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Abstract: The objective of this work is to elucidate the effect of soil drought on leaf physiological parameters at
booting stage and yield of winter wheat. We selected Xiaoyan 22 and other 6 cultivars as experimental materials, and
measured the activities of antioxidative enzymes including the superoxide dismutase (SOD), peroxidase (POD), catalase
(CAT), as well as relative electric conductivity, malondialdehyde (MDA ) content and other physiological traits under
different water conditions by pot experiment. The results showed variations in the effect of moderate and severe drought
stress on activities of SOD, POD and CAT, relative electric conductivity, and contents of MDA, soluble sugar, and pro-
line. Soluble protein content increased in Jinmai 47, Xiaoyan 22, Aikang 58, and Xinong 979, while it decreased in the
other three cultivars. Grains number per spike, grain weight per spike and the 1000-grain weight significantly decreased
under drought stress. Principal component analysis showed an order of drought resistance for these cultivars: Jinmai 47 >
Xiaoyan 22 > Aikang 58 > Xinong 979 > Xinong 509 > Zhengmai 366 > Zhengmai 9023.
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Fig. 1

Effect of drought stress on the activities of SOD, POD and CAT(A - C) and

relative electric conductivity (D) of wheat leaves at booting stage
T BT 1= 7 ARV 979 /M 22 J8 22 366 JEDT S8 PUAR 509 KA 9023 5 42 47
Note: The number 1 to 7 stand for cultivars of Xinong 979, Xiaoyan 22, Zhengmai 366, Aikang 58, Xinong 509, Zhengmai 9023 and Jinmai 47, respectively.
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Fig.2  Effect of drought stress on contents of MDA, soluble sugar, soluble protein,

and proline at booting stage of wheat under drought treatments

2.2 BHETIEHRMRERBREHEXSHT

M 1 LU, TR E T2 &/
AP AR SOD {5 POD i | CAT 15 P A Xt
HL R N R AT A A 2R A B L
FEshn s miel A F R e T R E T
BT SR AR AR — 2, S A SR
PR MEANTR] AT A SIS R P 28 B0 /N 22 Bt
PEESA R miPE . MAHDC RBUE (3% 2) T LA &
TiUAE PR BR A AEAE A AN [ 2 BE A G, b, oh
FET5F SOD 5 POD. Al MM bt 5 REUAE 0.05
KA 1 ARG, 5T EIAE 0.01 K 1 2
AHIE; POD 5 CAT BIHLH REAE 0.05 /KK F i3
PO, S AT AT PE R 1 7E 0.01 KF b 3
AHOG s RIS 5 Il BR AE 0.05 K F 1 B 3 HH K,
HAEMHEEALE 0.01 KV ERFME, ET R
T,S0D 5 CAT W4T 7 R EAE 0.05 /K-F | i 35 4
X, 5 POD AT PEER F1FE 0. 01 7K 1 I 2 40 ¢

POD 5l B HTE 0.05 K R EMAE, 5
CAT AT HERETE 0.01 /K P b S 3540 3¢ vl i 1 b
SRIEPEE AL 0.05 /KF F R EAAC, 5 RTE
0.01 /K b A, XMAErrRitnEe
K H S, P AR ME B 1 X B8 bR X 2 R /N 22
BT PSS HER PR A
2.3 ERWHHH

23 HETRT B =S 18R 5Tk %
KK A 0.7120,0. 1497 F1 0. 0897, R T 51 ik K ik
95.14% ; V5 T2 F , 5 = A 8 AR 0 Tk R4
MK 0.7053,0. 1435 F1 0. 1107, & it 55 ik & ik
95.96% , HAY T Z WS AT, B BTk AT A4 25 B 4
PRAAXT A, ZRARE, PET R T M™ET
BTV 1 BRSO, AT RS AT L SoD Al
POD 1) RFEEK, FTHESE S O 4 Bl PR B 3 T
VIR R B0 R 5 5 2 B, CAT 1§ PE A MDA
BRSO, W E A CAT &A1 MDA &5 3 &



55 3 K FEA T RN AR R A R R Y S 5

JEIT A L S AR A R BROR, TR E AR L ENE GG L 3 (MDA & ) B g 11551 4 i (il 3%
RAHo KRR EHEYE(SOD POD,CAT) e MBI ) 2yl NE DT RPN 195 45

