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Table 1. Number and frequency(%)of mungbean accessions by geographic origin

1998

Code identifiers

Region/Country

Number of accessions

Frequency (%)

A st ia and Mi ast 1,199 21.19
1 AFGHANISTAN 281 4.97

2 IRAN 629 11.12

3 IRAQ 4 0.07

4 PAKISTAN 261 461

5 TURKEY 24 0.42
c Southern Asia 2,728 4822
9 INDIA 2,698 47.69
10 SRILANK 24 0.42
11 BANGLADESH 6 0.11
D m Asi In 762 13.47
7 HONGKONG 20 0.35

8 TAIWAN 47 0.83
12 INDONESIA 76 1.34
13 MALAYSIA 3 0.05
14 PHILIPPINES 340 6.01
15 THAILAND 240 424
16 VIETNAM 27 0.48
17 MYANMAR ( BURMA ) 9 0.16
E rthy ia an a 170 3.01
6 CHINA 24 042
18 JAPAN 3 0.05
19 KOREA 139 2.46
20 USSR 4 0.07
G mericas an Indi 182 322
21 ARGENTINA 3 0.05
22 BRAZIL 5 0.09
23 ECUADOR 1 0.02
24 GUYANA 1 0.02
25 PERU 4 0.07
26 SURINAM 1 0.02
27 CANADA 2 0.04
28 USA 153 2.70
29 MEXICO 2 0.04
30 GUATEMALA 8 0.14
34 CUBA 1 0.02
35 TRINIDAD 1 0.02
I Australia and Islands of the Pacific 133 235
31 AUSTRALIA 127 225
32 FLII 3 0.05
33 GUAM 3 0.05
M__ Africa 77 1.36
36 ETHIOPIA 3 0.05
37 KENYA 10 0.18
38 SOMALIA 1 0.02
39 TANZANIA 1 0.02
40 GHANA 2 0.04
41 NIGERIA 32 0.57
42 SENEGAL 1 0.02
* 43 CONGO 3 0.05
44 IVORY COAST 10 0.18
45 MADAGASCAR 12 021
46 SOUTH AFRICA 2 0.04
[0 W ury 112 1.98
47 FRANCE 29 0.51
48 DENMARK 2 0.04
49 NETHERLANDS 39 0.69
50 ENGLAND 42 0.74
P UNKNOWN 294 5.20
Total 5,657 100
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Table 2. Definitions of morphological traits for characterization of mungbean accessions.

Code Characteristic definition
Cl Hypocotyl color
1=Green 2=Greenish purple 3=Red
C2 Primary leaf length(cm)
the average of ten [eaves
C3 Primary leaf width(cm)
the average of ten leaves
C4 Primary leaf shape[Length(L)/Width(W)]
1=Reniform(L/W<1)2=Orbicular(1 <L/W<2)3=Elliptic(2<L/W<3)
4=Lanceolate(L/W>3)
Cs Growth habit
1=Erect 2=Semi—erect 3=Spreading
Cé Lodging
1=None 2=Slight 3=Moderate 4=Severe 5=Very severe
Cc7 Plant heigth(cm)at flowering in spring
the average of ten plants
C8 Plant height(cm)at flowering in fall
the average of ten plants
c9 Plant height(cm)at maturation in spring
the average of ten plants
Cl0 Plant height(cm)at maturation in fal]
the average of ten plants
Ci12 Color of basal petiole
1=Green 2=Purple 3=Dark purple
Cl13 Leaf pubescence density '
0=None 1=Few 2=Moderate 3=Many
Cl4 Leaf pubescence length
1=Short 2=Medium
Cl5 Days to flowering(50% of plants)in spring
Ci6 Days to flowering(50% of plants)in fall
Cl7 Raceme position
1=Upper(most above canopy) 2=Intermediate
3=Low(no pod visible above canopy)
Cl18 Number of flower clusters per plant
the average of ten plants
C21 Calyx color
1=Green 2=Greenish purple 3=Purple
C22 Number of pods per plant
the average of ten plants
C23 Pod length(cm)
the average of ten plants
C24 Pod color at maturity
I=Straw 2=Tan 3=Brown 4=Black 5=Others
C25 Pod pubescence density
1=Few 2=Moderate 3=Many
C26 Pod pubescence color
1=Gray 2=Light brown  3=Brown
c27 Pod pubescence length
1=Short 2=Medium 3=Long
C28 Days to maturation(50% of plants)in spring
C29 Days to maturation(50% of plants)in fall
C30 Seeds per pod in spring
* the average of ten pods
C31 Seeds per pod in fall
the average of ten pods
C32 Seed coat color
1=Green 2=Yellow 3=Brown 4=Black
C33 Luster on seed surface
A=Shiny B=Dull
C34 Mottling on seed coat

