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Abstract

Genetic control of yield and yield components in azuki bean was studied by
planting six generations of azuki bean crosses which included P1, P2, F1, F2, BC1 and
BC2 generations. Four parents of azuki bean were crossed in all possible combinations
without reciprocals to develop off-spring generations, involving Kamuidainagon (K),
Hondawase (H), Akatsukidainagon (A) and Erimo (E). The experiments were conducted
at three different highland areas in the northern Thailand for two consecutive growing
seasons during August to December in 2005 and 2006 in a field in a randomized
complete block design with four replications. The objectives of this study were to obtain
the genetic informations on yield and yield components in azuki bean by estimating or
analyzing the following parameters: (1) number of gene control, (2) combining ability,
(3) generation mean analysis, (4) heterosis, (5) generation variance analysis,
(6) heritability and (7) genetic gains and response to selection.

By estimating the number of gene control (k), it was found that there were 0.69-
11.56, 1.84-12.75 and 20.45-28.68 pairs of gene for controlling seed yield per plant,
number of pods per plant and 100-seed weight, respectively. For combining ability

estimation, it indicated that both general (g.c.a.) and specific combining ability (s.c.a.)



were significant for seed yield per plant and most of yield components in all locations
and years. This result obtained indicated that both additive and non-additive gene effects
were important to the inheritance of these traits. In addition, statistically significant
interaction with test site involved general combining ability (g.c.a. x L) for number of
nodes per plant, number of pods per plant and 100-seed weight. Significant interaction
with test site for specific combining ability (s.c.a. x L) was also found for seed yield per
plant, number of nodes per plant and etc. From the genetic analysis using generation
means, it was found that there were significant differences of means (m) among
generations. Dominance effect (h) was found to be more significant than the additive
effect (d) in most crosses at all locations and years. The epistatic interaction (i, j and I)
also played significant roles in controlling the inheritance of these traits. Heterosis study
indicated that F1 hybrids exhibited both negative and positive heterotic effects on seed
yield per plant over their mid-parents and better-parents, which averaged over the three
test sites for two years, as 1.29 to 151.58 percent and -6.47 to 118.59 percent,
respectively. For generation variance analysis of different generations in each cross for
seed yield per plant and yield components of azuki bean when averaged from all
locations and years, it indicated that additive genetic variance (Va) was higher than
dominance genetic variance (Vp). Furthermore, environmental variances (VE) were
highly found for each trait as well. By estimation of broad-sense (h%) and narrow-sense
(h%,) heritabilities, it was also found that average h%, and h?, from crosses in all locations
and years of seed yield per plant were 0.4749 and 0.4027, respectively. For some
important yield components such as number of pods per plant, number of seeds per pod
and 100-seed weight, h?, values were 0.4548, 0.4587 and 0.4775 and h?, values were
0.3787, 0.4016 and 0.4389 for these traits, respectively. Result obtained from the genetic
gains and response to selection revealed that average genetic gains for seed yield and its
yield components were 8.5 to 43.9 percent for the first year and 13.3 to 38.4 percent in
the second year. The response to selection observed for seed yield was 17.43 gm per
plant which differed significantly from the expected selection which was 20.81 gm per
plant.

In conclusion, this study will provide useful genetical informations for controlling
of seed yield and yield components of azuki bean which will serve as a guide line for

varietal improvement program in the future.
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