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Abstract:In order to understand the genetic basis of foreign mungbean, broaden the kinship and improve the
breeding efficiency of domestic mungbean gremplasm,we studied the genetic diversity of 352 foreign mungbean ac-
cessions from 15 countries by evaluating 5 qualitative traits and 10 quantitative traits. The results showed that there
was a high level of genetic variation in 15 morphologic traits among 338 munghean accessions except 14 accessions
that could not mature for the reason of geography and climate. The genetic diversity index of leaf shape (0. 69 ) and
young stem color(0. 69 )were the highest in the five qualitative traits and length of straight(2.08) and 100 seed-
weight(2.07 ) were the highest in the ten quantitative traits. UPGMA cluster analysis showed that 338 mungbean
accessions were classified into 6 groups and the average yield distinctively different between groups. The Group 5
had some traits of early maturity, short stem and large grains, these accessions could be used for reference in the
hybridization breeding. The mungbean accessions in Philippines, Indonesia, ARC-AVRDC , Korea , India, the Unit-
ed States and Russia had different characteristics and showed abundant genetic diversity. The diversity index of
Russia was the highest,in contrast, the diversity index of Korea was the lowest. The accessions in Indonesia had

the highest number of stem node, seeds per pod, pods number per plant and grain yield per plant and the lowest
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growth period,they were early-maturing, large seed sand high yield, and could be used for some basic breeding

materials in our country. The accessions in seven countries were divided into 3 groups based on UPGMA |, group 1

included some munghean accessions in Indonesia, group 2 included some mungbean accessions in Korea, group 3

included the rest of 5 populations. It indicated that there were some relationships between population traits and

geogeaphical origin.
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Table 1 The main morphological characters and their cri-

terion for mungbean resources
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Morphological

Code Criterion

characters
1 AFW GD BRI 2 K 28 B KA
2 ¥kE PH LA DT 1 S PR T B BE B
3 F 25754 SNN LA, DT I SR R T o s —

=AU S R R R R

4 FZEMR BRN 25— RN
5 FRRIEH PNP HMRERR b A A ST SRR
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6 YK PDL TIPS | TS 2 IO 1 P
7 JEvE PDW TSI B e A A i P B S
8 FASERIEL NSP AN IEN IS I LR TR
9 Bk GYP HASRERE AR
10 TR E HSW 100 KL TFRL i) & 1
11 Rt SC BUAFRLBIE, 1 = 8,2 =43 =
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15 g LS BRACHT, F 2K ep 3 = e A E] it

e 1 = =K 2 = BREDE 3 = #2JF,
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GD; Growth period; PH: Plant height; SNN: Stem node number; BRN;
Number of branches on main stem; PNP: Pods number per plant; PDL:
Length of straight pod ; PDW : Maximum width ; NSP; Number of seeds per
pod; GYP: grain yield per plant; HSW:100 seed-weight; SC: Seed color;
LSS Lustre on seed surface; GH; Growth habit; YSC: Young stem color;
LS: Leaf shape
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Table 2 The distribution of variation for different qualitative traits

: R : R
PR Hemy e (% ) PR JeR Hi (% )
No. of No. of
Traits Type ) Percentage Traits Type ) Percentage
accessions accessions
K-S ME GH HT 281 83.1 42548 YSC E g} 153 45.3
Fag 26 7.7 ES ) 185 54.7
A 31 9.2 il TR 1SS ot 233 68.9
i SC WA 9 2.6 E 105 31.1
30 323 95.6 AR DI 217 64.2
e 5 1.5 = 120 35.5
Wi 1 0.3 517 1 0.3
B 0 0 ity 0 0

5 ABHEPEIR AP35 5 R BOH 33.39% , -1
BRI R 0. 56, Hip AR I MEAL S R BOR i
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Table 3 The variation parameter of quality traits

PEIR e/ IMAE e RAH F-HME b2 5 5 R L Z R R
Traits Min. Max. Mean SD (% )cv Shannon index (1)
ALK P GH 1 3 1.25 0.62 48.53 0.57
e LS 1 3 1.37 0.51 37.02 0.69
#hZEf YSC 1 2 1.46 0.50 34.25 0.69
Fh K OGEE LSS 1 2 1.31 0.46 35.36 0.62
i SC 1 4 1.99 0.24 11.81 0.23
SEH{E Mean — — — — 33.39 0.56
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Table 4 The variation distribution of quantitative traits
LGN UNE MR FH{E brifE 2 R %) B ZHMEIEEL
Traits Min. Max. Mean SD cv Shannon index (1)
EAFEM(d) P 56 117 85.96 11.93 13.89 1.98
5 (em) PH 11.0 137.4 47.11 25.49 54.11 1.91
F:ZE754 SNN 5.0 21.3 11.06 3.03 27.36 2.00
F:2253 4 BRN 0.9 4.5 0.89 0.99 111.55 1.67
PARRIERL PNP 1.0 64.0 12.25 10.55 86. 12 1.65
JéK (em) PDL 4.2 11.2 8.00 1.29 16.15 2.08
JEFE (em) PDW 0.38 0.74 0.55 0.07 12.07 2.01
BAFERIHL NSP 1.8 14.2 9.75 1.88 19.29 1.99
FRLH (g) HSW 1.88 8.69 5.75 1.43 24.89 2.07
Bk R (g) GYP 0.16 30.8 4.66 4.91 105.35 1.56
SEH{E Mean — — — — 47.08 1.89
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Table 5 The eigenvalues and eigenvectors of the first four