M=Motiled P=Plain
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Table 4.  Estimates of the Shannon— Weaver diversity index ( H' ) by geographic origin.
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Traits

Oriern C4 C5 C6 Cl2 CI3 Cl4 Cl7 C21 C24 C25 C26 C27 C32 C33 C34
rgi
A 0.196 0.463 0.441 0.826 0.054 0.444 0.075 0.456 0.092 0.764 0431 0.631 0.695 0.623 0991 0824
10213 0480 0630 0.807 0.051 0.456 0.051 0.416 0.051 0.762 0.177 0.624 0.584 0.658 0.953 0312
2 0111 0429 0318 0.812 0.048 0.455 0.067 0.310 0.084 0.585 0.363 0.626 0.737 0.610 0.999 0.673
30 0 0 0431 0 0.500 0.631 0 0 0431 0631 0.631 0.631 0.500 0 0
4 0394 049 0357 0.814 0099 0327 0.097 0.410 0.099 0.771 0.502 0.630 0.613 0.534 0.982 0161
5 0277 0497 0.691 0498 0 0423 0 0.730 0.277 0.795 0.631 0.556 0.582 0.220 0.946 0.020
c 0.500 0.505 0.304 0.754 0.107 0.590 0.119 0.548 0.250 0.646 0.683 0.743 0.691 0.543 0.999 0.988
9 0499 0505 0.304 0.750 0.100 0.591 0.117 0.551 0.249 0.645 0.679 0.745 0.691 0.540 0.999 0.990
10 0613 0.361 0.455 0.646 0.613 0.361 0.455 0 0.512 0646 1 0 0.579 0361 0.971 0.010
11 0455 0361 0 0 0 0.361 0 0 0 0 0 0 0 0.685 0.722 0.034
D 0480 0.441 0.276 0.506 0.305 0.686 0.175 0.442 0300 0.861 0.890 0.744 0.746 0431 0.974 034]
7 0 0.500 0 0 0 0.626 0 0.455 0 0.828 0.455 0.455 0455 0 0.650 0.019
8 0247 0445 0 0 0 0.730 0391 0 0.247 0395 0 0.750 0.410 0387 0.961 0.055
12 0373 0375 0.234 0336 0 0.644 0 0247 0 0.493 0410 0.579 0.631 0.296 0.592 0.019
306 —-— 0o — 0 0 0 — 0 — — — — 0o 0 o010
14 0.545 0351 0391 0.559 0401 0.713 0.117 0.464 0.428 0.823 0.879 0.752 0.744 0.457 0.939 0.104
15 0333 0533 0.076 0.275 0210 0.655 0.258 0.501 0.077 0.807 0.960 0.630 0.600 0.314 0.891 0.220
16 0579 0 0 0431 0 0 0 0 0 0431 0 0.631 0 0 0.918 0.010
17 0 0.485 0.455 0431 0 0 0 0 0 0431 0 0 0 0.361 0.971 0.027
E 0.399 0.385 0.168 0.539 0.277 0491 0 0 0.363 0.539 0.579 0.410 0.579 0255 0.731 0216
6 0 0 0.631 0 0 0.406 0 0 0 0 0 0. 0 0.406 0.811 0.027
O o0 0 — 0 0 0 — 0 — — — — 9 0 o000
19 0448 0355 0 0.349 0.318 0.469 0 0 0410 0 0.631 0.512 0.512 0.207 0.581 0.189
20 0 0.459 0 0 0 0 0 0 0 0 0 0 0 0.459 0.918 0.019
G 0258 0.483 0.657 0.628 0.131 0.534 0.076 0.272 0.179 0.870 0.593 0.746 0.617 0375 0.995 0.194
21000'—000—0~—L—ooo.010
20 0 0512 0 — 0 0 0.579 0 0.683 0.579 0 0.579 0.750 1 0.010
20 0 0 —-— 0 0 0O — 0 — — — — 0 0o o000
%30 0 o0 0 0 0 0 — 0 — — — — 0 0 o000
28 0292 0483 0.685 0.629 0.151 0.558 0.088 0.158 0.204 0.856 0.496 0.755 0.602 0.289 0.998 0.171
30 0 0.459 0.579 0431 0 0 0 0 0 - 0431 0631 0631 0 0 0.918 0.010
I 0.668 0.296 0.118 0.633 0.118 0.388 0.118 0.296 0.395 0.602 0.619 0.738 0.678 0499 0.995 0.055
31 0679 0301 0.121 0591 0.121 0394 0.121 0.303 0.402 0.614 0.631 0.744 0.662 0.509 0.998 0048
330000'000000000000.010
M 0.373 0.493 0.456 0495 0.174 0.479 0 0373 0 0.624 0.373 0.870 0.545 0.350 0.976 0.115
%0 0 0O — 0 0 0 — 0 @— — 0 0 0010
37 0 0.500 0 — 0 0.500 0 - 0 - - - — 0 0 0.019
0 0 0o —-— 0 0 0 — 0 — — — — 90 o 000
41 0602 0477 0 0 0343 0500 0 -0 0 0 0 0 0 0.406 0.811 0.062
40 o0 o0 o0 0o 0o 0 0 0O 0 O O 0 0 0 o0
44 0 0459 0 0395 0 0.459 0 0 0 0.395 0.579 1 0 0 0.918 0.010
45 0 0.485 0.613 0 0 0 0 0 0 0431 0 0 0.631 0361 0.971 0.027
- - - - = - — — - - _— - _ 0 0 o0l
0o 0.181 0.275 0212 0.585 0.106 0.502 0 0.296 0.296 0.498 0.556 0.730 0296 0.553 0.979 0.185
47 0 0 0 0.586 0 0.626 0 0296 0.261 0.498 0.556 0.730 0.296 0.207 0.977 0.020
48 0 0 0 — 0 0 0 - 0 — 0556 0.730 0296 0 0 0.010
49 0.181 0305 0.181 — 0 0 0 — 029% — — — — 0737 0959 0.136
50 0373 0296 0373 — 0373 0921 — 0373 — — — — 0 0.863 0.055
World 0417 0.278 0.186 0671 0.169 0.132 0.079 0.390 0.259 0.827 0.698 0.771 0.682 0.240 0.999 0544
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Plant height (cm)
at maturation in fall

