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Genetic Diversity Analysis and Fusarium Wilt
Resistance Identification of Mung Bean Germplasm
Resources Recently Collected in Chongqing
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CHEN Hong, WANG Ping, WANG Qiang, DU Cheng-zhang
( Chongqing Academy of Agricultural Sciences, Chongqing 401329 )

Abstract: Forty-nine mung bean germplasms newly collected from Chongqing in the recent two years were
analyzed based on their phenotypic data and evaluated on the resistance to fusarium wilt, which is a most serious
disease in Chongqing and surrounding areas. The results showed that the genotypes of mung bean collected in
Chongqing were rich in genetic diversity The genetic diversities index of quantitative characters were ranked as:
Number of pods per plant>Plant height>Node number of main stem>Number of branches>Bottom pod height>Pod
width>Pod length>100-seed weight>Flowering days>Number of seeds per pod>Maturing days>Emergence
days, and the genetic diversities index of qualitative characters were ranked as: Pod shape>Branching>Trilobate
leaf shape>Seed shape>Seed coat glossiness>Growth habit and Podding habit>Mature pod color>Simple leaf
shape>Flower color and Main stem hair color>Cotyledon color at emergence>Seed coat color>Young stem
color. According to cluster analysis, the 49 genotypes were divided into 5 Groups: Group [ of dwarf materials

suitable for mechanization, Group II of large-seeded materials, Group Il of yellow seed materials. In the three-
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dimensional scatter diagram, the first three principal components have the 49 genotypes distributed roughly in two

regions. The genotypes distributed in Region I were mostly of the erect type, while those distributed in Region

I were mostly of the half sprawling type. Among the 49 genotypes, 9 mediumly resistant genotypes, 3 resistant

genotypes and 1 highly resistant genotype were identified. This study provides a theoretical and germplasm

basis for the development and better utilization of mung bean genetic resources and genes of resistance to

fusarium wilt.

Key words: mung bean; germplasm resources ; genetic diversity ; resistance to fusarium wilt
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Table 1 Information of 49 mung bean genotypes

T EA R ded R (m) R || B K G2 ded Wk (m)  WdEl
No. Name E N Altitude  Location || No. Name E N Altitude Location
ZY-1  EF¥ETEEG 106.0587  30.1288 324 = ZY-26 LT 108.9878  30.7270 767 P
7ZY-2 £ 35 106.5572  30.2318 217 & ZY-27  RibZEE 108.7101  31.3490 773 = A
ZY-3 35 106.5348  30.2430 257 HNl ZY-28  BERE 109.9508  30.7029 598 = H
ZY-4  HEEFPEEE 106.6170  30.2459 341 =l ZY-29 (535 108.7895  31.3599 929 =B
ZY-5 (535 106.0751  30.3422 282 =il ZY-30  /NSEE 106.8813  28.8405 629 T3 %
ZY-6 g 106.5761  30.2183 324 & ZY-31 L 106.8875  29.0596 740 Pip:
ZY-7 KEGF  106.0783  30.3080 297 Gl ZY-32  RHbZRG 106.7854  28.7680 432 T %
7ZY-8 (535] 106.5235  30.3047 296 =l 7Y-33 53] 106.9004  29.0180 655 T3 %
ZY-9  RHIGE 107.8305  29.0856 838 A1 ZY-34 57 108.2327  28.5310 440 |
ZY-10 53 106.6033  30.2245 366 =l ZY-35 JR&EG. 108.9743  29.2303 467 L
ZY-11 EHEG 1064751 30.1506 298 al 7ZY-36 SELRTL 109.2380  28.9225 799 kA
ZY-12 £ 35 106.4046  28.7285 990 ARE ZY-37  JR&EN 108.5878  28.5095 640 PYRH
ZY-13 ELEE 106.4831  29.3039 490 VL 7ZY-38 gyl 108.6520  28.5400 651 i ia}
ZY-14 £ 35 106.4608  29.0872 585 PIRES ZY-39  RHbZEE 109.0876 282043 566 1l
ZY-15  BLEE 1064623 29.0862 593 PARE ZY-40 5351 109.2205  28.5755 352 #il
7ZY-16 ZLEG 1065677 29.0977 559 PR ZY-41 IREEE 109.2807  28.5828 337 il
ZY-17  K&EE 105.8914  30.2743 258 R ZY-42  RHBZEEL 107.8172  29.0867 517 R
ZY-18  EFIEFLEE 1059007  30.2782 249 T 7ZY-43 235 107.8335  29.1195 590 wK
ZY-19 LhE 1057172 30.8062 445 ] ZY-44 (535 1082512 29.5345 730 wK
ZY-20 WG 105.9750  30.2630 383 TR ZY-45  ARHbEEEL 108.2567  29.2537 730 K
7Y-21 JREETT. 1054972 35.3404 592 TR ZY-46 £ 108.2369  29.4435 730 K
7Y-22 WLET 105.9910 302597 319 tGig) ZY-47  EEFERT 107.4766  30.4183 851 L
ZY-23  EF3EFEET 1059134 30.2719 255 b} ZY-48  AHbEEE 107.6479  30.4676 851 T
ZY-24  ARHZET 1059146 30.2736 250 R ZY-49  ARHEET 107.6416  30.8674 851 YT
ZY-25  EF¥EFLRE 1057730 30.4013 237 R

