Reddy Sekhar er al. (1994).

Hybrids involving parents with significant
gea effects and non significant sca ettects are
useful in recombination breeding. Three hybrids
viz. K 851 x Vamban 1, VGG 77 x Vamban
1 and VGG 77 x KM 2 can be exploited
in recombination breeding for improvement of
carliness, number of branches per plant and
100 seed weight respectively.

Based on sca effects and standard heterosis
four cross combinations viz. ML 682 x Vamban
2, VGG 77 x Vamban 1, VGG 80 x KM
2 and ML 267 x Vamban 2 were found to
be superior for yield and its components and
these hybrids can be utilised for heterosis breeding.

J. Anbumalarmathi, P. Rangasamy and S, Baby
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