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Abstract 

 
Mungbean (Vigna radiata (L.) Wilczek) has been a mandate crop of AVRDC-The World Vegetable 

Center (AVRDC) over the past 30 years. Mungbean improved lines developed by AVRDC were 

released to farmers in collaborating countries and used as genetic stocks by national programs. 

Thousands of mungbean crosses have been made by AVRDC breeding program using mainly 39 

parental lines. In the present study, 45 polymorphic SSR markers were employed to assess diversity 

among the 39 parents and 5 cultivars derived from AVRDC breeding lines. The SSRs detected 2 to 10 

alleles per locus. Grouping of the germplasm by UPGMA clustering based on SSR polymorphism 

was in general agreement with the origins and/or pedigree information. The cultivars were clustered 

with the Philippine germplasm and most of them were close to one of the Philippine progenitors in 

their pedigrees. Principal component analysis (PCA) revealed that germplasm from the Philippines 

was less diverse than the ones from other origins. The gene pool of AVRDC elite parental germplasm 

was narrow and thus resulted in low diversity of the cultivars selected from AVRDC improved lines. 

 
Media Summary 

 

Understanding AVRDC’s breeding genepool is helpful for improving genetic base of mungbean. 
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Introduction  

 

AVRDC–The World Vegetable Center (AVRDC), Taiwan used to carry one of the most effective 

mungbean breeding programs in the world (Fernandez and Shanmugasundaram 1988). AVRDC 

researchers have developed mungbean cultivars or improved lines with stable high yield, short stature, 

early and uniform maturity, large seeds, insensitive to photoperiod and temperature, and resistance to 

diseases and insects. More than 110 mungbean cultivars were released to farmers in South and 

Southeast Asia and around the world either directly from AVRDC germplasm or by using them as a 

parent (Shanmugasundaram 2007). Mungbean cultivars derived from AVRDC lines were grown 

around two million ha annually, contributing greatly to increasing yield of mungbean. Estimated area 

planted to AVRDC’s improved mungbeans were 600,000 ha in China, 200,000 ha each in Pakistan 

and Thailand, nearly a million ha in Myanmar, 70,000 ha in Bangladesh and about 500,000 ha in 

India (Shanmugasundaram 2007). AVRDC’s improved lines were also utilized as parents or as 

genetic stocks in cultivar development in national programs. Up to the present (March 2008), 6522 

mungbean crosses have been made by AVRDC with only 39 mungbean accessions frequently 

presented in their pedigrees. Thus it is interesting to assess the level of genetic diversity and 

relationship among the accessions using SSR markers. The results will be useful for understanding 

the gene pool and avoiding using related parental lines in future mungbean improvement. 

 

Methods 

 

Genomic DNA of each accession was extracted from young leaves of 39 parental mungbean lines 

frequently used in AVRDC breeding program and 5 cultivars selected directly from AVRDC 

breeding lines. One hundred and eighty SSR primer pairs from mungbean (Kumar et al. 2002, Gwag 

et al. 2006, Somta et al. 2008) and 22 from azuki bean (V. angularis) (Wang et al. 2004) were used to 
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amplify mungbean DNA. PCR amplification mixture in a final volume of 10 µl contained 2 ng of 

genomic DNA, 1× PCR reaction buffer, 2 mM MgCl2, 0.2 mM of each dNTPs, 1 U of Taq DNA 

polymerase (Fermentas) and 5 ρmol each of forward and reverse primers. Amplification was 

performed in a GeneAmp
®
 PCR System 9700 (AB). PCR reactions were programmed as follow: 94

o
C 

for 2 min followed by 35 cycles of 94
o
C for 30s, 47-65

o
C for 30s, 72

o
C for 1 min, and 72

o
C for 10 

min. The PCR products were run on 5% denaturing polyacrylamide gel at 60 W constant power for 

2.5 to 4 h. Genetic similarity between a pair of genotypes was calculated based on Jaccard’s 

coefficient. UPGMA cluster analysis was performed by the software NTSYSpc 2.2 (Rohlf 2005) to 
classify the germplasm. Relationship among the accessions was revealed through principal 

component analysis (PCA) based on Jaccard’s similarity coefficient. 

 
Figure 1: A dendogram depicting the relationship among 39 elite-parental mungbeans and 5 cultivars 
based on 45 SSR loci. 

 

 
Figure 2: Two-dimentional plot of the principal component analysis (PCA) of 39 elite-parental 

mungbeans and 5 cultivars based on 45 SSR loci. 

 

 



 3 

Results 

 

A total of 45 polymorphic SSRs were used to analyze the diversity in 39 parental mungbeans and 5 

cultivars. These SSRs detected 149 alleles in total with an average of 3.31 alleles per primer pair 

ranging from 2 to 10. Twenty-nine unique alleles were found presenting in 14 parents. All the unique 

alleles existed in the parental germplasm was not present in the five cultivars. Genetic similarity as 

estimated by Jaccard’s coefficient ranged from 0.14 to 0.98 with an average of 0.45. The SSR 

markers were able to distinguish all the germplasm. UPGMA cluster analysis grouped the 44 

mungbeans into one major and two minor clusters, and two outliers (Figure 1). The major cluster 

(cluster I) comprised mainly mungbeans from the Philippines, other non-Indian origins, four Indian 

mungbeans and all the five cultivars. The rests of mungbeans were all from India which were 

separately grouped into cluster II or III. Two outliers were also from India. Principal component 

analysis (PCA) was performed to assess the relationship among 44 germplasm. Two-dimensional plot 

of the PCA gave the same trend as the cluster analysis (Figure 2). The germplasm from India was the 

most diverse and distinctly separated from those from the other origins. While the five cultivars were 

clustered close by their Philippine parents.  

 

Conclusion 

 

Low number of polymorphic SSR markers and small number of alleles per primer pairs suggested 

low diversity in AVRDC parental mungbeans and consequencely narrow genetic base. Although 

mungbeans from India were more diverse and distinct from mungbeans from the other regions, 

repeatedly use of only a few Indian mungbeans would further reduce the genetic base of the breeding 

genepool.  
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