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Influence of Drought Stress on Soybean Physiological Indexes
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Abstract; To investigate the drought resistance of soybean varieties, stress coefficient analysis and grey related correlation a-
nalysis were introduced into this experiment, which can identify the drought resistance of all the test varieties and provide the
basis for the drought screening. Results showed that under drought stress, with the time of drought stress exterding the relative
water content of leaves(RWC) decreased in 12 varieties, while the content of soluble sugar( WSS) , free proline ( Pro) and
malondialdehyde (MDA) content increasd gradually, especially the peroxidase (POD) activity in most soybean cultivars ex-
hibited up trends. Divided all tested varieties into 3 groups, Heinong56, Ha5489, Heinong59 exhibited high drought resist-
ance and the grey correlation grade (r;) >0.7737; Suinong28, Hefeng55, M3, Heinong46, Heinong50, Heinong44 were
moderately resistant (0.7720 <r, <0.7488) ; Fengshou24, M2, M1 were lowly resistant (0.7453 < r, < 0.7359).
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Table 1 Breeding units and regional adaptation of
tested varieties
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Fig.1 The influence of drought stress on RWC of leaves
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Fig.2 The influence of drought stress on Pro content
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Fig.3 The influence of drought stress on WSS content
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Fig.4 The influence of drought stress on MDA content
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Table 2 The stress coefficient between drought stress and drought-resistant traits of soybean varieties

sty ol AAXE KB RWC il 2 B2 7 HE Pro AT ERE i WSS W RS H MDA i LW 11 POD

Cultivar A B C A B C A B C A B C A B C
MR 44 Heinongd4 0.87 0.93 0.81 2.28 19.52 1.41 1.13 0.8 1.53 1.07 0.62 1.66 2.19 7.15 2.96
Mk 46 Heinong 46 0.92 0.92 0.87 1.57 5.66 1.09 1.02 1.11 .18 1.13 1.28 1.54 1.51 3.06 2.39
M 50 Heinong 50 0.88 0.87 0.93 3.63 14.96 1.27 1.18 0.96 1.18 1.26 1.32 1.26 1.20 2.93 1.55
M 56 Heinong 56 0.92 0.95 0.91 1.23 1.57 1.31 1.31 0.8 2.03 1.02 1.05 1.15 1.06 3.06 3.24
M 59 Heinong 59 0.92 0.95 0.95 1.39 3.60 1.27 1.03 1.31 1.64 1.13 1.18 1.04 1.49 4.81 3.74
I 5489 Ha5489 0.94 0.95 0.94 1.35 1.80 1.20 1.90 1.03 0.98 1.99 1.60 1.04 1.25 3.95 3.25
F i 24 Fengshou24 0.96 0.96 0.94 1.60 22.49 1.64 1.54 1.04 1.29 1.56 0.85 0.99 2.62 4.88 3.24
2% 4% 28 Suinong28 0.88 0.88 0.89 5.28 58.43 2.57 1.39 1.15 0.97 1.26 0.67 0.69 1.05 2.68 1.64
F 1§t 55 Hefeng55 0.90 0.93 0.89 15.61 21.59 1.57 1.81 1.31 1.09 1.91 1.06 0.73 1.24 2.61 0.78
M1 0.94 0.98 0.94 1.04 1.23 2.24 1.05 0.80 1.35 1.08 1.19 0.81 1.13 3.41 1.53
M2 0.94 0.94 0.91 1.83 15.06 2.03 1.27 1.08 0.80 1.22 1.06 1.00 1.05 3.67 1.18
M3 0.88 0.92 0.90 19.04 33.69 1.13 1.91 1.10 1.51 2.05 1.13 0.73 1.18 2.40 1.38
X0 0.96 0.98 0.95 19.04 58.43 2.57 1.02 0.80 0.80 1.02 0.62 0.69 2.62 7.15 3.74

A B C I3 BN 15 FE 0 -5 3 5 SOk

A, B and C indicated seedling stage, florescence to fruiting period and seed filling to maturation period , respectively.

st Y S IR BB B, R W T 5 gl R AR 56 F M1 Hp APk rp &5 R €5 5CHR B2 r, 2y 0.7983 ~
23 PHEF AT I A A5 R 0 R A 50 gk 28 i 0.8205; M2 £ 3= 55 M3 A 46 JRK 50 B P ML
GFSS LT RRe o, KA SCHKEE r, >0.7319; 25,1, 7 0.7789 ~0.7623, Sk - Bk 56 M3
B 46 TRAC 59 R 44 B 56 I 5489 (M2 Al FIG 5489 HT T 58 J1 B9, K 6 K HEE r, > 0.
M3 $p B &5 K OCHREE r, Jy 0.7179 ~0.6928 ; 7991 ;M1 2% 4% 28 FIEB A 59 Hip Tk &5 | Ji f8, e HE
Flic 24 F M1 LR PR, r, o 0. 6457 ~0. 6402, B, 0.7641 ~0. 7741 ; F 10k 24 M2 F B 44 B
T -25JE W A 59  F ik 24 HiT T R a8 1 |k, K B2 r h0.7278 ~0.7538,
EORHERE r, > 0. 8357 ;1 5489  JAAk 44 24 28 R
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Table 3 The grey correlation analysis on drought

resistance of soybean varieties

i
ik Florescence- fruiting Seed filling
R /mk Seedling stage .
per;od per;od-maturation
Cultivar
/period o e e
Relational Relational Relational
Order Order Order
grade grade grade
Hof 44
0.7105 6 0.8179 4 0.7181 12
Heinong44
WA 46
0.7179 4 0.7668 11 0.7647 6
Heinongd6
oA 50
0.7336 1 0.7623 12 0.7507 10
Heinong50
Mok 56
0.7066 7 0. 8046 6 0.8581 1
Heinong56
A 59
0.7169 5 0.8440 1 0.7602 7
Heinong59
I 5489
0.7010 8 0.8205 3 0.8027 2
Ha5489
F il 24
0.6457 11 0.8357 2 0.7544 8
Fengshou24
%R 28
0.7326 2 0.8077 5 0.7758 4
Suinong28
HF S5
0.7319 3 0.7767 9 0.7467 11
Hefeng55
M1 0.6402 12 0.7983 7 0.7693 5
M2 0.6952 9 0.7789 8 0.7521 9
M3 0.6928 10 0.7745 10 0.7840 3

T B ] AE -2 ] Ok R T AR Y
3R o OCTRR B & 0 DL g it o3 B, A5 S AR G ER
JE(E4) .

F4 HEXREGHREENEGXEKESN
Table 4 Overall grey correlation analysis on drought

resistance of soybean varieties

i ol KR BE Hery

Cultivar Relational grade Order
M4 44 Heinongd4 0.7488 9
M4z 46 Heinongd6 0.7498 7
A& 50 HeinongS0 0.7489 8
M 56 Heinong56 0.7898 1
M4 59 Heinong59 0.7737 3
4 5489 Ha5489 0.7747 2
=it 24 Fengshou24 0.7453 10
2% 4% 28Suinong28 0.7720 4
£ 3 55 Hefeng55 0.7518 5
M1 0.7359 12
M2 0.7421 11
M3 0.7504 6

I WPGMA 32, BRI B 2 o AR O R B B, X
A PRI AT R I AR LA 6

Mok 44
A 50
A 46

M3
HF 55
Fil 24

”ﬁ5489ﬁ

2k 28

000 001 002 003 004 005
R FCHE S /WPGMA 2

E6 #HiXAERMMEBEERENN
Fig.6 Cluster analysis on drought resistance of

soybean varieties
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