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Drought Resistance Identification of Mungbean
Germplasm Resources at Bud Stage

WANG Lan-fen, WU Jing,JING Rui-lian, CHENG Xu-zhen, WANG Shu-min

(Institute of Crop Sciences ,Chinese Academy of Agricultural Sciences/ National Key
Facility for Crop Gene Resources and Genetic Improvement , Beijing 100081 )

Abstract ;: Drought stress is a major problem for mungbean production and the drought tolerance evaluation is a
priority research for mungbean in whole world. The germination rate of 4 accessions of mungbean germplasm re-
sources was tested with 5 PEG-6000 concentrations to determine the proper PEG-6000 solution for drought resist-
ance screening. The results showed that 21.8% ( — 0.9 MPa) of PEG-6000 was the suitable concentration for
screening drought resistant resources at bud stage for mungbean. 113 accessions of munghean germplasms resources
were evaluated the drought resistance with —0.9 MPa PEG-6000 solution. Correlation analysis results showed that
relative values of germination energy, germination rate, hypocotyl length,radical length,total length, fresh biomass,
dry biomass, germination index,and vigor index were closely related to the drought resistance. Based on the subordi-
native function analysis of screening results,one germplasm, Dangdijidou ( C0000626) with the most drought resist-
ance and 16 drought resistance germplasms were identified and recommended to be used in the drought tolerance
improvement for mungbean breeding.
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K2 (GE, germination energy ) , #H X} %& Zf 3
(RGE, relative germination energy) , & % (GR ,
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Table 1 The information,total subordinative function value and resistant evaluation of 113 mungbean germplasm resources

4 3 S
‘ BRI gy : SRRE e
5—Gi's A eI Total Gi—Gi ' L He TR Total
Resistant Resistant
Number Materials Origion subordinative Number Materials Origion subordinative
evaluation evaluation
function value function value
€0000626 B N 0.8 HR €0000637 K\ e 0.38 S
€0000779 WLk bk 0.76 R €0001715 WALEG T W 0.38 S
€0000627 4 e 0.75 R 0005645 ey SUES 35 RE3 0.37 S
€0004797 - 25k e 0.74 R €0000401 (5351 111 75 0.37 S
€0000565 iz 5] iy 0.73 R €0000783 £ 351 jiey 0.37 S
€0000496 INGETL 11 75 0.72 R 410 2 1T 0.37 S
€0000536 G 174 0.7 R €0000718 Ngt 5k 0.37 S
€0000533 351 1 g 0.7 R €0000655 NG e 0.37 S
C0000492  TE/NINGH 117G 0. 69 R €0000774 NG & bk 0.36 S
0000601 5351 e 0. 69 R €0000643 535 e 0.35 S
€0001852 INGEE 17 0.68 R C0006179 5K K 1 485 4% Wt 0.34 S
0000623 G N5y 0.65 R C0005501 WS w&EE MW 0.34 S
0000633 INGETT S 0.64 R 0000630 NG S 0.34 S
€0000525 K4k 1 75 0.63 R €0000477 K4t 1L 75 0.34 S
C0000509  H b Jp 4k o 11 74 0.62 R €0000441 5351 175 0.34 S
€0000499 > 35 1L 7 0.61 R €0005176 9003-352 % 0.33 S
€0000659 e 352 N 0.61 R €0000384 5351 11 g 0.33 S
€0000561 WLt 1 g 0.59 MR €0000376 R Ak S 1L 75 0.31 S
€0000558 NG 1 PG 0.58 MR €0000446 53] 174 0.31 S
€0000532 5 11 75 0.57 MR 0000440 B2 3] 1L7g 0.3 S
€0000515 G 1 g 0.57 MR 0000443 (5351 1 7g 0.3 S
€0000516 INGET 1 g 0.56 MR €0000004 25 Jb 0.29 S
€0001829 INGET 1y 7y 0.56 MR €0000527 SN 35 1 7g 0.28 S
€0005640 a1 5 T 0.56 MR 0005223 T Mk gk 5 175 0.28 S
€0000470 Kat 1 g 0.54 MR €0000400 £ 35 111 74 0.27 S
€0000624 NG CE 4o 0.54 MR €0000465 NG 1175 0.27 S
€0000610 537 SE3 0.54 MR €0005636 17942 e 0.27 S
€0000404 g 11 75 0.54 MR €0000409 INGETG 175 0.27 S
€0000472 535 175 0.52 MR €0000001 351 b 0.27 S
0000639 i3> S 0.52 MR €0000721 NG E =+ 0.27 S
€0000591 e S 0.52 MR €0005178 b = % 0.26 S
€0000649 NG S 0.52 MR €0000399 A /NG 17y 0.26 S
€0000473 - 35 11 74 0.5 MR €0000058 535 Jb 0.26 S
€0006563 het9 & b 0.5 MR €0000766 NG & bk 0.26 S
€0001791 £ 3] [k 7 0.5 MR Hesg 8 = % 0.26 S
€0000568 WakT 1 g 0.49 MR Ha10 B b | 0.26 S
€0000378 NiEs 352 1L 7g 0.48 MR €0006399 GF:3 5 BRI 0.26 S
€0001792 Mgk e 7 0.47 MR FG BH 4% i 0.24 S
€0000622 351 AEnn 0. 47 MR i SR i1 0.24 S
€0000528 peEs3=s 1 7§ 0.47 MR s S 14 0.24 S
€0000447 INGETG 11 75 0.47 MR €0001100 KL % 0.24 S
LS =2 [ v 0. 47 MR HG3 5 #HHk 0.23 S
0000463  —REkLE 1L PG 0.45 MR €0000442 g 175 0.22 S
€0005122 Hg2 B MBI 0.45 MR €0005138 8902-4150 Tk 0.21 S
€0006509 HLpT B bk 0.45 MR €0005196 VC6089-2 W e 0.2 S
€0006396 HEt9 5 AR 0.44 MR €0000407 W 11 7 0.2 S
0005149 9002-334 IS 0.44 MR €0000595 INBLGE e 4 0.19 HS
€0000772 INGET = 0.43 MR €0000648 NG N 0.19 HS
C0000712 N RN 0.43 MR 0004474 VC1628A B e 0.17 HS
€0000724 NG =K 0.42 MR €0000454 INGET 11 PG 0.16 HS
€0006507 Haps B FHK 0.42 MR €0000942 g % 0.16 HS
€0000380 INGET 174 0.42 MR €0006508 HEE6 B RN 0.15 HS
€0004844 Y- 1) e 0.42 MR €0000456 RAY: 31 174 0.14 HS
SRz K 0.41 MR €0000408 5351 1L g 0.12 HS
C0000416  — REk&E 117G 0.4 MR Lk 11-8 & T 0.09 HS
€0000005 35 b5 0.39 S T2 B LI 0.08 HS
€0000062 =35 b5 0.38 S

