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BEAN [VIGNA RADIATA (L)

ROWN IN DRY AND WET SEA

Six lines of mumgbec /u
reciprocal F crosses. They were planted.in dry and.latesra@iny seasons to observe for seed yield.
1,000-seed weight, number of seeds/pod and number of pods/plant. The analyses of variance
revealed that all 6 parental lines expressed diversity in both dry and rainy seasons in terms of
seed yield/unit area and 1,000-seed weight. Number of seeds/pod showed statistical different
only in the dry season while number of pods/plant was significant in the rainy season. Tests of
homogeneity among seasons indicated that error variances associated with the 2 seasons were
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heterogeneous in all characters, except 1,000-seed weight. Thus all data were analyzed
separately season by season, employing the method 1 model II as suggested by Griffi ng

The genetical analyses showed that, in dry season, both additive and non-additive gene
action were prevalent in controlling yielding ability, 1,000-seed weight and number of
seeds/pod. Non-additive gene action also played significant roles in controlling 1,000-seed
weight and number of seeds/pod. In the late rainy season, however, only additive gene
action was found to be signifi 19 d. vield, 1,000-seed weight and
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INTRODUCTION

Thailand has been the world’s largest mungbean exporter for the last 2 decades,
but not until 1978 that a mungbean hybridization program was set up in the country.
From then on, some of the basic study was conducted to supply information to the breeders
SO that breeding schemes could be et toward the breeding goals. Combining
i ¢_action controlling the traits

n plan fTU gf#i \nw ; environments such as
d

-

of number of pods/plan
has medium heritability. When used, seed size was highly herltable,
yield was moderately heritable and number of pods/plant was less heritable. Imrie et al.’
regressed 100 seed weight of F 4 on F3 and reported the heritability in 2 populations to be
31% and 51%.
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The present study is investigating combining abilities of high yielding mungbean
lines grown in dry and wet seasons. GCA, SCA as well as broad-sense heritability in yield
and yield components of the lines are reported.

MATERIALS AND METHODS

Six mungbean n g
periment. esfiseleeted fror wa} i essumpressive yield and yet
{ f a e

moderately resiste

- variation due to GCA, SCA or both
were detected. Then broad-sense heritabilities of the character were estimated following
regression of Fl’s on parents and Fz’s on Fl’s as advocated in Falconer.’

Combining ability effects were par
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RESULTS AND DISCUSSION

The analyses of variances in all recorded data revealed significant difference
in yield/plot and 1,000-seed weight in both dry and rainy seasons. While number of
seeds/pod and number of pods/plant were significant in only dry and rainy seasons,
respectively. In this study, the latter 2 characters seemed to interact with the environments.

nogeneous. Thus data from
ed and presented as

3 both seasons are shown in Table 2.
In the dry season, VC 2778 A and VC 1973 A expressed high GCA estimate of 68.1 and
45.3, respectively. Progenies derived from them should have higher yield than those
derived from the other lines. On the other hand, VC 1560 D and VC 2742-13 tended to
give low yielding progenies as they displayed negative GCA of -66.2 and -51.4. The SCA
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effect was significant in only VC 1973 A x VC 2745-77 indicating that parts of genes
controlling yielding ability in this cross were of non-additive type.

GCA estimate in the rainy season was significant in only VC 2745-77 (59.5),
while VC 1560 D showed negative GCA (-48.1). Assuming no genotype by environment
interaction in this study, VC 2745-77 tended to inherit progenies that express good yield
in dry seasons.

Number of pods/plap

(lower diagonal) expresse no
negatively significant in the cross VC

1,000-seed weight

Seed size is probably the most crucial trait for Thai farmer’s acceptance of a
cultivar. All mungbean cultivars grown in Thailand bear at least 65 g per 1,000 seeds. The
largest seeder in the dry season experiment was the cross VC 2742-26 x VC 1973 A which
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bore up to 75.1 g per 1,000 seeds (Table 6). VC 2742-13 gave the smallest 1,000 seeds of
53.0 g. The rainy season experiment revealed different results. All entries had smaller
seeds than the dry season experiment. VC 2778 A x VC 2742-26 had largest 1,000 seeds
of 62.8 g whereas VC 2745-77 was lowest at 50.3 g.

