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Genetic Diversity Analysis and a Core Collection
Construction of Rice Bean( Vigna umbellata) in China

WANG Li-xia, CHENG Xu-zhen, WANG Su-hua
(Institute of Crop Sciences ,Chinese Academy of Agricultural Sciences , Beijing 100081 )

Abstract : Rice bean( Vigna umbellata) , highly resistant to poor soil, drought, and diseases, is an elite gene
pool for breeding of Vigna crops. However,the study on this species is much lagged, and the genetic resources are
seldom used in breeding. In the present study,we evaluated the genetic variations among agronomic traits of 1432
rice bean germplasm resources. The results showed that there were abundant of genetic variation among these germ-
plasm and the variation types with low frequencies had a regular trends on geographical distributions. The quantita-
tive traits also varied by a wide distribution. The variation coefficients varied from 14% to 98% ,and pods per plant
> branches per main stem > plant height > 100-seed-weight > seeds per pod > growth period > pod length. Popula-
tions from different provinces of China had a little difference in variation. Cluster analysis could not divide the germ-
plasms into groups based on their origins of provinces. But some germplasms from a same province were grouped to-
gether on the dendrogram. These germplasm were always similar on quantitative traits and geographical origins, and
might be repeatedly collected. Based on the cluster analysis and sampling within groups,a core collection including
157 accessions was finally established , after evaluation and adjustment, which would be a great help for further study
of this crop.
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Table 1 The distribution of rice bean germplasm resources

Origin Number ||Origin Number
1t Hubei 291 ||P9)I] Sichuan 19
74 Guangxi 216 ||H7# Gansu 13
117G Shanxi 162 || MK Jilin 4
B PG Shaanxi 140 ||Htxt Beijing 3
F2JH Guizhou 124 ||iL7* Liaoning 2
1R Henan 114 ||/ R Hainan 1
I Hunan 85  ||MEJpIT Heilongjiang 1
2B Yunnan 66 |15 Inner Mongolia 1
YLJ5 Jiangsu 64 EL P Brazil 4
L Anhui 50  ||ELEEHTIH Pakistan 1
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Table 2 Coden designed for qualitative traits in rice bean

PR Traits WEAE Coden of qualitative traits
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Table 3 The geographical distribution and number of ac-

cessions of different sections of Chinese rice bean
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2.1 REMESEREMRIGEETENH Table 4 The variations of quantitative traits of rice bean
2.1.1 REWROERSE b T EEMH RS germplasm resources
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Table 5 Description of variations of characters among different rice bean section
EIN E 24 /NIX. Section
Characters Parameters 1 2 3 4 5 6 7 8 9 10 11
HEH(D) 4518 Mean 143 132 139 136 136 143 126 111 135 130 106
Growth period BWREK(%)CV 16.8  17.9 124 155 162 19.8 13.0 158 124 12,2 149
R (em) 45 {E Mean 208 250 109 163 170 195 154 152 150 186 134
Plant height WRAK(%)CV 420  20.8 628 47.8  39.1 445  40.1  38.7 489  36.4  43.1
TR F-H4{H Mean 3 4 5 4 4 5 4 5 3 4 4
Branches per stem 75 R Z¥((%)CV 28.3 31.1 57.1 5.8 540 59.4 37.8  58.0  28.8  43.7  28.9
FRRRIEEL E-H4{H Mean 49 36 38 120 110 156 43 144 39 107 95
Pods per plant WREK(%)CV 48.1  57.8  70.0 70.7 76.3 68.6 143.0 758 106.0 80.1  102.0
LE T A5 {H Mean 8 7 7 8 8 8 8 9 8 9 7
Seeds per pod WRAK(%)CY 183 149 229 21,0 162 17.7  13.3 13.0 154 125  13.5
¥K (em) SE-H4{H Mean 10 9 8 9 10 9 9 9 10 9 8
Pod length BREB(%)CV 153 1.8 207 16.2  13.5 12.8 9.8 11.0 15.7 9.3 11.7
TRE(g) SEH{H Mean 8 7 8 7 6 6 6 5 7 6 6
100-seed weight A5 R Z¥(%)CV 29.6 23.8 28.5 299 19.6 193  21.2  19.8 23.0 13.8  14.1
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Fig.1 The geographical distribution of core collection and entire germplasm of rice bean in China
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Table 6 The description of core collection of rice bean in China
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