HR: &0 R B0 MR B0 S 3 BUR G HS 85Uk, T F
HR : Highly resistant, R ; Resistant, MR ; Moderately resistant, S : Susceptible , HS ; Highly susceptible. The same as below
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Mok 5 A, 9%.0.8<X,, mPi (HR, highly re-
sistant) ;2 2% :0. 6 <X, <0. 8,#i (R, resistant) ;3 2 .
0.4<X, <0.6, 7 ( MR, moderately resistant) ; 4
26.0.2 <X, <0.4, B (S, susceptible ) ;5 2%,
X, <0.2, 8% (HS, highly susceptible) ,
1.5 HiEAE

¥ A Excel 2007 F1 SPSS 16. 0 %% 4 3 47 2 5
I3 e

2 HZRE50MH
2.1 A PEG-6000 23E HEHEMBHE T F
B R IE N

LR 02 W T 548 0 B LY PEG-6000
WS 3 B AERTIADE o a1, DL SRl /NG
(CO000633) | 47T Fft iz 4 1. ( C0000441 ) | 55 i Jak Fof
JoT 5 B g% 5L (CO001574 ) F i Jg 74 B it W] 4% 245
(€0000069 ) A #1 K}, B & - 0.7 MPa, —0.9 MPa,
~1.1 MPa, —1.3 MPa fl — 1.5 MPa 5 Fi /&~ [m] v Jif
) PEG-6000 15538 i W AT A W &, LLZE K
X HEC, A DU AN () o 0 J5 1) e 28 30 22 S5 M sl 88 Ak
45 0 BRUAZR I K R X BRI 4 03 b RL K 2 2R 2 3K )
100% , 1ii 5 F A [A] & i& # PEG-6000 %% {4 T,
~1.5 MPa A% %, —1.1 MPa 1 — 1.3 MPa [y k& %
FARMK B 2K 4, - 0.7 MPa B9 &k 24 & 470 5

