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ABSTRACT

The followings are the research conducted during 2002 to 2006 to assess the genetic
diversity and relatedness of soybean, mungbean, blackgram, yardlong bean and dwarf yardlong
bean. (i) SSR analysis of soybean genetic diversity in Thailand. Simple sequence repeat (SSR)
analysis was used to determine the genetic diversity and relatedness among 25 soybean (Glycine
max (L.) Merrill) genotypes in Thailand. Pairwise coefficients of genetic similarity between all
genotypes ranged from 0.73 to 1.00 with an average of 0.88, suggesting quite narrow genetic base
of soybean in Thailand that might limit continued breeding success. Eleven of twelve SSR markers
successfully distinguished 23 of the 25 soybean genotypes with the exception of a pair of closely
related breeding lines from the same cross. In addition, ‘only five most polymorphic SSR markers
were able to clearly identify all 15 commercial varieties and are very useful for DNA
fingerprinting. The genetic relationships among genotypes generally agreed with known pedigrees.
These results suggest that SSR marker is efficient for measuring genetic diversity and relatedness
as well as identifying varieties of soybean in Thailand. (ii) Variety identiﬁcaﬁon and genetic
relationships of mungbean and blackgram in Thailand based on morphological characters
and ISSR analysis. Genetic diversity and relatedness were measured in 17 mungbean (Vigna
radiata (L.) Wilczek) and 5 blackgram (Vigna mungo (L.) Hepper) genotypes by means of inter-
simple sequence repeat (ISSR) analysis and m'orphological characters. Most morpho-agrononﬁc
characters varied “significantly among the 22 genotypes. In total, 341 ISSR fragments were
amplified for the two Vigna species by ISSR analysis using 18 ISSR primers. Pairwise coefficients
of ISSR-based genetic similarity between all genotypes ranged from 0.70 to 0.99 with an average
of 0.86, suggesting quite narrow genetic base. Unweighted pair-group arithmetic average
(UPGMA) analysis based on morphological characters and ISSR exhibited different patterns of
genotype clustering. It appeared that ISSR was more effective for classification at the species level
although no clear separation at the subspecies level was found. All 22 mungbean and blackgram
genotypes can be effectively distinguished by only 6 ISSR primers, suggesting the applicability of
ISSR analysis for variety identification. (iii) Variety identification and comparative analysis of
genetic diversity in yardlong bean using morphological characters, SSR and ISSR analysis.
Genetic divefsity of 23 yardlong bean (Vigna unguiculata spp. sesquipedalis) genotypes and 7

genotypes of hybrid between cowpea (V. unguiculata spp. unguiculata) and yardlong bean (dwarf



yardlong bean) in Thailand were estimated using morphological characters, simple sequence repeat
(SSR) and ir;ter—simple sequence repeat (ISSR) markers. In addition, 2 mungbean and 2 blackgram
genotypes were also used as outgroup species for molecular analysis. Five morphological
characters were diverse among most genotypes. However, five groups of 2-3 genotypes could not
be distinguished from one another based on these morphological characters alone. Ten of the
sixteen SSR primers successfully distinguished 28 yardlong bean and dwarf yardlong bean
genotypes. Among the 16 ISSR primers used, a total of 312 ISSR fragments were amplified for
these three Vigna species. Pairwise coefficients of genetic similarity between all genotypes ranged
from 0.667 to 1.00 with an average of 0.841 with SSR and 0.613 to 0.976 with an average of 0.843
with ISSR, suggesting quite narrow genetic base. The ihigher values of effective multiplex ratio,
marker index and Mantel’s test cophenetic correlation coefficient of ISSR compared to those of
SSR indicated higher efficiency of ISSR. Clustering of genotypes within groups was not similar
when morphological, SSR and ISSR derived dendrograﬁls were compared. It appeared that ISSR
was most effective in determining the genetic variability and relationships among yardlong bean
and dwarf yardlong bean genotypes and differentiating among three Vigna species‘. ISSR was also
most useful for variety identification since all 30 yardlong bean and dwarf yardlong bean genotypgs

can be effectively distinguished by only 4 ISSR primers.





