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Drug resistance and mechanism between different
maize varieties to chlorimuron-ethyl
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Abstract; This paper determined the drug resistance of 9 maize varieties to chlorimuron-ethyl with sand
culture experiment. The results showed that IC,, value for Tunyu 88 and Fenghe 10 was 23. 98 wg/kg and
17. 83 wg/kg respectively, the tolerance was strong. Dongtian 3 was sensitive to chlorimuron-ethyl. The
IC5, was 0.48 pg/kg. The inhibition of chlorimuron-ethyl to ALS in vivo was much lower than in vitro. In
vitro, there was no significant difference in the drug resistance of different sources ALS to chlorimuron-
ethyl. In vivo, tolerance varieties ALS activity Tunyu 88 and Benyu 9 respectively was 2. 5 and 2. 19
times than those in vitro, but sensitive varieties Dongtian 3 and Dongnong 248 and Dongnong 888 was
1.02 —1.45 times than those in vitro, there was significant difference in maize varieties ALS and GSTs
activities, the activities of tolerant varieties ALS and GSTs higher than sensitive varieties. The chlorimu-
ron-ethyl induced GSTs activities increased.
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Table 1 Relative sensitivity of different maize varieties to chlorimuron-ethyl

ER A

Maize variety

FhHEIEFEY =

Toxicity regression equation

14 (95% EATHL) (pe/ke)
1C,,(95% CL)

HRREL -

Relational coefficient

i % 88 Tunyu 88

F4 10 Fenghe 10
AH 9 Benyu 9

PUEA 19 Sidan 19

¢ 513 Longdan 13
ZR4% 888 Dongnong 888
i 1 % Kennian 1
ZR4% 248 Dongnong 248
ZRFl 3 %5 Dongtian 3

0.6357x +4.2050
0.5548x +4.4275
0.3178x +4.5615
0.4038x +4.5817
0.3564x +4.8196
0.4829x +4.8184
0.3172x +4.9944
0.4009«x +5. 0350
0.3451x +5.1103

0.9722 23.98(19.91 ~25.66) aA
0.9803 17.83(15.21 ~19.28)aA
0.9720 10.93(8.84 ~12.87)bA
0.9802 10.81(8.64 ~12.39)bA
0.9942 3.20(2.85~4.14)cB
0.9956 2.38(2.06 ~3.12)cB
0.9942 1.04(0.87 ~1.86)cdB
0.9883 0.82(0.68 ~1.02)dB
0.9768 0.48(0.31 ~0.61)dB

TE Y b oK AR A B AR R AR 5 o0 Sy 245700 R S 400 PR B X580 1G5, B AR A A )/ NG 7 B35 R AE 5% K22 5 A
B3 AR RS FRE FRTE 1% K225 A 83, Note: Y is probability value transform by inhibition rate; x is log concentration; the

same small letters in the same column means differences were not significant at 5% and 1% levels by Duncan’ s multiple range test.
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1.02 ~1.45 5, BURE SR FIARE 3 5 ARk 248 Al
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2.5 SEREFESTEK GSTs Fm MM

TEPRAAT T, G WE Bl 3 o S [A] K B A GSTs
TR, o T2 M s i i s £ 88 Al
AKEBIR GSTs {HHERE A, 43510 3. 13% il
2.56% ; AR AT 3 5 A4k 248 FIAR AL 888
(1) GSTs Ih PE4 = 4 2, 43 il 4 &5 1 21. 08% 6. 34
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Table 2 Effect of chlorimuron-ethyl on ALS activity of various maize varieties in vivo

o %Wﬁﬁﬁ%{ﬁfﬁ ALS [ S IUPANER o ’%ﬂ%lfﬁ%ﬂ%fﬁ ALS H ) IUPANER
Maize Concentration of ALS activity Percentage Maize Concentration of ALS activity Percentage
chlorimuron-ethyl activity chlorimuron-ethyl activity
variety (nmol/(mg + h)) variely (nmol/(mg + h))
(hg/L) (%) (ng/L) (%)
AKit3 5 CK 444.97 +24.36d — A4 888 1 471.24 £20.21 81.17b
Dongtian 3 0.01 466.67 +18.77 104.88a | Dongnong 888 10 411.79 +21.56 70.93b
0.1 378.78 £19.65 85.12b 100 394.38 +24.33 67.96h
1 359.65 £30.12 80.83b |AEH9 CK 785.35 +28.65b —
10 297.43 +25.63 66.84c | Benyu 9 0.01 832.34 £24.35 105.98a
100 263.62 +22.31 59.24c 0.1 734.12 +21.23 93.48a
IR 248 CK 571.24 +14.35¢ — 1 632.11 +£28.33 80.49ab
Dongnong 248 0.01 588.95 +16.36 103.10a 10 548.64 +31.01 69. 86b
0.1 519.37 £21.32 90.92a 100 534.78 +20.52 68.09b
1 450.19 +24.33 78.81b | i+ 88 CK 940.97 +16.35a —
10 348.57 £21.01 61.02b | Tunyu 88 0.01 1022.74 £24.52 108. 69a
100 337.09 £28.62 59.01be 0.1 886.77 +31.21a 94.24a
R4 888 CK 580.59 +15.07¢ — 1 815.54 £35.16 86.67a
Dongnong 888 0.01 608.98 +21.36 104.89a 10 687.28 +20.31 73.04h
0.1 545.34 +18.74 93.93a 100 666.68 +26.11 70.85h

T ALS PTG 10 P28 = KRifEs . 6 3 5 R0 bR MR 7 2R TE 5% /KF 22 R 35 . Note: ALS activity: X +SD.

The same small letters in the same column means differences were not significant at 5% level by Duncan’s multiple range test.
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Fig. 1 Comparison of ALS activity between in vitro and
in vivo at 100 wg/L of chlorimuron-ethyl
WL RE 3 4552 AR A 24853 . A 8884 AFH 9;5. 1L E
88, Ml N AR = bR HE B T R R RORTE 5% K
2 53 ORI 3, Note: 1: Dongtian 3; 2: Dongnong 248; 3.
Dongnong 888 ; 4:Benyu 9; 5:Tunyu 88. The data show as X = SD.
The same small letters were not significant at 5% level by Duncan’ s

multiple range test.
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Table 3 Effect of chlorimuron-ethyl on maize GSTs

GSTs i /1 Specific activity of GSTs [ nmol/ (min - mg) ]

) GSTs i IE 5% % )
R f ol .
. . Qb3 Xt HE Increasing percentage
Maize variety
Treatment CK of GSTs

7Rl 3 %5 Dongtian 3 509.34 +19.31b 420.67 +33.45b 21.08
4K 248 Dongnong 248 500.47 +12.39b 470.64 +51.36b 6.34
ZR4% 888 Dongnong 888 538.34 +25.0b 475.22 +42.32b 13.28
ZAAE 9 Benyu 9 572.05 +12.09ab 557.75 £50.21a 2.56
i £ 88 Tunyu 88 627.42 +17. 11a 608. 38 +38. 86a 3.13

T GSTs Feif 1 - P80 + bifi s . )5BS b AR ) 08 3% R TE 5% KA B3 . Note: Specific activity of GSTs: X +

SD, The same small letters in the same column means differences were not significant at 5% level by Duncan’s multiple range test.
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