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ABSTRACT

Combining ability studies were carried out through a 8 x 8 hall diallef set for seed
yield and its componenis. Variance due to general and specific combining ability was
significant for all the characters. Additive pene effect was observed for all the characters
excepl seed yield per plant E-65 and TARM-18 for earliness and days to maturity, WGGo-
37 for clusters plant,BM-4 for pods in plants and pods in cluster, KDM-1 for 100 seed
weight and Kopergaon and JLM-5 for sced yield in plant were found as best combiners.
The cross, Kopergaon x E-635 showed highly significant positive SCA effects for plants
height.pods in cluster and sced yield per plant.
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Mungbean has received very little attention
of the breeders and geneticists for its improvement.
Selection of parents in any breeding programme
depends on their ability to combine weil and also
on the potentiality to throw lransgressive
segregants. The knowledge of combining ability
provides a useful criterion for selection of desirable
parents and hybrids for further exploitation in
breeding programme, By considering the
usefulness of combining ability and little work
done in mungbean, investigation was made to-
gather information on these aspects in mungbean.

MATERIALS AND METHODS

Eight diverse mungbean genotypes viz;
Kopergaon, BM-4, Phule M-2, JLM-5, KDM-1, E-
65, TARM-18 and WCG-37 were crossed in a diallel
set excluding reciprocals. An experiment involving
28 F,s and 8 parental lines was conducted in
randomised block design with three replicalions
at Post Graduate Research Farm, MPKV, Rahuri.

: Combining ability, GCA, SCA

Each parent and F1 was represented by a single
row of 3 m length spaced at 30 cm distance. A

spacing of 10 cm between plants within a row was

maintained. Observation were recorded on five
randomly selected competitive plants for nine
characters ( Table |). Data was subjected to
analysis of variance for mean performance and
combining ability analysis by adopting method-2
and model-1 of Griffing (1956).

RESULTS AND DISCUSSION

The mean sum of squares for general
combining ability (GCA) and specific combining
ability (SCA) were hightly significant for all the
characters.indicating that both additive and non-
additive types of gene effects were involved in
the inheritance of these traits (Table 1). Similiar
results were reported by Ahuja (1980) and Halkude

~ef.al. (1996). The magnitude of GCA variance was

generally higher than SCA variance indicating the
predominance of additive gene action for all the

‘Table 1. Analysis of variance for combining ability for 9 characters in mungbean

Sources DF Mean sum ol squarcs

of

varkation Days for Days (o Plant  Clusters f Pods / Pods / Secds / 100 seed Seed

50%  maturity  height plant cluster plant pod weiglht yield /

flowering plaint

GCA 7 6.49**  14.71** 57.31** 0.27** D.45**  28.81** 0.50** 1.17=" 2. 54

SCA 28 0.78%*  2.67°% ¢ 11.37%*  0.23%*  0.20** 17.07** 0.27%* N 2,83

Error 70 0.20 0.16 1.22 w11 0.03 0.56 0,10 0.04 .37

« *v = Sjopificant at 3% and 1% level, respectively,
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Table 2: Estimates of general combining ahility effects.

Parents  Days for Dayste  Mlant  Clusters/  Pods/  Pods/  Sceds/ 100 sced  Seed
50%  maturity  height plant cluster plant pod weight  yield /

+ flowering plant
Kopcrgaon  +0.55 0.01  -2.52** ° 0.00 0.08 0.27  0.33**  0.15*  0.93**
: (36.7)  (66.0)  (73.3) {5.9) (3.2)  (18.8)  (14.0)  (4.2)  (8.94)
BM-4 0.35*  0.91**  -0.08 0.13  0.25**  1.99** 008  -023** -0.05
(38.0)  (67.3)  (83.3) {5.6) (3.5)  (19.3)  (12.3) (3.0 (5.99)

Phule M-2 0.62** 0.51**  0.52 0.03 0.05 0.28 -0.03 -0.08  -0.26
(38.0)  (65.3)  (82.5) (5.3) (3.7)  (19.5)  (13.0) (3.7)-  (6.89)

JLM-3° 0.78**  0.91%*  2.56** -0.16 <0.42%%  -2.81%*  0.25**  0.38** - 0.47°
: (39.0)  (65.3) - (84.2) (4.6) (2.6)  (12.00  (13.5) (4:4)  (9.13)
KDM-1 1.05**  [.54%%  3,78% 0.13 0.16* <037 0.09% 056" 0.14
(39.0) (67.7)  (88.5) (5.5) 2.7 047 (24 (5.1 (7.45)

E-65 -1.22%¢  -1.83%*  -2,99** -0.17 0.02 075 -0.07  -0.35%* -0.64%*
(35.3)  (60.7)  (73.7) (5.2) (3.0 (15.5) (129)  (3.0)  (5.19)

TARM-18 -0.58°* -0.93** .1.83**  -0.20° 002 -0.53*  -0.12 003 -0.36
(36.3)  165.0)  (79.5) (5.0) (3.3 (167 (1L7)  (3.6)  (6.71)

WGG-37 . -0.45%* -L.16** 056  023° 0.21%*  1.91%*  -0.39** .0.40°* -0.25
(37.3) (65.3)  (83.2) (5.9) (3.8)  (22.5) (123} (2.6 (7.0

S.E. (zi) 0.13 0.12 0.33 ~0.10 0.06 0.22 0.09 {!_.EIS';' n.1%8

* ** = Sjgnificant at 5% and 155 levels respectively.

