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PARINYA KHAJUDPARN : CHARACTERS ASSOCIATED WITH YIELD
POTENTIAL AND DEVELOPMENT OF MOLECULAR MARKERS FOR
POWDERY MILDEW RESISTANCE IN MUNGBEAN.

THESIS ADVISOR : ASSOC. PROF. PIYADA TANTASAWAT, Ph.D., 121 PP.

MUNGBEAN/Vigna radiata (L.) Wilezek/ CORRELATION ANALYSIS/PATH
COEFFICIENT ANALYSIS/AGRONOMIC AND PHYSIOLOGICAL
CHARACTERS/YIELD IMPROVEMENT/GENE ACTION/HERITABILITY/
POWDERY MILDEW/Sphaerotheca phaseoli/RESISTANCE GENE/

INTER-SIMPLE SEQUENCE REPEAT/MARKER ASSISTED SELECTION

Mungbean yield potential could be increased by improving agronomic
characters, physiological characters and disease resistance levels. The objectives of this
research were to 1) determine the correlations and direct effects ofagronomic characters
and physiological characters on seed yield, 2) study the inheritance and heritability of
agronomic characters and physiological characters correlated with seed yield, 3) study
the inheritance of powdery mildew resistance, and 4) develop inter-simple sequence
repeat (ISSR) molecular markers for powdery mildew resistance. The first experiment
was carried out to evaluate fifteen agronomic characters and physiological characters in
fifty eight varieties/lines including 41 plant introductions, 10 Thai recommended
varieties, 3 promising breeding lines, and 4 SUT developed lines. All varieties/lines
were planted at Suranaree University of Technology (SUT) Farm in randomized
complete block design (RCBD) with four replications. It was found that seed yield was
significantly positively correlated with the number of pods/plant, -clusters/plant,

seeds/pod, seeds/plant, and branches/plant, total dry matter (TDM), biomass, and leaf area



index (LAI). Path coefficient analysis indicated that the number of clusters/plant,
seeds/pod, pods/plant, and TDM showed positively high direct effects on seed yield.
Therefore, these characters should be used as selection criteria for mungbean yield
improvement particularly in this population. The second experiment was conducted to
study gene action and heritability of agronomic characters and physiological characters
related to seed yield by using generation mean analysis. Twelve crosses between
parents with low and high values of seven agronomic characters and physiological
characters (TDM, the number of pods/plant, seeds weight/plant, 100 seed weight, the
number of seeds/pod, pod length and root length/2,122 cm’ of soil volume) were made,
and their F,, BC; and BC, were produced. Six populations including Py, P,, Fy, F,, BC,
and BC, were evaluated. The experiment was conducted in RCBD with three
replications. It was found that TDM, the number of pods/plant, seed weight/plant and
root length/2,122 c¢m’ of soil volume did not follow the additive-dominant model in all
crosses. All types of epistasis gene effects, moderate broad and narrow sense
heritability, and at least 1-2 major gene pairs were found to control their expression,
except seed weight/plant which showed low heritability and at least 4 major gene pairs.
In all crosses, 100 seed weight, the number of seeds/pod and pod length did not show
epistasis gene effects. One hundred seed weight and the number of seeds/pod possessed
only additive gene effects, while pod length was controlled predominantly by dominant
gene effects. Moderate broad and narrow sense heritability and at least 4 (100 seed
weight) 3 (number of seeds/pod) and 2 (pod length) major gene pairs were found to
control their expression. The third experiment was performed to study the inheritance of
powdery mildew resistance in three crosses (KPS1 x V4758, KPS1 x V2106 and KPS2 x

V2106) between resistant and susceptible varieties/lines of mungbean. Six populations



including Py, Po. Fy. F2, BC, and BC», of each cross were subjected to generation mean
analysis. The prevalence of additive over dominant gene elfects was obscrved.
Interaction of genes was not found in all three crosses. Powdery mildew resistant
reaction of all three crosses was controlled by a single dominant gene. The fourth
experiment was conducted to develop ISSR molecular markers for powdery mildew
resistance. Recombinant inbred lines (RI1.s: Fa,, population) were produced by crossing
CN72 (susceptible parent) with V4718 (resistant parent). DNA was extracted from
CN72. V4718, ten of Fr resistant plants (DNA was pooled from all 10 plants to form
resistant bulk DNA) and ten of Fz4 susceptible plants (DNA was pooled from all 10
plants to form susceptible bulk DNA) for ISSR analysis with forty six ISSR primers. It
was found that when touch down temperature from 65-50°C was used at the annealing
step, nine primers gave similar DNA banding patterns between resistant parent and
resistant bulk DNA., and between susceptible parent and susceptible bulk DNA (unique
bands: UB). When the results were confirmed by using 50°C at the annealing step. it
was found that each of the ISSR 842 and 885 primers gave a clear UB (ISSR 842 340
and ISSR 885 420. respectively). Twenty individual F,4 plants were evaluated for
preliminary estimation of the distance between both ISSR markers and the powdery
mildew resistance gene. Both ISSR 842 340 and ISSR 885 420 were detected at
approximately ten centiMorgan (cM) away from the powdery mildew resistance gene in

mungbean.
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