Variation due to GCA and SCA were significant in the dry season while only
GCA variance was 51gmf1cant in the sa ial. In both environments, variation

_ability values. The ¢
3 methods giving

r1 as that correlation
and non-additive gene
action. This correlation cou e 1on technique was imposed,

the regression coefficient could take the value of greater than unity. This explanation
could also apply to the negative estimation in number of pods/plant in the dry season.

Heritability in rainy season gave lower estimates of F2 on Fl regression as
compared to that of F1 on mid-parent. Reduction in non-additive gene action was the
main season for this discrepancy.
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CONCLUSION

Based on the combining abilities studied in yield and yield components (Tables 2,
5 and 7) the superior lines that should be used in mungbean breeding programs in Thailand
were VC 1973 A and VC 2778 A. Since these 2 lines were high yielders and had high GCA
in yield and yield components. Ahn e al.' summarized results from the Ninth and Tenth

a ong 25 mungbean lines and

v catlomdx

International Mungbean Nu qm(qlm

nternational Congress SABRAO,

Bangkok, Thailand, 1986, 413-421.
11. Swindell, R.E. and Poehlinan, J.M. Heterosis in the Mungbean [Vigna radiata (L.) Wilczek]. Trop. Agr.
(Trinidad), 1976, 53(1), 25-28.
12. Yohe, J.M. and Poehlinan, J.M. Regression, Correlation, and Combining Ability in Mungbeans [Vigna
radiata (L.) Wilczek].  Trop. Agr. (Trinidad), 1975, 52(4), 343-352.
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Table 1. Yield (kg/ha) or 30 F, mungbeans and their 6 parents grown in the dry season
and rainy season (in parenthesis) of 1986. Figures in the upper and lower diagonal
are from direct and reciprocal crosses, respectively.

Parents VCI560D VC2778A VCI973A VC2745-77 VC2742-13 VC2742-26 Avg.

VC1560D

VC2778A
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Table 2. Combining ability estimates of yield/plot in 30 Fl mungbeans and their 6 parents
showing GCA (diagonal) and SCA (upper diagonal) from the dry season testing
and GCA from the rainy season testing (in parenthesis).

Parents VCI560D VC2778A VCI983A V(C2745-77 VC2742-13 VC2742-26

VC1560D

VC2778A

nroba

VCI1973A

VC2745-77 24.0

VC2742-13 18.4

VC2742-26 14.3 16.9 6.1 19.1 15.0 11.6 16.2
Avg. 17.9 17.6 16.9 20.8 20.9 17.3 18.6

LSD.05 = 7.3 pods/plant LSD.01 = 9.7 pods/plant
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Table 4. Mean number of seeds/pod of 30 F1 mungbeans and their 6 parents grown in

the dry season of 1986. Figures in the upper and lower diagonal are from direct
and reciprocal crosses, respectively.

Parents VC1560D VC2778A VCI1973A VC2745-77 VC2742-13 VC2742-26 Avg.

VC1560D 11.3 11.7 11.9

VC2778A 11.8 12.1

VC1973A 12.0

VCI1973A

VC2745-77 0.251
VC2742-13 -0.033 0.036
VC2742-26 0.083 0.267 0.708 ** 0.083 -0.083 -0.265**

** significant at 1% level of probability
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Table 6. Mean 1,000-seed weight (g) of 30 F1 mungbeans and their 6 parents grown in
the dry season and rainy season (in parenthesis) of 1986. Figures in the upper
and lower diagonal are from direct and reciprocal crosses, respectively.

Parents VC1560D VC2778A VCI1973A VC2745-77 VC2742-13 VC2742-26 Ave.

VC1560D 63.5 67.2 63.4

(60.5) (55.9)

VC2778A 67.8
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Table 7. Combining ability estimates of 1,000-seed weight in 30 F, mungbeans and their
6 parents showing GCA (diagonal) and SCA (upper diagonal) from the dry
season testing and GCA from the rainy season testing (in parenthesis).

Parents VCI560D VC2778A  VCI1973A VC2745-77 VC2742-13 VC2742-26

VC1560D

VC2778A

Yield/area
Pods/plant 006 0. O3 +_0.37 0.46 + 0.14
Seeds/pod 39%1 U, 0l* A 0.31 £ 1.9
1,000-seed wt.

0.83*+ 0.18 0.98*+: 1.21

MP = nid-parent
* significant at 5% level of probability
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