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Line x Tester Analysis of Combining Ability for Seed
Yield in Greengram*

K.V. KRISHNA RAD' and T, NAGUR*®

Aline x tester analysis of combining ability for seed yield in greengram (Phaseolus
aureus Roxb.) revealed preponderance of non-additive gene action, High specific combi-
ing ability effects were observed in the combinations involving the parents 12-6-7 x Jala-
gaon 781 and Jawahar 45 x R, 288-B, The combinations Jawahar 45 x T. 44, Jawahar
45 x Krishna. 11, Jawahar 45 x GG. 525, 12-6-7 x R, 288-8 exhibited additive gene action.
Con:idering the overall performance of the parents involved in the present investigation.

two parents Jawahar 45 and R, 2B8-8 are suggested lor utilisation in further programmes

for enhancing the yield in greangram.

Improvement of yield in greengram
has been achieved so far by adoption of
pure-line selection only. Very limited
hybridisation work has been done and
information on the nature and extent of
combining ability and gene action opsra-
ting for the expression of yield is
meagre. With a view to bringout such
information a line x tester crossing
programme was undertaken with thirteen
varieties. The information will help the
breeders in formulating the breeding
programmes. The results of the study
are presented in this paper.

MATERIAL AND METHODS

Four varieties viz., T. 1, T .2, Jawa-
har 45 and 12-6-7 were used as lines
(females) and another nine varieties viz ,
B.1,T.44, T.51, Jalagaon 781, G.G. 5 '5,
Pusa Baisakhi mung, Krishna. 11 and
P.S. 16 were used as testers (males).
Each of the four females were crossed

with all the nine males and 36 cross
combinations were produced. The 36
crosses and 13 parents were sown at
the commercial farm during December,
1975 in a randomised replicated design,
A single row of ten plants with a plot
size of 2.70 sq. meters was maintained
for each entry in each replication. Obse-
rvations were recorded on the central
six plants in each replication. The data
are presented as mean of six plants ie.,
on single plant basis in eacn replication.
In the analysis of combining ability, the
method outlined by Kempthorne (1957)
for covariance of half-sibs and full-sibs
was used for obtaining estimates of
general and specific combining ability
effects and variances.

RESULTS AND DISCUSSION

The analysis of variance for yield
is given in Table I,
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TABLE |.  Analysis of variance for parents and
hybrids in a line % tester experiment
for seed yield

Souren

d.1 Mean sum of

squares

Replications b 0.125

Treatments 48 70,207
Famales 3 12.530%*
Males ] 7.67a%#%
Hyhrids 35 56.290%,
Males Vs, Females 1 11.230%%
Parents V5. Hybrids 1 1291.740%%

Error 96 0.628

** Significant at 1 per cent level

Significant differences were obser-
ved in respect of all the sources viz.

females, males, hybrids, females versus.

males and parents versus hybrids.-From
the mean sum of squares it:is evident
that the females have greater genetic
diversity than the male parents and the
presence of highly significant variance
due to parents versus hybrids suggested
manifestation of heterosis.

Analysis of variance for combining
ability and the components of genetic
variation due to general and specific
combining abilities are presented in
Table Il.

From the Table it is seen -that the
variance due to specific combining abi-
lity ( o* S.c.a.) was proportionately high
when compared to the variance due to
general combining ability (&* G.c a) in-
dicating the preponderance of non-allelic
interaction in the expression of seed
yield, The importance of non-additive
component of variance over additive

component for yield in greengram has
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TABLE Il.  Analysis ofvariance for combining
-ability and the components of ganetic
variation for seed yiald

Source df. . - Ma_'aﬁ:su-nj_'ull
squsigs
Replications 2 0.13
Hybrids 35 . 56,23
Females 3 130.05%
Males 8 1:2.!_:15*‘
Females x Males 24 61,4550
Error 70 . 058
TG e 053
B*S. g 8 o 21.24

5 G, c.af FS.toa 10C/38.26

¥ Significant al 1 per cent level

also'been reported by Singh and Sinah
(1974).