in spring

Days to flowering

Days to flowering
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Fig. 1. The ranges, means and coefficient of variation (CV)of numerical traits based on geographic origin.

*The means
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Geographic Distribution and Genetic Diversity

for Morphological Characters in a World
Germplasm Collection of Mungbean
( Vigna radiata (L.) Wilczek ) '

Shu Chen’, Cheng Chen’, Ming-Jen Fan® and Samson C. S. Tsou®

Summary

The objective of this study is to describe the distribution of morphological diversity based on geographic
origin within the world collection of mungbeans. A total of 5,363 accessions from 50 countries grouped into 8
regions were analysed. In this study, the traits recorded by the absolute-value of measurement were called"nu-
merical traits” ,and the traits expressed as states of descriptor were called "coded traits". Thirty-one traits com-
prising fifteen numerical traits and sixteen coded traits were evaluated. For coded traits, the phenotypic fre-
quency distribution was different according to various geographic origin. The Southern Asia has the highest de-
gree of polymorphism, and India was the most polymorphic country within the Southern Asia. The estimates
of the Shannon-Weaver diversity index for the coded traits were variable among geographic origin, and the di-
versity within a region/country also varied, depending on the evaluated traits. As for numerical traits, the results
of summary statistics showed differences among geographic regions in their ranges,means and coefficient of
variation (CV ) . Significant differences among geographic regions were observed for all traits. It is evident
that the distribution of morphological diversity was different among various geographic region due to the agri-
cultural environmental, and/or human-selection factor. Besides, complicated correlations existed among nu-
merical and coded tratits.

Key words: Mungbean, Germplasm, Morphological traits, Genetic Diversity, Geographic distribution.
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