P49 18 +8 Bk 43, WPt (HR ) - 0<DI < 15; $i©
(R):15<DI < 35; H* HL (MR ) :35<DI < 55; Ji&
(S):55<DI < 75; &) (HS ). 75<DI'*",
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2 Uy A R A RE, HA Y k(R LU R
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Table 2 Variation parameters of 14 qualitative characters ZRHN 16.59% Y fELZREMEFS K0l 1,007, K
PR Rk Ratio R RSB RS SRR R, SR
Character L. 3 . o 2.207 78 5+ R HBCR 28.04%. JFEIETG JE 45 5 R AL
i A P ———— E’ijtjj 31.43%,?#@#5%&%7 2.090, thﬁa‘ﬁ,%’g
provse o 2 — o EPRHEROE ZEELIREON 1083 5 RH AL
%, 13.31%. AN AR 3 R B/, 8 2.34%,
XA BE SLS 10 39 — — 0.506 . s e . .
P M ] - 04 ZHEMIRECH 1,634, MANS M B T34 R
- 90.67 cm; FZENHZL S FHN 2.74 4 A TERZ
PRIROR e w00l 30,66 4 SERKIC, MIERRE . A BRI
SIRERA 20 T T 00N e SBRSER > R > > M
S IE TLS 6 27 16 — 0.951 B> R > 5> K > R E > JF AL >
EERTOMIC 66 0 e ) > (3.
43 HPE BR 8 24 17 — 1.013 2.2 EERLME
#Je6 MPC B — = 06 JET 26 AR 1 B KA1 61, Bk b4 T
FIY PS 0 6 9 4 1.073 GRS AR 1.3 4), Hrp 55 1281 15
HiL (5, sCC 46 2 = 0.269 ATEE BR L Z2 0 BT MR TE 5 SR PR, o
RN 25 20 4 — 0.914 4 85.0 cm, I m E AR (12.1 cm ), A4 DA
FEGERE SCG 25 24— — 0.693 B IV LSEMIE N | RIS 30.8
F-#J Mean - 0.618 A CROE LU IRAIE R 32, B, ARLEE 5.9 g6
—  RSM O RIS 8 Mokt ARk AU 22 2 3 A,

— : free. CAE: Cotyledon color at emergence, YSC: Young stem color, S I 88.5 cm, BT L T (A {0 £, 28K
SLS :.Slmple. leaf shape.:, FC: Flower color, GH: Gr.owth hablf, PHA: )Fj. *4 E/‘J %ﬂ:ﬁﬂ‘j %\—ﬁ/; , i*ﬂ%%%& EF‘ % , ‘le‘f}jﬂ\j 323
Podding habit, TLS: Trilobate leaf shape, MHC: Main stem hair color, U e i 41 4 g T ki TR T . .
BR: Branching, MPC: Mature pod color, PS: Pod shape, SCC: Seed coat I~ *l@‘ Ajj\j ’ié ’ *lﬂ:} %—‘DL II] LI* ﬂ:} ’ ﬁlﬁj‘é ’ ﬁ*ii
color, SS: Seed shape, SCG: Seed coat glossiness, the same as below 6.4 g, IE[l: 5 /l\%%‘%é ':P%jtﬂ/ﬂ o