R2 REFHEHBTEERILER

Fofila] 22 SN BT BT AE - 0.9 MPa 254 T, & 2R Ml
FRAAEW R 257,15 4 O Fh B 5T B AR,
I, B A8 S G 2F S B BT 4K 8 1Y 1S . PEG-6000
BiEHH -0.9 Mpa, ik EH 21.8% ,
2.2 FAEZREMEKEE -0.9 MPa £ EB T &K

BRI

FIFH - 0.9 MPa PEG-6000 ¥ i %} 113 )y 4 5.
P EAT VPR e (R 2), -0.9 MPa &%
R, G T R ¥ 32.72% ~37.87% ,F-1 K
35.30% BT HB T 62. 71% ; K 2 %4 58.29% ~
63.04% , - 60.66% , % % HE R F% 38.64% ; H
il F b s 27 20 A [R) B B2 A ], 3 R IR IRAR
AN o AN Rl O S SR [ 2 O 7l B
15.66 ¢cm.7.09 cm.1.95 ¢.0.09 g .22.75 cm, K%
FEBOMTE 346 000 9 F B 31,70 F1 4. 99 541 >4 T X
W[ 94.34% . 61.81% . 89.86% . 75% . 81.05% .
72.05% 91.9% . W] UL, 58 XF T 4 SR B
RN EIVE R BAE Z Atk L, B30 R B A A
25 . NIREK Z I H B K, TRk 94.34% 1% )
TREORZ , FREIR 91. 9% |, T IR MR K 32 30 i d5e /N , AR
TRET 61.81% , ULAb, 435 %) IEAH L, T AT 46 A5
748 S B AN [R)VRR BE A 3, L R IR Al Y
SRR, X IR BN T 48.07% |, J& X HR Y
5.79 B K FH AL RBORZ, X IREE T
35.55% & XF MR 10. 87 A%, Uk BN [] 5 A A9 A=
MARRTE TR N 2R W R, &8 LTk, &
TSR E S Z MR AR G, s AT AT R —
B bR AT PPN S AEAE — o 0 M 5RO L AT
LA o B MR o

Table 2 The comparison of the germination indices for 113 accessions of mungbean under water and -0.9 MPa PEG-6000

solution
PLBL LD R RHR 2 ff FETFE O FHRHK  BERK ZEAK REF4 W 7148
Treatment Index (% )GV (% )GR (g)FW (g)DW (em) HL (em)RL  (em)RSL ¥ Gl ¥ Al
KK fix KA Max. 98. 67 99. 66 2.23 0.13 16.91 11.91 28.63 45.08 5.66
#/ME Min. 97.35 98. 96 2.12 0.12 16. 29 11.02 27.51 42.91 5.20
{8 Average 98.01 99. 31 2.17 0.12 16. 60 11.47 28.07 44.00 5.43
brifE2E SE 0.33 0.18 0.03 0. 00 0.16 0.23 0.28 0.55 0.12
R RE(% ) CV 3. 60 1.90 13. 87 22.09 10. 03 20. 86 10. 68 13.20 22.68
~0.9 MPa I KA Max. 37.87 63. 04 0.24 0.04 1. 04 4.68 5.71 12.95 0.48
PEG-6000 f%/MHE Min. 32.72 58.29 0.20 0.03 0.84 4.07 4.93 11. 66 0. 40
{8 Average 35.30 60. 66 0.22 0.03 0.94 4.38 5.32 12.30 0.44
bR 2 SE 1.30 1.20 0.01 0. 00 0.05 0.15 0.20 0.32 0.02
AARRE(%)CV 39. 14 21.03 44.98 34.82 58. 10 37.28 39.23 28.07 51.24
Ak T 58 Xk {4 Average 62.71 | 38.64 | 1.95] 0.09 | 15.66 | 7.09 | 22.75 | 31.70 | 4.99 |
YA 1k R RE(%)CV 35.551 19.13 1 31.10 1 12.74 1 48.07 1 16.42 1 28.56 1 14.86 1 28.56 1
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Xb 113 2k AR AE - 0.9 MPa SR E 45 4F T
IE (10 AR AR ZEAT A G0 B, S5 2R (R 3) 1B
N R/ R Ko 5 6 A b B AR 2 A
K, 55380 3 AHEARA SN 22, HoAy 9 TG bn B AR X
K 2F AR ERAXE T IR AR G PR B/ Z Ah A i B
S I B IE A O AH G R B T 0. 257 ~0.940 Z
(], AR 5C 28 8 BN < R X e 28 3855 4 0
KHFAREC(R =0.940) A B 2K S A IER K
(R=0.919) MIXF EZF K ST (R =
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Table 3 The correlation analysis of drought resistance index

