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ABSTRACT

Combining ability analysis in rice bean [Vigna umbellata (Thunb.) Ohwi & Ohashi] was

" studied in a 6 X 6 diallel cross without reciprocals in F1 and F2 generations. The variances
due to gca and sca were highly significant, indicating the importance of additive and
nonadditive gene action for all the 9 traits. The estimates of gca components were higher
in magnitude than that of sca component for all the traits except seeds/pod, indicating the
importance of additive gene action for the traits. Parent RCRT-64 was a good general
combiner for all the traits except seeds/pod. Eight hybrids were good specific combinations
for grain yield. Forimprovement of the crop yield, biparental mating followed by recurrent
selection or by selective diallel mating system to exploit additive and nonadditive gene
action is suggested.
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Ricebean [Vigna umbellata (Thunb.) Ohwi & Ohashi] is an important underutilized grain
legume with great potential in the north eastern hill region, but its improvement by breeding
has been mostly limited to the examination of varietal differences and selection from local
variability, with very few genetic investigations. The most appropriate breeding
methodology to be adopted for improvement of a crop depends primarily on the combining
ability of the parents in the hybridization programme and also the nature of gene action
involved in the expression of quantitative traits of economic importance. Information on
these aspects is very limited in rice bean [1]. Hence the present investigation has been
undertaken to get information on the combining ability of the parents and gene action for
yield and its components in rice bean.

MATERIALS AND METHODS
Six rice bean genotype, viz RBL-2, RBL-50, RBL-52, RBL-13, RBL-35 and RCRT-64, were

crossed to get 15 cross combinations. The entire material comprising of 15 F1, 15 F2 and 6
parents was grown in randomized block design with 3 replications at the research farm of
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ICAR Research Complex for NEH Region, Sikkim Centre, Tadong, Gangtok, Sikkim. Two
rows of 2 m length constituted a plot for each parent and F1 and five rows for each F2
population. The distances between rows and plants were 40 cm and 10 cm, respectively.
Observations were recorded on five random plants from each plot of parents and F1, and
10 random plants from each F2 for 9 quantitative traits (Table 1). The replication means were
analysed for combining ability following Method 2, Model 1 of Griffing [2]. Analysis of
variance was performed separately for F1 and F2 generations.

Table 1. Analysis of variance (mean squares) for combining ability for 9 characters in a
six-parent diallel cross in rice bean

Source df. Daysto Daysto Plant Branches Pods Pod Seeds  100- Grain
flow- matu- height per per length per seed yield
ering rity plant  plant pod  weight

Gea Fi 5 3149”7 34797 3226 127 14500 05 100 130"  381383"

F2 100 4160 44927 3466.1 12" 13987 14" 09" 1277 203314"

Sca F1 15 44" 72" 4634" 07" 5877 03" 18" 05" 300307

F2 100 199 234 400.8 05" 345" 05 167 06" 3496
Error Fp 100 0.5 0.9 10.6 0.1 2.2 01 - 01 0.1 194.4
F2 100 0.5 0.9 119 0.1 1.6 01 01 0.1 217.6

"P=005 "P=00L
RESULTS AND DISCUSSION

Analysis of variance for combining ability revealed highly significant gca and sca
variances in both the F1 and F2 generations for all the characters, indicating the presence of
additive as well as nonadditive gene effects in the parents and hybrids for these characters.
Shanmugasundaram and Sree Rangasamy [3] also reported highly significant gca and sca
variances for five yield component traits in black gram. However Das and Dana [1] reported
predominance of nonadditive variance in rice bean for green and dry fodder yield. The
variances due to gca were of higher maghitude than the corresponding sca variances for all
the characters except for seeds/pod, suggesting predominance of additive gene action in
respect of these traits and nonadditive gene action for seeds/pod.

The gca estimates indicated that the parent RCRT-64 was a good general combiner for
all the traits except seeds/pod. The parent RBL-50 was a good general combiner for grain
yield only. The other parents with good general combining ability estimates were RBL-35
for plant height, RBL-50 for branches/plant, RBL-13 for pods/plant and pod length, and
RBL-2 for seeds/pod.
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Thesca estimates indicated that the crosses RBL-50 x RCRT-64, RBL-13 x RBL-50, RBL-52
X RCRT- 64, RBL-35 x RCRT-64, RBL-2 x RCRT-64 and RBL-52 x RBL-13 produced superior
hybrids. The sca of 30 heterotic crosses for yield and its component traits indicated that most
of the good specific cross combinations for different characters involved either one or both
good gca parents. The crosses involving high x high gca parents indicates the possibility of
complementary epistasis acting in the direction of additive effects of the good combiners.
The crosses of high x low gca parents with positive sca effects may be due to dominant x
recessive interaction, expected to produce desirable segregates in F2. However, crosses
between low x low gca parents indicated the importance of nonadditive genetic variation
and can be exploited by heterosis breeding or multiple crosses, followed by intermating
among the desirable segregates. Similar results were reported by Shanmugasundaram and
Sree Rangasamy [3] in black gram.