principal components

REAE 1) F 4 F Principal components factor
Eigenvectors PC1 PC2 PC3 PC4
AH HE(d) P 0.395 -0.322 0.661  0.200
5 (em) PH 0.856 -0.086 0.304 0.016
F LR SNN 0.861 -0.177 0.300 0.083
F:2£53 8 BRN 0.822 -0.095 -0.115 0.180
HRRIER PNP 0.753  0.322 -0.443  0.179
Y&k (em) PDL 0.164  0.868 0.189 -0.231
JE5E (em) PDW -0.257  0.790 0.293  0.157
FRISRIEL NSP 0.616 0.273  0.069 -0.692
EORLE (g) HSW -0.328  0.792 0.260  0.252
Bk R (g) GYP 0.676  0.505 -0.390  0.209
TR (% ) Variance 39.103  25.887 11.747  17.757
ZUFBTHR® (% ) Cumulative  39.103  64.990 76.737  84.494
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Fig.1 UPGMA dendrogram based on phenotypic characteristics of the mungbean germplasm
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Table 6 The average expression of quantitative characters in groups
M4 MEEL No. of R AR FEWEC FZEEL ERIERL o et SR PR bRt
Name accession (d) (em) SNN BRN PNP (em) (em) NSP (e) (e)
GP PH PDL PDW HSW GYP
I 61 86.9 46.76 11.0 0.94 11.53 7.94 0.54 10.01 5.58 4.26
I 93 85.6 49.38 11.43 1.01 13.62 8.10 0.55 9.71 5.80 5.52
1 71 87.0 47.33 10.91 0.93 12.29 8.15 0.55 9.92 5.80 5.80
v 85 87.1 45.81 10.96 0.81 11.92 7.84 0.54 9.58 5.82 4.59
\Y 6 75.3 38.41 9.73 0.27 9.13 8.18 0.52 9.40 5.92 2.30
M 22 83.5 44.45 10.71 0.69 10.87 7.83 0.55 9.45 5.48 3.60

VIR 85 Iy bRL, 2 M I JEFT AR IR,
ISR IR R B | S K A S T LSk
b &5 WORTE B JE TR Y R A A
2 4y, Mg L 46 B3, 2 1 6y ELJE 2 iy RO 1
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Table 7 The average expression of quantitative characters in populations
" . N . e e o X PRk AR %
. MEEC EFH K F2E OEE Mk EK KW R OkE o N .
K . o o ®ORN M
o No. of (d) (em) TEC R 3 (em)  (em)  RiEK (g) ”
Origin (g) (%) SR
accession GP PH SNN BRN PNP PDL  PDW NSP HSW
GYP cv (N
JEFETE Philippines 18 83.28 54.58 11.53 1.01 15.12 8.82 0.54 10.88 5.96 6.58 35.12 1.67
R H L AVRDC 180 83.75 39.60 10.07 0.64 11.00 8.26 0.57 9.27 6.37 4.65 48.50 1.77
EfJE Indonesia 6 80.50 65.96 12.64 1.48 24.93 8.70 0.54 8.80 6.51 9.68 47.00 1.36
EP B India 6 76.67 39.97 10.27 0.33 10.17 8.07 0.54 10.13 5.51 3.42 37.29 1.23
i [E Korea 7 81.86 76.06 12. 66 1.49 20.60 8.03 0.51 11.69 4.89 6.43 20.11 1.11
& Wi Russia 95 91.35 55.93 12.45 1.26 12.47 7.30 0.51 10.24 4.69 3.77 39.00 1.80
FE American 13 93.54 51.33 12.75 1.04 13.74 7.45 0.49 9.65 4.30 4.31 48.20 1.62
-3 Mean — 86.11 46.95 11.06 0.89 12.21 7.96 0.55 9.72 5.73 4.60 39.32 1.51
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Fig.2 Dendrogram of quantitative

characters in seven groups
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