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Drought Tolerance in Common Bean Germplasm at Bud Stage
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Abstract; Drought is a major problem for common bean production and the drought tolerance in common hean
is a priority research area in worldwide. The germination rate and germination vigor of common bean germplasm re-
sources were evaluated with different PEG6000 density. The results showed that 19. 6% ( —0. 7 MPa) was the opti-
mum density for screening drought resources at bud stage of common bean. Thus, —0. 7 MPa PEG6000 solution was
used to analyze 121 accessions of common bean germplasm resources for drought resistance. Principal component a-
nalysis results showed that relevant germination rate ( RGR ) , relevant germination vigor (RGV ), relevant fresh
weight(RFW) ,relevant dry weight( RDW) ,relevant root length( RRL) ,relevant shoot length (RSL) ,relevant root /
hypocotyls( RR/H) ,relevant germination index( RGI) ,and relevant activity index( RAI) were considered as closely
related traits for the drought resistance in common bean. Based on the membership function analysis, Yuejindou
(F0000156) and Baibiandou ( FO000613 ) exhibited high drought resistance.
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Table 2 Effect of different osmotic potential of PEG6000

on common bean seeds at bud stage

IR (MPa) HeFE (% )

R , RER(%)  REB(%)
Materials o GR GV
potential tration
ThE 0.0 0.0 95.5+0.03Aa 95.5+0.03Aa
F0000278 —0.3 13.1 97.8 £0.03Aa  95.5 +0.06Aa
-0.5 16.8 95.5+0.06Aa 91.3 +0.06Aa
-0.7 19.6 82.2 +0.06ABa 48.9 +0.03Bb
-0.9 21.8 64.5+0.08Bb  27.2 +0.05Cc
-1.1 23.7 31.1+0. 13Cc 0.0
BAT58 0.0 0.0 100.0 £0. 00Aa 100.0 +0. 00Aa
F0004413 -0.3 13.1 97.8 £0.03Aa 88.9 +0.06Bb
-0.5 16.8 95.5+0.03Aa 88.9 +0.03Bb
-0.7 19.6 46.7 £0.00Bb  28.9 +0.03Cc
-0.9 21.8 15.5+0.03Cc  11.1+0.03Dd
-1.1 23.7 4.5 +0.00Dd 0.0
2D 0.0 0.0 77.8£0.03Aa 77.8 +0.03Aa
F0000425 —0.3 13.1 84.5 £0.03ABb 31.1+0.03Bb
-0.5 16.8 73.3 +£0.00Bb  18.1 +0.03Cc
-0.7 19.6 20.0 +0. 00Ce 0.0
-0.9 21.8 2.2 +0.03Dd 0.0
-1.1 23.7 0. 00 0.0
INTE IR 0.0 0.0 95.5+0.03Aa 95.5+0.03Aa
F0000426 —0.3 13.1 84.5 +0.06ABb 77.8 +0. 11Bb
-0.5 16.8 71.1 +0.06Bc  48.9 +0.03Cc
-0.7 19.6 24.2 +0.03Cd 0.0
-0.9 21.8 6.7 £0.00De 0.0
-1.1 23.7 2.2 +0.03De 0.0

2 R Duncan 3, RE/NE FHRFER2ZF B (P <0.05),
AFKE FRRRZEFWBE (P <0.01)

Multiple comparison using Duncan test, different small letters mean signif-

icant difference at 0. 05 level , different capital letters mean extremely sig-

nificant difference at 0. 01 level
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Table 3 The germination indices comparison of 121 accessions of common bean germplasm resources under water and
—0.7 MPa condition