®1 MASBETUERHAE R/ %

Table 1  Drought resistance index of each physiological parameter of leaf

LN Qb3 794k 979 /IME 22 3 366 &P S8 P94k 509 B 9023 B 47
Physiological parameter Treatment Xinong979 Xiaoyan22 Zhengmai366 Aikang58 Xinong509 Zhengmai9023 Jinmai47
ysiological p 29 Y: gm 25 g gm
AL AL MS 177.66 165.68 143.66 177.70 144.17 130.28 196.28
S0D sS 231.70 213.73 173.06 244.97 179.29 150.47 274.32
AL MS 137.89 154.67 112.02 136.04 135.47 105.82 176.60
POD SS 161.11 182.11 108.90 156.05 136.41 100.40 219.54
AL MS 119.49 120.78 105.65 132.28 130.06 112.77 152.51
CAT SS 163.34 159.73 123.72 181.79 177.88 122.34 236.52
AT HL MS 164.52 152.64 262.50 258.33 188.00 250.00 176.47
Relative electric
conductivity SS 225.81 205.27 450.00 441.67 292.00 390.00 264.71
R MS 126.49 115.03 149.90 143.58 184.84 160.45 127.27
MDA SS 155.77 136.90 211.13 192.00 286.64 227.62 169.70
AT MS 151.28 204.00 136.84 168.18 148.39 125.00 209.76
Soluble sugar SS 200.00 328.00 160.53 225.00 196.77 152.50 295.12
ATV R MS 101.04 113.33 92.71 109.52 90.69 78.41 116.54
Soluble protein SS 90.60 101.67 78.12 104.76 68.36 67.61 102.92
TR MS 174.07 235.00 136.84 156.82 142.86 140.00 175.00
Proline SS 244 .44 355.00 163.16 209.09 185.71 180.00 262.50

R2 BUSIRHIEX REKER

Table 2 Correlation coefficient matrix of each physiological parameter

s BRI pqiumms LRLAR MAESE  PIOE MR TREES AR
Physiological I Ak il oA LRI HX: + — e A e IR
y POD CAT REC MDA Soluble sugar Soluble protein Proline
parameter SOD

A LY L SOD 1 0.9041" 0.8533" -0.3656 -0.6100 0.6789 0.8876" * 0.5104
i FH ALY EE POD 0.8493" 1 0.8769* * -0.6436 -0.6083 0.8837°*  0.8115" 0.7384
AL AT CAT 0.7418 0.8403" 1 -0.4159 —-0.2026 0.6415 0.6034 0.3641
AHXT L % REC -0.4670 -0.7197 -0.3878 1 0.4263  -0.6402  -0.2759 -0.7651
P % MDA —0.6882  —0.5561 -0.1615 0.4508 1 -0.6355  —0.7995 -0.7665

AT MERE Soluble sugar 0.7795* 0.9388" 0.7056 -0.6121 -0.6753 1 0.7798" 0.9114" *
AT E M Soluble protein 0.9017* %  0.8764" * 0.6458 -0.4913 - 0.7407 0.9255" % 1 0.6842

fili % B2 Proline 0.4773 0.6390 0.1935 -0.7282 -0.7826 0.7752" 0.6956 1

T 28 R A b = A I 30 D P T 2 A T T A R A LI AR ] AR DG R B, « Al % 23 J25R 0.05 F10.01 KF F EE AR
Note: Values in the lower left and upper right segments are the correlation coefficients between indexes under moderate(MS) and severe drought stress(SS),

respectively; * and * * means significance of linear correlation at 0.05 and 0.01 level, repectively.
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Table 3  Comprehensive indexes and their contribution

