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Effects of Herbicides on Physiology and Biochemistry of Weak—Gluten Wheat

WANG Zheng-gui, FENG Chao—nian, GUO Wen-shan, XIA Yu-rong, ZHU Xin-kai, LI Chun-yan, PENG Yong-xin

(Jiangsu Provincial Key Lab. of Crop Genetics and Physiology/Wheat Research Institute of Yangzhou University, Yangzhou 225009, China)
Abstract; Effects of five kinds of herbicides (tribenuron—methyl, fluroxypyr, isoproturon, puma super, chlorotoluron ) on physiology and bio—
chemistry of weak—gluten wheat( Yangmai 13) were studied. The results showed that all of the five herbicides caused decline of SPAD values
in wheat leaves at different degrees on the 5% day after treating(DAT ). All herbicide treatments resulted in serious impacts on photosynthetic
rate, and inhibitied significantly of the photosynthetic rates. The maximum of photosynthetic rate was decreased by 27% compared with con—
trol. Superoxide Dismutase(SOD) activity was significantly affected by the herbicide. It arised at first, then returned gradually to the control
level. Activity of peroxidase(POD) increased first, and then decreased, but was lower than that of the control on the 30% DAT. Catalase( CAT)
aclivity was sensitive to herbicide, which increased significantly on the 5% DAT, then gradually reduced until it returned to the control level.
The effects of herbicides on malondialdehyde(MDA ) content were relatively small. MDA content began to increase after herbicides spraying ,
but had no significant difference compared with control.
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Table 1 Effects of herbicides on SPAD value in wheat flag leaves

ez e /mL - hm™

Ab¥E 5 EHE] Days after treating/d

B4 %5 Herbicide

Application rate 5 10 15 30
M [% Tribenuron—methly 75 47.98+1.95% 52.78+2.39 50.60+1.89 50.80+£2.08
150 48.04+£3.43% 52.42+3.53 51.43£1.75 50.11£1.28
300 49.83+2.49 53.26+3.83 50.70£1.35 49.56+1.94*
{2 & Fluroxypyr 375 49.01+2.19 52.37+2.18 51.66+1.99 51.48+1.70
750 48.35+3.24 54.98+2.92 50.59+1.15 51.35+1.92
1500 50.42£2.55 55.84£2.37* 51.89+1.87 50.77+£1.70
FTA/ Lsoproturon 1125 47.85£1.93% 53.73£2.74 51.29£1.17 52.82+2.23
2 250 45.92+3.28%* 52.56+1.75 49.65+1.70% 51.14£1.90
4 500 44.36+2.47%* 49.65+2.25% 48.33+2.35%* 48.86+2.20%
LT Fenoxaprop—ethyl 375 50.51+2.23 51.62+2.52 53.28+2.89 50.99+2.61
750 51.09+4.25 53.16+2.42 51.98+2.67 51.81+2.22
1500 48.65£3.45 52.33£2.01 51.28+2.36 52.26+2.16
%% % Chlortoluron 3750 48.46x3.27 51.45£3.12 50.56£1.56 50.00+£2.93
7 500 48.20+£2.92% 50.95£4.31 51.13£1.41 53.34£3.93
15 000 47.48+2.64* 52.83+2.87 50.44+2.39 53.41+2.61
% Hg CK 0 50.71+2.92 52.67+2.48 51.60+1.31 51.84+2.37

BB AL B2 (SD), * 4+ B RIFRZEF5E 0.05 1 0.01 BEAKE, TICHEM,

Note: The values mean average + standard deviation(SD ), *, ** mean difference significant at the 0.05 and 0.01 levels, respectively .The same are as in

the following tables.
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Table 2 Effects of herbicides on photosynthetic rate in wheat flag leaves

