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Evaluation and selection of drought resistance of mung bean ( Vigna radiate L. )

DUAN Yi-zhong', ZHANG Xiong', KANG Fu-ren', WANG Fu-gang', WANG Jian-wu!">
(1. College of Life and Science , Yulin University , Yulin, Shaanxi 719000, China;
2. Graduate University of Chinese Academy of Sciences , Beijing 100049, China)

Abstract: This study aims to evaluate drought resistance and select its indexes of 21 mung bean cultivars. Ten in-
dexes related to drought resistance were divided into three main components according to principal component analysis,
including stem length, stem diameter, pods, leaf area, chlorophyll content, MDA content, proline content, and shoot
fresh weight, dry weight and water content. The results indicated that stem length, stem diameter, pods, leaf area,
chlorophyll content, MDA content, and proline content were closely related to drought resistance. The mung bean culti-
vars were classified into three groups according to cluster analysis and subject function method. Liangfeng 1, HX04037,
and Yulii 1 showed strong drought resistance, Jibeil2 — 1, Liizhenzhu 2, ‘ZKY -2, Bailii 522, and Hanlii weak resis-
tance, and the others medium.

Keywords: mung bean ( Vigna radiate 1..); germplasm; drought resistance; subject function; comprehensive e-

valuation
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Table 1  Stem length, stem diameter, pods,leaf area for normal water supply and water stress

SR JE PR Subordinate function

HLE
Ll Fe5 IR CK IKA3WHE Water stress
il
. Drought R - "
Cultivars resistance lm e 43 iR = 4”*[_] =ML AR NI A
> . i DA i i DA
index Stem Stem Number Leaf Yield D val Stem Stem Number Leaf Yield D val
length  diameter  of pods area 1€ vatue length  diameter  of pods area e value
Hek 35
Chilu 3 1.073cd  0.343cd 0.377cd  0.429¢  0.478c  0.055d 0.395¢  0.223d  0.023d 0.334cd 0.489¢ 0.059¢ 0.160ef
SEE SR \
Bailu 1 0.644de  0.250d 0.33lcd 0.107d  0.34lcd 0.055d 0.247d  0.819ab 0.000d 0.077d  0.336cd 0.038e 0.116ef
w15
Jinlu 1 0.659de  0.470cd  0.292cd  0.322¢d  0.620bc 0.164bc 0.321c  0.548bc  1.000a 0.077d  0.649bc 0.108d 0.553c
F 2o Re)
Xinlu 1 0.676de  0.208de 0.046d  0.322¢d 0.267cd 0.510a 0.161d 0.829ab 0.008d 0.692b  0.390cd 0.345ab 0.328de
KK 1
;(invlu | 1.055¢cd  0.610bc  0.662bc  0.357cd  0.729b  0.182be 0.553b  0.904ab 0.752b  0.385¢  0.726b  0.192bc 0.419f
te}
sk
Xilu 1 1.222¢  0.370cd  0.638bc  0.268 cd 0.621bc 0.346ab 0.487¢  0.359cd 0.023d  0.435¢  0.590bc 0.422ab 0.204e
o
Iﬁiaizgfin;] 2.079a  1.000a 1.000a  0.715b 0.958ab 0.164bc 0.906a 1.000a 0.398c 1.000a  0.973a 0.34lab 0.882a
gk 15
Yulu 1 1.367bc  0.710b  0.708b  1.000a 1.000a 0.365ab 0.811a  0.515bc 0.45lc 0.692b  1.000a 0.499a 0.651bc
HX04037 1.584b  0.755b  0.931a  0.678b  0.899ab 0.137cd 0.837a  0.929ab 0.842ab 0.846ab 0.889ab 0.217b 0.701b
HX04050 0.691de  0.655bc  0.069d  0.268 cd 0.765b 0.146c 0.189d 0.498c  0.609bc 0.23led 0.755b  0.094de 0.474cd
s
Elaﬁ g;; 0.320f  0.065de 0.023d  0.280cd 0.226d 0.143cd 0.122d  0.062de 0.015d 0.128d  0.241d  0.064de 0.060f
sk 12
Nenlu 1 0.619¢  0.385cd 0.700bc  0.608 bc 0.197de 0.146c 0.641b  0.495¢ 0.083d 0.385¢  0.269d 0.186bc 0.227de
PNIIPNGES
Tianshan- 0.799d  0.560bc 0.638bc  0.429¢c  0.421cd 0.219bc 0.558b  0.538bc  0.436c  0.128d  0.413cd 0.175bc 0.338de
daminglu
i 8 5
Hanlu 8 0.000g  0.000e 0.000d 0.286cd 0.081de 0.2bc  0.099¢ 0.000e 0.158d 0.128d  0.064d 0.00e  0.130ef
% =
;?l;fgllu?— 0.701de  0.610bc  0.338cd  0.322¢d  0.606bc 0.164bc 0.359¢  0.644bc  0.729b  0.23led  0.572be  0.115¢d 0.550c
BRI
Lubaoludoa 0.775de  0.360cd 0.485¢  0.678b  0.297cd 0.346ab 0.538b  0.718b  0.594bc 0.538bc  0.298cd 0.268b 0.579bc
7ZKY -2 0.449¢f  0.145de  0.031d  0.250cd 0.000e 0.109d 0.126d 0.458c  0.398c  0.23led 0.000d 0.064e 0.339d
=2 =
ﬁiltlé—zl_l 7 0.763de  0.325¢d  0.215d  0.393cd 0.087de 0.219b¢ 0.285¢ 0.718b  0.030d 0.000d  0.079d 0.167c 0.090f
sk 6 5
Zhonglu 6 0.898d  0.485¢ 0.123d  0.214d  0.315¢cd 0.128cd 0.188d  0.581bc  0.617bc 0.128d  0.323cd 0.115¢d 0.437cd
NERD ! b d d 0.137cd 256¢d | 45¢d 0.115¢d 0.265d
Babaoludou 0.644de  0.000e  0.638bc  0.000 0.338cd 0.137cd 0.360c  0.939a  0.256cd 0.077¢ 0.345c¢d 0.115¢d 0.265de
BTk 0 B
iﬁzﬁiﬁhﬁj 0.600ef 0.190de 0.046d  0.107d 0.038¢ 0.31b  0.080e  0.567bc 0.639bc 0.231cd 0.054d  0.192bc 0.479C