pis: Ei=tan RER ORFH FEE(g)  FTE(g)  THREK(em)  ERK(em)  HHEEHK
Treatment Index (%)GR (% )GV FW DW HL RL Gl
FEAmK e RAH Max. 100.0  100.0 1.26 0.12 13.73 20. 96 3.61
BFe/ME Min. 62.2 48.9 0.21 0. 02 2.71 3.47 0.39
I Average 93.2 86.2 0.70 0.05 7.23 9. 80 1.33
P2 SE 0. 07 0.10 0.20 0. 02 2.65 2.95 3.22
WRFE(%)CV 7.8 11.1 27.8 33.3 36.6 30. 1 37.2
~0. 7MPa PEGG6000 B RAH Max. 60.0 48.9 0.10 0.03 1.62 5.93 0.20
He/ME Min. 2.2 0.0 0. 02 0.01 0.85 1.03 0.00
I Average 26.8 11.8 0.06 0. 02 0.85 2.81 0.06
brif2 SE 0. 14 0.11 0.07 0.00 0.21 1.10 0. 04
BRE(%)CV 52.6 90. 7 28.9 26.7 24.6 39.2 71.4
A PRAS T B 4 A5 Ak YIH Average 66.4 74.4] 0.64 ] 0.03 ] 6.38 ] 6.99 | 1.27 ]
ARZE(%)CV 44.81 79.61 L1t 6.71 1201 9.11 34.21
F4 MEERNFLTESERRAERERE F5(4)
Table 4 The eigenvalue and accumulative variance con- szt ¥ Component
tribute of drought resistance indices Indices 1 2 3
TH A Component AHXS T K RHL 0. 683 -0.579 -0.133
Ttems 1 2 3 4 5 6 FAXFAEAR K RRL 0. 884 0. 028 -0.073
FEE(E 4.768 2.182 1.467 0.482 0.442 0.252 AT RSL 0.937 -0.190 -0.074
HITH (%) 47.682 21.824 14.666 4.819 4.424 2.523 AT RAR T IRl RR/7H 0. 190 -0.077 0. 847
ERTIIRR (% ) 47.682 69.506 84. 172 88.992 93.416 95.939 ARXT & 454K RGI 0.225 0.058 0. 840
AHXIE 14540 RAI 0. 820 0. 475 -0.014
R 3 AR (R S) W1 il AR LY ER 47.682 69. 506 84.172

FHBO AR S AR E A IRAR K AR X T
LA RO i 8 E, AR ] A 2 XA X
2 i 3 A SR AR S 2 AR AR X K A A
Y XHERR AR AR 1) 45 1 3 Aol =20 Y2
AR IRAR B Al L RIAH XS K 28500, Rk 1) 4 ) 48
SHEBK, VL3 DAL R PRAE T 838 5 2 28 )
PO, DRI, 25 308 55 52 27 S0 S0 5 48 b m] LT
PSRN A2 2538 AR R 253 RO B AR
FHRTIAARAS ARXE B2 AR/ T R4 LE RS
R R ARE T H6 5K

x5 EHAHWR

Table 5 The principal component analysis of different in-

dices of common bean germplasm resources

W E Febr A+ Component

Indices 1 2 3
AHXT R 2% GR 0. 408 0. 837 -0.103
AHXS R 23 GV 0. 459 0. 817 -0.005
AHX e H RFW 0.908 -0.290 -0.053
AHX T RDW 0. 825 -0.354 -0.025

Accumulative percentage
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H FE A A B 1 9 R ARAE PO BT S
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338 3 P T )RS RS, A R Y 4
B, SRAS TR 2 17, 23 51 o8 BR 3 T2 (F0000156 )
FF R 5.(F0000613 ) , ~F- 155 J& s BB IA 1 0. 72 11
0. 69,1 S HERAEHE 1. 6% ;T 14 43, 5 HER AR
[ 11. 4% 356. 9% WM L R INFL U, T4 70 5 1t
Ah IBARASHUBHI R 37 4y, ARG 30, 1%

3 it
3.1 EEREFHRINNELEERESERRER

FAYIFh -0 R AR AT sl R FL N 57
Wy i 12 K M ) o3 SRR 2K o3 BT A TE AL
G BRI 25 T A REBEAT 25 Fh AR AL A A= B 3l LA
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Fig.1 The proportion of different drought resistant of

121 accessions of common bean germplasm resources
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