B3] Herbicide JEZ 7 B /mL - o

AbFRIZ B Days after treating/d

Application rate 5 10 15 30
RN % Tribenuron—methly 75 21.96+1.36 20.24+1.10 20.30+1.09* 20.81£1.23
150 21.44£1.36* 19.81+0.98* 19.91£0.47* 19.81+0.98*
300 21.58+0.54 21.51£0.88 21.21£091 21.33+0.65
{ili B % Fluroxypyr 375 22.33+1.35 21.41+1.46 20.60+0.58 20.76+0.85
750 22.36+1.80 20.23+1.08 20.78+1.69 20.23+1.08
1500 22.54+1.14 20.91+1.96 21.71+2.08 20.91+1.96
F A Lsoproturon 1125 21.04£1.70%* 20.76<1.01 19.99+1.11%* 20.79£1.00
2 250 20.19+0.93%* 19.68+0.85% 20.80+1.24 19.68+1.46*
4 500 19.91+1.17%* 16.94+3.13%* 20.06+1.76* 18.31+1.70%*
LTS Fenoxaprop—ethyl 375 21.99+1.00 20.38+1.42 21.33+1.67 20.68+1.53
750 22.70+1.89 20.89+1.52 20.96+1.46 20.86+1.10
1500 22.85£1.46 21.19+1.24 20.91£1.45 21.21+0.84
£ Chlortoluron 3750 22.15£1.37 20.60+£0.99 20.38+0.49 20.79+0.10
7 500 21.16+0.87* 21.48+1.12 21.23+£0.99 20.29£1.19
15 000 21.23+0.86* 15.98+2.92% 20.15+2.41% 18.10+2.96%*
Xt 8 CK 0 22.65+1.53 21.81+1.83 21.68+1.29 21.30+1.61
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Table 3 Effects of herbicides on SOD activity in wheat flag leaves

&5 Herbicide

W25 YR BE /mL - hm™

LS FFE] Days after treating/d

Application rate 5 10 15 30
T % Tribenuron—methly 75 317.50+9.19 327.75+2.62 375.30+21.07 488.85+0.92
150 263.40+14.12 422.60+34.51%* 342.70+13.86 401.75+£56.92
300 229.50+70.00 347.25+4.88 449.05+17.89%* 380.40+1.70*
"B Fluroxypyr 375 230.00+14.14 378.00+14.71 313.65+57.06 478.15+£5.02
750 243.25£75.17 351.00+38.18 301.95+8.98 432.95£34.72
1500 222.90+£32.39 403.35£13.22% 307.95+16.62 402.50+£3.54
SHTARE Isoproturon 1125 282.85+29.76 421.65+18.17%* 367.25+17.75 427.65+66.96
2 250 294.75+40.16 450.60+46.10%* 308.85+25.67 432.10+18.53
4 500 297.75+£50.98 425.45+40.09%* 438.55+46.17** 545.90+£34.51%*
18T, Fenoxaprop—ethyl 375 281.00+£9.90 365.10+13.86 369.50+17.68 492.65+44.76
750 331.50+72.83 368.80+2.55 331.70+45.68 415.20£9.90
1 500 222.20+25.17 412.00+£33.94%* 376.60+59.68 405.50+9.19
%45 & Chlortoluron 3750 329.00+2.26 371.55+7.00 383.20+22.06 368.55+55.79%*
7 500 237.30+12.16 440.00+£28.28%* 443.80+£16.97** 422.50+33.23
15 000 291.50+£68.59 436.35£17.75%* 317.65+62.72 470.75£25.53
YRR CK 0 273.15+12.80 326.50+31.82 341.60+7.21 458.15+£37.55

F 4 REFIXHFHE 13 GIH POD(g'FW - min™ )iE R FT
Table 4 Effects of herbicides on POD activity in wheat flag leaves

B8] Herbicide

FEZ5He BE fmL - hm™

Ab¥E 5 EHE] Days after treating/d

Application rate 5 10 15 30

M [% Tribenuron—methly 75 36.15+1.34 30.55+0.50 32.05+0.64 68.12+7.85
150 35.05+£0.64 25.75+£3.18 26.30£0.42 63.50+0.85

300 34.65+2.62 33.60£5.52+ 32.00+0.28 52.90£1.84*

i "2 [ Fluroxypyr 375 35.55+0.64 27.85+£1.06 28.95+0.64 71.43£5.73
750 32.40+5.10 27.35+0.35 30.15+1.06 65.10+3.89

1 500 37.75+0.36 24.60+1.41 31.90+0.28 55.15+13.01

FTA/ Isoproturon 1125 29.40+4.53 28.40+2.26 25.65+1.63 57.52+1.34
2 250 38.20£1.41* 25.52+0.14 34.05+3.89* 51.57£0.50*
4 500 42.15£0.50%* 35.91£1.70%* 34.95+0.92* 48.80+£1.13%*

I8 1}, Fenoxaprop—ethyl 375 38.80+6.30 28.40+0.07 29.12£1.48 55.63£0.21
750 40.70+0.42 25.70+0.21 26.13+1.56 58.50+11.88