Note : The figures in the parenthesis indicate the mean performance of the parents.

characters except seed yield per plant. This is in
confirmity with the earlier findings of Thimmappa
et.al (1989) and Halkude er.al. (1996).

The estimates of GCA effects of parents are
given in Table 2. It revealed that the best general
combiners were Kopergaon {or seeds per pod, 100
seed weight and seed yield per plant, BM-4 for
pods per cluster and pods per plant, JLM-5 for
plant height, seeds per pod,100 grains weight and
seed yield per plant, KDM-| for plant height, seeds
per pod and 100 seed weight, E-65 and TARM-18
for day to 50 per cent flowering and maturity and
WGG-37 for days to 50 per cent flowering, maturity,
clusters per plant, pods per clusters and pods per
plant. The parentes showing high_ per se
performance generally proved to be good general
combiners for respective characters (table 2).
Therefore, mean performance can be used as one
of the-criteria for selection of superior general
combiners, Since GCA effects are related to

additive effect or additive X additive interaction
(Sprague,1966) and it represents the fixable genetic
variance. Similar observation were reported by
Tiwari er.al(1993) and Halkude ef af (1996). The
parents Kopergaon, JLM-$ and WGG-37 which
showed good combining ability, should be used in
hybridzation programme for developing early
maturing bold seeded high yielding varities in
mungbean,

The best general combiners and specific Fl
combinations with higher SCA effects for different
characters are given in Table 3. It is difTicult 1w
pick up a single best or a few F1 combinations
giving higher SCA effects for all the desirable

" charcters, The cross TARM-18 x WGG-37 gave

significant negative SCA effects for days to 50
percent flowering and maturity, while JLM-5 ¥
KDM-1 for and clusters per plant, Kopergaon x E-
65 was the best combination followed by BM-4 x
phule M-2 for seed yield per plant, the former cross



212 kute of al.

Table 3. Best general conihiners mnd specific combinations for 9 characters in munghean

Characlers Mest peneral pea effects Best specific ) seawclfects
combiners ' combiners
Days for 50% E-65 122 TARM-18 x WGG-37 22,10
flowering TARKISIR -0.58 Kopergaon K DM-1 “1.63
Days 10 E~65 -1.83 TARM-18 % ‘WGG-37 -3.24
maturity WGEG37 -1.16 E465 % TARM-18 -2.91
Flant heizin KDM-1 3.78 JLM-5 x IKDM<1 4 .84
JLM-5 2.56 Hopergaon « [E465 4.70
Clusters/ WGG-37 0.23 JIMS x WEG3T 0.76
plant e JLM=S x S00NS-] 0.71
- Podsiclusier nnM-2 .25 Fopergnon w [E46G3 i3s3
WGG-37 n.21 EPM-1 « TARNM-18 081
Podsiplant BM-4 1.99 KDM-1 x TARN-I8 7.06
WGG-317 L9 JLM-5 x WhHE-37 633
Sccdsipod hoperzeen D33 BM-4 x KDM-1 1.08
JLM-3 025 Thule M-2 x KDM-1 0.60
100 seed weight RDM-1 DH6 JLM-5 x TARM-IE 0.94
JLM-3 0.3% £DM-1 x WGG37 0.67
Seed yield/plant Kopergaon 093 Kopergaon x E-65 31.73
ILM-5 0.47 BM-4 x Phule M-2 2.60

also showed significant positive SCA effects for
plant height and pods per cluster. The parent
combiner for seeds per pod, 100 seed weight and
seed yield per plant; while E-65 was the good
general combiner for seeds per pod, 100 seed
weight and seed yield per plant; while E-65 was
the good general combiner for days to 50 per cent
flowering and maturity. Regarding the association
between SCA and GCA effects for seed vield,
gencrally involved for parents with high x low GCA
effects which are in cofirmity with earlier findings
of Singh and Singh (1972). and Tiwari er af (1993).

It is clear that the parents having high or
average GCA effects for late flowering produced
early flowering F1 hybrids. To produce atall F1, it
is desirable to have both the parents with high
GCA effects, while for seed yield and most of the
yield components a combination of one good
aeneral combiner and one poor general combiner
produces the best specific F1 hybrids. Top high
vield hybrids may be handled by specific breeding
procedures like diallel selective mating or
biparental matings suggested by Jansen (1970) to

release the latent genetic variability.
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