R3 RAMYEUERHERSH

Table 3 Variation distribution of 12 quantitative characters

PRI FEE e/ IME WRAE P22 5 RAL ZREER R
Character Mean Min. Max. SD (%)cv H'
T (d)ED 8.16 6.00 11.00 1.09 13.31 1.083
JFIEWI (d)FD 50.49 46.00 55.00 2.68 5.30 1.731
A (d)MD 66.37 63.00 69.00 1.55 234 1.634
¥k (ecm ) PH 90.67 73.00 107.20 8.47 9.35 2.203
4344k NOB 2.74 1.00 4.40 0.79 28.74 2.182
FZET I NOM 10.10 5.60 13.00 1.65 1633 2.194
JEJERTE (em ) BPH 13.31 5.00 20.75 4.18 31.43 2.090
PARRIEA NP 30.66 13.00 49.80 8.60 28.04 2.207
J&K (em ) PL 10.24 7.82 15.83 1.97 19.20 1.990
JE (cm ) PW 0.52 0.41 0.87 0.08 15.62 2.042
SR NSP 11.93 8.80 15.40 1.45 12.13 1.723
ORI (g ) 100-SW 5.76 3.70 8.80 1.00 17.32 1.805
P Mean — — — — 16.59 1.907

ED: Emergence days, FD: Flowering days, MD: Maturing days, PH: Plant height, NOB: Number of branches, NOM: Node number of main stem,
BPH: Bottom pod height, NP: Number of pods per plant, PL: Pod length, PW: Pod width, NSP: Number of seeds per pod, 100-SW: 100-seed

weight, the same as below
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Fig.1 UPGMA dendrogram based on phenotypic
characters of the 49 mung bean genotypes
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Bde /D SEYN 290 A ki Y h gkt RiE LUE R
BN 3 Bl OGRZ N E, BRI 5.4 g FRRIR/N
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5OV AL 10 0y 1 RE, AR R e, T 1
R092.7 em, MR B DL & AR R FE I E R B AR,
RFEALUBAORNE, R ZNEMIE, KL L
J B AR TE A 32, Bl o, EORLEE 5.7 g, KR KD
SRR
23 ERHHH

X} 49 0y Z IR0k 26 A~ MR PE AT 3 R4 4
M, 4553 s (5), /i 4 A 32 8050 1Y 5 k=R 0 1)
H 15.736% . 10.148% . 8.620% . 8.252% , £ it o1 #k
N 42.756% 55 1 FE SRR ] 1 A T 1

Table 4 Average expression of part of the characters of the Groups

. BRSO M| EZEORIEEE - LS ek E e Fhlz  ERLE
ES G R ORI O RN -

P (em) A%k (cm) JH (em) Rk JeEFE (g)
Group MPC PS sccC SS

GH PH NOM BPH NP PL NSP SCG  100-SW
1 Hi 85.0 9.9 12.1 A 308 10.0 12.1 54 Fl eS| N 5.9
Il . 885 10.6 15.2 wH WAFEE 323 10.6 10.9 Lk H FIATE St 6.4
m T 87.0 8.5 15.5 E-2 WPE  35.0 11.3 12.4 i 2312 ot 42
v B 967 10.2 13.5 T 291 10.5 12.4 ok FllES £ 5.4
\ i 927 10.1 13.5 W FMIE 311 10.0 11.7 Lk HFIAETE b 5.7

G5 > Mk B 2 far 5 s, 4300 —0.410 T —0.402,
A AT TAEMR A K 2T AR DG ER . 582 &
JI 53 B SEBOR K 1 A B v L 40 R 0.374
A1 -0.355, FL A | AR 3% 19 02 T i ™ & AH 5 1 P
Mo 25 3 F AL P AR BRI AR M I AT A g, 43
A2 0.348 F10.372, X3 1Y J2& 43 BRI AH DG 1 1
Ro 55 4 FRU TP I FURIE B 4R 4 , 40

-0.497 F1 -0.399, A QR A IR A K AH
K FRIPEIR

HRAE o e s 5, MR 26 AR BT 3 A4
TGS T =4 F RS R (I 2), Bl
IR 49 S BERE TE 2 A KR, 43 A TE X
T BRREZ R BT RUR R, 143 A 78 X 3 1T A b
B R R AR
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Table 5 Eigenvalues and eigenvectors of the first four
principal components