The present study has identified parents RCRT-64 and RBL-50 as superior general
combiner for yield and its component traits. The importance of additive as well as
nonadditive genetic components is highlighted. Improvement in yield and its attributes
should be possible by resorting to biparental mating, followed by recurrent selection or by
selective diallel mating system.
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Table 3. Estimates of specific combining ability effects for nine characters

Cross Days to flowering Days to maturity Plant height Branches/plant
Fi P F1 F F F2 Fi F2

RBL-2 x RBL-35 -1100 -208  -3300 -589" -22267 -537 084 1.06
RBL-2 x RBL-52 1.82° 113’ 433 0.07 1.4 -181 -079°  -101
RBL-2 x RBL-13 128" 317 -155  -093 487  -817  -031"  -063
RBL-2 x RBL-50 040 -099 -067  -280 6.31 2,66 -049" 0.19
RBL-2 x RCR-64 378" 701 229" 490 -4016 -3207 -150° -145
RBL-35 x RBL-52 082 -116 -142  -214°  -1555 177 -180° -077
RBL-35 x RBL-13 -005 021 -363  -380 029" -066 -023 -023
RBL-35 x RBL-50 107 0.38 -042  -201 -7 =592 0.02 -0.01
RBL-35 x RCR-64 211 471"  -046 0.70 42157 3071 045 022
RBL-52 x RBL-13 -180" -058 -167  -051 -697  -136 0.08 021
RBL-52 x RBL-50 -101" -208 154  -0.39 7.87 10.04° 036 0.29
RBL-52XxRCR-64  -130" 5927  -051 532" -321"  -594 075 075"
RBL-13 x RBL-50 -035 -104 233 028  -1080 -699  -010 -0.07
RBL-13 x RCR-64 049 -670" -105  -935 27.79° 3597 059" 0.83"
RBL-50 x RCR-64 228" 546 216 545 2097 2738 -029  -016
SE (sii) 0.54 0.49 0.69 0.72 2.38 253 0.13 0.13
SE (si) 0.37 0.60 0.83 0.88 2.88 3.10 0.15 0.15
SE (sij-sik) 0.98 0.89 124 132 431 437 0.23 0.22
SE (sij-ski) 091 0.83 1.14 1.22 3.98 423 0.22 021

P =0.05 and P = 0.01 levels, respectively.
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in 15 crosses of rice bean (F; and F7)

Pods/plant Pod length Seeds/pod 100-seed weight Grain yield

Fi F F1 F2 Fi Fz F1 F2 Fi F2
-129  -169 058 -150° -009 -025 -001 0.14 2038 8.23
-398° -182 0.12 037 0.88" 134" 017" 034" -3312" -0.56
-431 -559 -117 0.11 183 119 -016 -004 -1524" 9.90
-224 078  -006 035" 131 145 -030° -005 771 26.77"
-1609° -932° -002 -021 116" 151" 159" 111 69.01°  -60.06
-11.08° -780 -009 -052 274 206 0.06 025 -537 14.82
0.82 454 -052 -010 0.02 051" 048 077" 2284 1627
416 -250 036 063 -016 007 -043 -061" -4387 3515
6.18 894  -018 044 -085  -070 025 027" 6576 15165
-1.07 2300 -009 -014 -071" -043 -023 -025 63934  -3657
-207 234 -014 015 -033 -050 -035 -046  -59.04" 6.02
1242 175 -015 016 -095 -079 119’ 132 5526  -14.81
-210 143 073" 069 029" 044 0.02 0.11 4351 13.82
427 6.67 104 1000 -070" -067 -099° -093  -5820 2098"
0.59 407 -009 008 -038 -036 -026 0.00 7542  -8848"
110 091 0.16 0.16 0.16 0.16 0.16 0.14 10.20 10.79
1.30 1.10 0.19 0.19 0.19 0.20 0.19 0.17 12.31 13.08
1.94 1.64 0.28 0.28 0.29 0.29 0.29 0.26 18.44 *19.51
1.79 1.53 0.26 0.26 0.27 0.28 0.26 0.24 17.10 18.06
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