1 500 31.72+0.64 27.70+0.57 27.00+0.71 60.80+0.99

%% % Chlortoluron 3750 33.91+0.99 31.10£0.42 29.80+0.71 55.83£1.20
7 500 29.52£1.70 30.22£2.19 30.20+0.85 53.82£11.67*

15 000 33.83+0.85 33.53+0.14* 34.82+6.29% 69.37+£3.18

XHi# CK 0 34.35+1.91 28.70+0.57 29.30+1.84 66.40+1.56
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Table 5 Effects of herbicides on CAT activity in wheat flag leaves
K] Horbicide ﬁ%ﬁﬁ fi:i/;l}r; }tl:lfl - &J:I?f BB} Days after treatllzg/d -
FBHERE Tribenuron—methly 75 0.15+0.06 1.45+0.26 4.15+0.07 6.72+£0.23
150 0.39+0.01** 3.13+0.08%* 8.05+0.18%* 8.87+0.83
300 0.39+£0.03** 3.26+0.29** 8.98+0.22** 9.11£0.35*
{# 2 & Fluroxypyr 375 0.15£0.09 1.29£0.03 3.25+0.21 8.54+0.74
750 0.26+0.18 1.47+0.09 4.51+0.40 8.85+0.88
1 500 0.37+0.01** 2.19+0.10%* 5.68+0.33** 8.62+0.83
AR Tsoproturon 1125 0.42+0.09** 1.73+0.07* 4.02+2.43 8.01+0.24
2 250 0.43+0.07** 4.68+0.20%* 9.89+0.14** 9.06£1.01*
4 500 0.44£0.13** 4.74£0.17%* 9.92+0.40** 9.29+£0.45*
I8 T Fenoxaprop—ethyl 375 0.3320.04* 1.31+0.02 2.75+0.06 6.88+0.51
750 0.43+0.01** 1.22+0.09 3.16+0.04 6.79+0.28
1 500 0.41+0.02** 1.92+0.06%* 4.93+0.14* 6.85+0.340
£Z & Chlortoluron 3750 0.21+0.01 1.06+0.07 2.90+0.18 7.89+0.57
7 500 0.41£0.04** 4.47+£0.37%* 4.35+0.34 8.91+0.89
15 000 0.43+£0.13** 4.59+0.23** 7.31£0.21** 9.02+0.10
X 18 CK 0 0.17+0.06 1.22+0.21 3.66+0.18 7.67+0.28
+® 6 BREFIXFHE 13 I MDA 8 (nmol-g' FW)BIFNT
Table 6 Effects of herbicides on MDA content in wheat flag leaves
7] Herbicide ﬁ%ﬁﬁfii/g};a}::ﬁ . ﬁi‘ilﬂ.if B1E] Days after treatllzg/d _
T % Tribenuron—methly 75 10.25+2.99 7.31£1.15 7.77+0.54 7.09+0.83
150 11.58+0.16 6.96+0.80 8.36+0.69 7.01+0.08
300 13.64+1.09 6.93+1.78 9.91+1.07 7.61+0.25
{8 B & Fluroxypyr 375 12.08+0.44 6.86+0.70 9.08+0.61 6.97+0.33
750 8.53£1.74 7.12£1.07 7.95+1.41 6.79+£0.47
1 500 10.81+2.09 5.98+1.35 10.14+0.07 6.06+0.60
R Isoproturon 1125 13.38+0.91 7.41+2.68 8.20+0.33 6.84+0.30
2 250 13.91+0.04 7.92+0.04 7.07£1.22 7.53+0.25
4 500 14.61+2.72 9.43+1.39* 7.44+0.06 7.93+0.06
18 T Fenoxaprop—ethyl 375 8.76+2.76 7.46£0.35 10.15£2.63 7.13£0.30
750 12.93+2.72 7.70£2.12 8.31+0.21 5.88+0.51
1 500 14.30+0.01 7.14+0.85 9.02+0.13 6.47+0.14
#3[& Chlortoluron 3750 9.35+£0.50 9.02+1.48 10.66+2.04 7.49+0.55
7 500 10.52+0.20 8.06+1.40 9.91+1.61 6.47+£0.93
15 000 8.52+3.06 9.53+0.02* 12.79+£2.14%* 7.68+0.06*
YRR CK 0 12.49+1.93 6.42£1.12 8.48+1.42 6.52+0.48
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