- A A i 4 i 4 X e TEETENE RIVAE A, YAl
T e - S S . L S
SOD POD CAT REC sugar protein Proportion
Cl, 0.3711 0.4017 0.2943 -0.2978 -0.3156 0.4024 0.3955 0.3283 0.7120
EP%Z:+ Cl, 0.2189 0.2032 0.6267 0.2258 0.4443 0.0302 0.4430 -0.5166 0.8617
Cl, 0.3242 —-0.1848 -0.1384 0.7253 —-0.4538 0.0012 0.2946 -0.1509 0.9514
Cl, 0.3687 0. 4080 0.3141 -0.2782 -0.3181 0.3901 0.3725 0.3599 0.7053
Pvﬁs;r;(: Cl, 0.3980 0.1662 0.5378 0.4121 0.3256 -0.1321 0.139%4 - 0.4604 0. 8488
) cr 0.1376  -0.1574 -0.34991  0.58600  -0.5298 -0.0954  0.4473  -0.0329  0.959%
®4 BHKARMOSSHERENE(X).DE
Table 4 Comprehensive index, index weight, u( Xj) and D value
L gt , cr, 1y w(X) u(Xy) u(Xy) D)
1 0.6081 -0.7282 —-0.0904 0.5811 0.3358 0.5220 0.5048
2 2.5360 —-1.7451 -0.3625 0.8845 0.0000 0.4187 0.6702
3 -2.319 —0.4062 0.7976 0.1202 0.4421 0.8591 0.2288
IT‘JEM::% 4 0.2966 0.8466 1.1687 0.5320 0.8558 1.0000 0.5807
5 —-1.3069 1.0078 —-1.4653 0.2796 0.9090 0.0000 0.2979
6 —-3.0835 —-0.2582 -0.1133 0.0000 0.4910 0.5133 0.1112
7 3.2697 1.2833 0.0653 1.0000 1.0000 0.5811 0.8803
ALE Index weight 0.7053 0.1435 0.1107
1 0.7964 -0.5139 0.0350 0.6177 0.4154 0.6115 0.5867
2 2.6069 -1.7770 0.0759 0.9231 0.0000 0.6256 0.7507
3 —2.4470 0.0029 0.8671 0.0707 0.5853 0.8987 0.2432
PEES::%E: 4 0.4669 1.2639 1.1604 0.5622 1.0000 1.0000 0.6782
5 -1.6198 0.4532 -1.7361 0.2102 0.7334 0.0000 0.2642
6 —-2.8663 -0.5810 0.0381 0.0000 0.3933 0.6125 0.1295
7 3.0628 1.1518 —-0.4404 1.0000 0.9631 0.4473 0.9307
AV Index weight 0.7351 0.1496 0.1154

BT 1 - 7 RIRRERVEAR 979 /IMIE 22 FRZZ 366 JEPL 58 PUAR 509 KB FE 9023 T 22 47,

Note: The number 1 to 7 stand for Xinong 979, Xiaoyan 22, Zhengmai 366, Aikang 58, Xinong 509, Zhengmai 9023 and Jinmai 47, respectively.
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Table 5  Effect of droughts on yield and yield components of wheat

A YL TERE A TR E /g ThE/ g EIRE i
Cultivar Treatment Grains number per spike Grain weight per spike 1000-grain weight DI
MS 32b 1.09b 33.94b 0.58
P4 979
Xinong979 SS 17 ¢ 0.57 ¢ 33.29 b 0.33
CK 42 a 1.76 a 41.90 a
MS 36 b 1.33b 37.06 b 0.84
/IME 22 .
Xiaoyan22 SS 25 ¢ 0.74 ¢ 29.40 ¢ 0.54
CK 45 a 1.82 a 40.44 a
MS 33b 1.04 b 31.48b 0.50
= 366 <
Zhengmai366 SS 16 ¢ 0.42 ¢ 26.50 ¢ 0.17
CK 47 a 1.87 a 39.79 a
MS 36 b 1.36 b 37.67b 0.83
BT 58
Aikang58 SS 23 ¢ 0.68 c 29.48 ¢ 0.44
CK 46 a 1.90 a 41.30 a
MS 36 b 1.11b 30.94 b 0.57
Py 509
Xinong509 SS 2l ¢ 0.39 ¢ 18.43 ¢ 0.15
CK 48 a 1.87 a 38.96 a
MS 26 b 0.97 b 38.00 a 0.49
*BF 9023
Zhengmai9023 SS 9¢ 0.24 ¢ 25.95b 0.06
CK 42 a 1.64 a 39.05 a
MS 32b 1.25b 38.91 ab 0.85
SIIZ
B 47 sS Be 0.87 c 37.83h 0.88
Jinmai47
CK 39 a 1.57 a 40.26 a
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