PR 5 F Principal components factor
Trait PC1 PC2 PC3 PC4
HTIH ED 0.158 -0.082 0.154 0.364
JFAE FD -0.195 0.048 0.133 0.120
A MD 0.006 -0.094 -0.106 0.128
Fita CAE 0.021 -0.025 0.132 0.115
HZE5(0 YSC 0.075 0.003 -0.069 0.170
XA LR SLS -0.185 0.012 0.158 0.276
e FC 0.008 -0.057 0.198 0.032
KM GH -0.410 0.111 0.164 -0.010
4532 >) ¥ PHA -0.402 0.086 0.177 -0.066
I TLS 0.037 0.201 0.224 0.265
FEWEMMHC 0012 0.157 -0.294 0.055
Kk PH -0.363 0.166 0.083 -0.249
SR NOB 0.331 0.218 0.348 -0.006
kit BR 0.310 0.301 0.372 0.003
FZEHHNOM 0.041 0.267 0.077 -0.052
JEIERFE BPH 0.034 0.161 0.019 0.203
gD, MPC 0.142 -0.233 0.010 0.141
JEIE PS 0.044 0.023 -0.289 -0.497
BARRIER NP 0.232 0.374 0.185 0.049
Jék PL 0.040 -0.355 0.342 -0.073
JETE PW -0.168 -0.214 0.251 0.100
FASERIE NSP -0.021 -0.361 0.279 0.232
kit SCC 0.064 0.090 -0.184 -0.140
HRIE SS 0.058 -0.039 -0.179 -0.399
B GEE SCG 0.285 -0.199 -0.109 0.125
ERLEE 100-SW 0.176 -0.299 0.157 -0.123
iﬁfiﬁ:ﬁg atio 15.736 10.148 8.620 8.252
Zi 5k (%)

Cumulative 15.736 25.884 34.504 42.756
contributive ratio

o

0.42 - ° 5

2 49 ERFE=4EER S (PCA ) BB
Fig. 2 Three-dimensional PCA scatter plot of the 49 genotypes
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Table 6 Resistance to fusarium wilt of the 49 genotypes

e o ATEEE S fﬁ‘%i&%ﬂﬂ - o o ATEE S fﬁ‘%ﬁ%ﬂﬂ -
No. Name (%) &TEH Resistance || No. Name (%) KTER Resistance

DI AUDPC DI AUDPC

ZY-1 ESR-371 56.58 10.500 & 7ZY-26 E¥2 35 77.08 15.925 =7
ZY-2 535 72.92 15.225 J& ZY-27 A bz 18.75 3.013 Bt
ZY-3 E2 35 72.08 13.925 I ZY-28 EL 70.83 14.267 J&
ZY-4 S AL oA 69.17 12.167 J& ZY-29 53z 61.25 13.258 JR&
ZY-5 L 61.25 11.683 Ja& ZY-30 INEEE 67.92 16.192 &
7ZY-6 £235) 70.00 14.417 & ZY-31 g 75.42 15.350 T
ZY-7 KEF 71.25 15.873 J& 7ZY-32 KNS 20.50 3.417 e
ZY-8 gl 69.58 13.675 I ZY-33 £S5 69.17 14.940 &
7ZY-9 LN 35 47.50 9.392 it ZY-34 £l 71.25 16.817 JR&
ZY-10 5451 75.42 14.467 i R 7Y-35 IREREL 46.08 10.058 LEE7IN
ZY-11 5t 45 72.50 15.267 & ZY-36 b de) 49.58 8.958 it
ZY-12 45 67.08 14.017 J& ZY-37 IREREL 68.33 14.308 Ja%
ZY-13 E e d5A 50.08 9.417 5N ZY-38 £S5 67.08 16.995 &
ZY-14 (535 20.42 3.200 Ei 7ZY-39 AR LR 50.67 12.133 Rk
7Y-15 HLk 66.67 12.942 J& ZY-40 L 71.25 14.925 %
ZY-16 F 2t 45 69.17 14.067 & ZY-41 IRERL 71.67 14.483 &
ZY-17 IREEE. 68.33 13.450 J& ZY-42 AHLE T, 52.50 9.100 g
ZY-18 HESE-3171 73.33 13.325 J& 7Y-43 5 15.00 3.017 7
ZY-19 535 64.58 12.483 JE& ZY-44 (545 73.33 15.942 J&
ZY-20 Lk 73.33 14.392 JE& ZY-45 A HbLR 54.17 11.025 L
zZY-21 IRERTL 70.83 13.517 J& ZY-46 £ 35 74.17 15.225 I
7Y-22 WLk 60.00 10.950 J& ZY-47 AL = 49.58 10.783 Tt
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