0.865) , A1 XF 1 J1 45 B 5 A X & ZF 15 B (R =
0.851) AHX B ZF K 5 HIXS B E (R =0.813) A XS
I AR RS AR A 2F 35 (R = 0. 803) AHX I ) 15 4K
EHXS T (R =0.802) (AH X & 5 -5 A X T IRgh K
(R =0.797) A Xt & 28 K5 MM & ZF (R =
0.758) AHXS % 748 B 5 X B ZF K (R =0.743) |
RO S 25 i B A S 2F AR (R = 0. 734 ) ARG )
FRECS M fEEL (R = 0. 733) (RIS K 2R 48 205 MRS
SR (R =0.730) AH X6 B S5 A IR K (R =
0.702) . HULAT W, BRI AR/ R IRl 38 Bz Ah, Hox
9 Tl 4 b 2 18] B AH M & o

AR/

o AHX & AEXS & X X IR AR X A AHXF X N iERowa
7 6 A ) ] ! ) . Ji il 4 X Ny
Indices L A it PN fif 7 T & Index of HIEH
RGV RGE RHL RTL RFB RDB Gi
RRL/RHL
AHXT & 2 % RGE 0. 688 **
AR Al RHL 0.619** 0.183
X AEAR K RRL 0. 649 ** 0.439*  0.673"
X2 RTL 0.758 ** 0.394*  0.865" 0.919 **
HiXS i # RFB 0. 688 ** 0.355*  0.797" 0.702 " 0.813 "
HiX+ 5 RDB 0.417 0.257*  0.457" 0. 460 ** 0. 504 ** 0. 606 **
AR/ T R b 45 K -0.293 " 0.15 -0.643 " 0. 006 -0.326™  -0.415" -0.193 *
Index of RRL/RHL
HIXS R ZFAR B Gi 0. 940 ** 0.734*  0.570" 0.637" 0.730 " 0. 648 ** 0.420™  -0.003
AR % 7746 % Vi 0.803 0.573"  0.628 ™ 0.657 0.743 " 0.733 " 0.802 ** -0.283* 0.851*
TLEFRFE(P<0.05), " EFRBFE(P<0.01)
* :Correlation is significant at the 0. 05 level (2-tailed) , ** :Correlation is significant at the 0. 01 level (2-tailed)
2.4 BEMEFHAEUEASHSTH 4500 - s
BT BB O W HE AR 2 R) 2 B IR A oG, BRCR % ‘3“5)88 - 13.63
FHIX O T8 A (1 2 S J 0 4 & 20 B 0 R MR 4 5 3000
GV o A3 AT 113 4 5 B 5T %) 5 SR JE A, 4K 4 S iggg
JE BB S AR AE RS S HUR R 14y, o 2 2 1500 - 14.16
(0000626 , &A1 0. 80 HLRENE 16 43, & 1000 s
SR 14, 16% 59 31 #4% 57 (C0000779) | 0.00 L o2 . .
HR R MR S HS

4 o (€C0000627 ), K 4 T (€C0004797 ) | ¥ 4 ©
(€0000565) /N4 5 (C0000496) | 43 T ( C0000536 ) 4
7 (C0000533 ) . §% 2 /N 4 T (C0000492) | G
(€0000601) /N4 5 (C0001852) | 43 T (0000623 ) /Ih
£k 17 (1€C0000633) | K 4k & ( C0000525 ) | 5 b Jp 4% T
(€0000509) £ &7 (C0000499) ., 4x 43 7 ( C0000659 ) ; 1
PURP ST 38 103, 1 33. 63% ; B U U R K351 R
48 13110 453, 43 ) i (HRE L 42. 48% F1 8. 85% (%
LK 1),

YUk Resistant grade

1 FEHREMSE R FRET & 8L 5
Fig. 1 The proportion of different drought resistant

germplasm of 113 accessions of mungbean
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BRRE TR T, 7 55 R PT R R,
g 26 3 (5 S8 B8y 23.01% , F ) (NSl
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(2.65% ), Hax 4 4340 0% A AR (A6 5t 7 b R 22
T, HA A 0y 1 b 5T A JB T 50 R R A gl Uk 2k A
(1 2) ,3x — 45 B 5 5T 78 48 03 19 20 8588 S 2% A
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4 £t

A5 R ELIH, L -0.9 MPa PEG-6000 5%
Rl R VR SN A SLNE NN o R2 QR LT KT
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Fig.2 The proportion of different grade of

drought tolerance germplasm in different province
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