TABLE |11, General combining ability eifests
estimated {or lamale and male parents
for seed yviald

Source G. c.a elfects
Females
T —1.11%%
T.2 —2.,29%
Jawahar 45 2,77
12-6-7 0.G4"*
S E. {gi) for females = 0.127
Ma'es *
‘B. 1 —.85%
T 44 0.76*+
~ Jalagaon 781 ~0.03
GG. 525 0.G3%*
Pusa Baisakhi mung —0.33%
Knshna. 11 0.54%
R.288-8 “1.75%
P.S5. 16 - 1,73%%
S.E. {_gi‘,l for males = 0139

+* Significant at 1 per cent level
* Significant a1 § per cent level
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I'i'he general combining  ability
effects of female and male parents are
“presented in Table IlI,

From the data it becomes evident.
that Jawahar 45 among females and R.
288-8 among males are the best general
combiners. Hence, these parents appear
to hold great promise for breeding work.

LINE x TESTER ANALYSIS IN GREENGRAM

The specific combining ability
effects in respect of 3R combinations
are given in Table V.

It would be seen that combination
12-6-7 x Jalagaon 781 showed the
highest S.c a effect closely followed by
Jawahar 45 x R. 288-8..

TABLE IV. Specific combining ability effects estimated for 36 combinations in a line x tester
experiment for seed yieid

Testers
Lines©  B.1 T, 44 T.51  Jalegeson GG  Pusa Baisa- Krishna R. 288-8 P.S5.16
781 525 khi mung 1
T.1 5.04%* —2.16% —3.64%% —2,67% -5 73%F —1,24%* 1.95*% —4.79 1.76%*
T.2 —=0.21 —2,88%% —0.89%F _—1,G2% 0.64%% 2.80%* 0.6 —0.18  2.80%*
Jawshar ‘
. 45 —2,57** 0.00 7.18% —4,45%% —4.58% —0,68 —3,73%* B.G6* 0,07

12-6-7 —2.27** 5.03** 2. G6%F 8.75%* —1.82% —0.8g9* 2.34%% 3, T1%% 4,745+

5.E. (sij) for seed yield per plant 0.440
** Significant at 1 per cent level

* Significent.at 5 per cent level

Values of heterobeltiotic pereentages lor 36 combinations in a line x tester

TABLE V.
experiment for seed yield
Testers
Lines B, 1 T. 44 T. 51 Jalagaon GG Pusa Baisa. Krishna R.288-8 P.5.16
781 526 khi mung 11

T.1 75.3 60.1 62.5 181 122.7 57.1 88.5 25.2 49.1
T. 2 11.0 34.6 60.56 179 51.5 95.6 44.4 66.8 48.6
Jawahar )
45 3g.0 Mowry 140.7 28.7 33.2 64.8 £1.9 179.6 57.4
12467 197 504 1138 1644 568 841 113.8 59.5  -3.8

ol H
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Heterobeltiotic values (the percen-
tage of increase over better parent) are
presented in Table V,

From & persual of the Table, it is
evident that combinations 12-6-7 % T.44
and Jawahar 45 x 288-8 have recorded
the highest heterobeltiotic values.

From the above results, the follow-
ing broad indications regarding the gene
action involved for the expression of
seed yield emerge.

Additive x additive gene action is
observed in certain specific combina-
tions like Jawahar 45 x R. 2888 and
12-6-7 x T.44. The parents involved in
these combinations are good general
combiners. These also exhibited high
S.c.a as well as high heterobeltiotic
values. As suggested by Rojas and
Sprague (1952) advantage can be taken
to fix the high yield character in the ad-
vanced generations of the§e crosses.

Non-additive interaction appears to
be operating in respect of the combina-
tions 12-6-7 x Jalagaon 781 and Jawa-
har 45 x T.51. These exhibited high
heterobeltiotic values. It is further ob-
served in both the crossess, one of the
parents was a good combiner, while the
other ohe was a poor combiner and yet
high S.c.a was exhibited in combination.
These combinations hold promise for
production of hybrid seed.
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The expression of heterobeltiosis.
exclusively for the operation of additive
gene action was observed in the combi--
nation Jawahar 45 x T.44. Both the
parents, though were having high G.c.a-
effects did not show any S.c.a atall. ‘It
is possible to exploit this combination
for isolation of high yielding segregants.
Similar additive gene action was exhi-
bited by four other combinations, viz.,
Jawahar 45 x Krishna. 11, Jawahar 45x
GC. 525, 12-6-7 x GG, 525 and 12-6 7%
R 288-8. In these combinations ‘also
the parents were associated withhigh or
medium G c.a but in combination exhibi-
ted poor S.c.a. Thus, these combinations
be used for getting high yielding proge-
nies by proper breeding programme.
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