0 BF R AR R B2 RTE 5% /K7 EESRE Note: Different letter means significantly different at 5% level.
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Table 2 Physiological indexes of subject function and D value of the 21 cultivars

)& PR%L Subordinate function

fiFl % WORE WEm BEEeE W ERTE  weakm  DE HPF
Cultivars Chlorophyll MDA Proline  Fresh weight  Dry weight  Water content D value  Order
content content content of shoot of shoot of shoot
%35 Chilu 3 0.555hc 0.131d 0.032d 0.487cd 0.504¢ 0.446¢ 0.327he 16
H% 15 Bailu 1 0.628hc 0.397cd 0.009d 0.479¢d 0.493c¢ 0.452¢ 0.363bc 14
W4k 15 Jinlu 1 0.372cd 0.469bc 0.313¢ 0.326de 0.343c¢d 0.452¢ 0.372be 10
415 Xinlu 1 0.116de 0.214cd 0.428hc 0.136de 0.102d 0.955a 0.369bc 12
ML 15 Xinglu 1 0.238d 0.233cd 0.604b 0.795he 0.769b 0.541¢ 0.523ab 5
Pi%k 15 Xilu 0.378cd 0.291cd 0.258¢d 0.651c¢ 0.566bc 0.701be 0.451be 8
K3 15 Liangfeng 1 0.732b 1.000a 0.558bc 1.000a 1.000a 0.471c¢ 0.806a 1
%k 15 Yulu 1 1.000a 0.076d 0.509hc 0.933ab 0.915ab 0.510¢ 0.615ab 3
HX04037 0.726b 0.275¢d 1.000a 0.981ab 0.976ab 0.484c¢ 0.747a 2
HX04050 0.805ab 0.653b 0.440bc 0.113e 0.000d 1.000a 0.342bc 15
4% 522 Bailu 522 0.116de 0.293¢d 0.252¢d 0.012¢ 0.004d 0.586bc 0.207cd 20
4% 15 Nenlu 1 0.744b 0.234cd 0.348c¢ 0.885h 0.831ab 0.592bc 0.540ab 4
T)‘fd[ii}?fjfﬁnglu 0.756h 0.171d 0.365¢ 0.768bc 0.640bc 0.777b 0.519b 6
HB%% 8 5 Hanlu 8 0.000e 0.000d 0.055d 0.000e 0.114d 0.000d 0.028d 21
%15 Zhonglu 1 0.470¢ 0.199d 0.237¢d 0.439d 0.485¢ 0.357¢ 0.477be 7
2 E 5. lubaoludou 0.402¢d 0.264cd 0.219¢d 0.587cd 0.545¢ 0.599bc 0.400bc 9
ZKY -2 0.543be 0.968a 0.062d 0.064de 0.026d 0.707be 0.318¢ 19
#1215 Jibeil2 -1 0.683be 0.432¢ 0.000d 0.175de 0.124d 0.720bc 0.372bc 11
F%% 65 Zhonglu 6 0.555he 0.131d 0.032d 0.487cd 0.504¢ 0.446¢ 0.321be 17
J\F 4 Babaoludou 0.628be 0.397cd 0.009d 0.479¢d 0.493c¢ 0.452¢ 0.363bc 13
SR 2 5 Luzhenzhu 2 0.372cd 0.469bc 0.313c¢ 0.326de 0.343cd 0.452¢ 0.318he 18

TE BT SE A R T BERRTE 5% K F 2 B3,

Note: Different letter means significantly different at 5% level.
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Table 3 Principal component analysis of drought resistance indexes of the 21 cultivars

EL Ty FFAE( AR 5 ik /% FBUHRA %
Principal component Characteristic value Neighbouring latent root difference Contribution ratio Cumulative contribution ratio
1 8.173 6.675 81.732 81.732
2 1.498 1.170 14.985 96.717

3 0.328 0.328 3.283 100
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