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Abstract

The followings were the research conducted during 2004 to 2006 to evaluate the yield
potential of various mungbean accessions collected at Suranaree University of Technology (SUT)
and improve yield of mungbean by conventional breeding. (i) Correlation and path coefficient
analysis of agronomic and physiological characters related to yield and root system
evaluation of mungbean. One hundred and twenty two mungbean accessions (119 plant
introductions (PIs) and 3 commercial varieties) were evaluated. It was found that these accessions
varied significantly in all 13 agronomic and physiological characters. Forty one accessions with the
highest number of pods/plant, number of clusters/plant, number of branches/plant, number of seeds/pod,
number of seeds/plant, 100 seed weight, pod length, height, leaf area index (LAI), total dry matter
(TDM) and biomass were selected for correlation and path coefficient analysis of 15 agronomic and
physiological characters. These 41 Pls together with 10 commercial varieties, 3 breeding lines and 4
SUT developed varieties (a total of 58 accessions) were analyzed at SUT Farm using a randomized
complete block design (RCBD) with 4 replications. Seed yield was significantly positively correlated
with number of pods/plant, number of clusters/plant, TDM, number of seeds/pod, number of
seeds/plant, biomass, LAl and number of branches/plant. The number of clusters/plant, number of
seeds/pod, TDM and number of pods/plant showed high positive direct effect on seed yield. Therefore,
they should be used as selection criteria for yield improvement in mungbean, particularly in the
studied population. It was found that leaf area, shoot dry weight, root dry weight, root length per soil
volume and length of tap root differed significantly among mungbean accessions under well-watered
condition. Under drought condition, all characters of various mungbean accessions except the length of
tap root differed significantly. When these 5 characters together with shoot to root ratio were used for
correlation analysis, root dry weight was found to be positively correlated with root length per soil
volume, shoot dry weight, leaf area and the length of tap root. In contrast, shoot to root ratio was
negatively correlated with root dry weight under both water regimes. Therefore, the selection for high
root weight could be accomplished by selecting accessions with large shoots or high total dry matter in
stead of direct root selection in order to save time and cost. The accessions with high root dry weight
such as V 1414AG, V 1415AG, SUT 5, KPS 2, M 4-2, M 5-1 and M 5-5 were selected for further
study and breeding for high yield and drought tolerance. The evaluation of root system in wooden

blocks was better than the evaluation in trays for assessment of tap root penetration and root distribution.



Under well-watered condition, roots of most accessions distributed mainly at soil surface. While under
drought condition, distribution of roots was found more at soil depth than at soil surface. Tap root also
penetrated deeper than under well-watered condition. Moreover, water stress affected reproductive
growth of mungbean, causing decrease in days to flowering and days to maturity. Putative drought
tolerant accessions were selected for further study and breeding. (ii) Improvement of agronomic and
physiological characters related to yield by conventional breeding and analysis of heterosis and
yield of the first generation hybrids. Heterosis analysis of hybrids from 33 crosses between parents
differing in 10 agronomic and physiological characters showed that significant heterosis when compared
to parental mean [heterosis (F,); H,] was found in all characters except seed weight/plant and seed
number/plant. Heterosis (F,) when compared to F, mean [heterosis (F, vs F,); H; ., of all
characters was significantly different except seed number/plant. When heterosis of yield (seed
weight/plant) was evaluated on hybrids from 33 crosses, Hy, of hybrids from 9 crosses was
significantly higher than parental mean. At the end of this first phase project, F, seeds from single
seed descent method of selection were obtained from 15 crosses (180-200 lines/cross). These lines
will be further selected for improving agronomic and physiological characters and yield in the

second phase project.



