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Determination of selection for resistance to spirodiclofen and its
effect on detoxification enzymes in Tetranychus urticae

LI Zhong-Zhou™ ZHOU Yu-Shu™" PIAO Jing-Zi TIAN Ru-Hai GAO Ping

( Plant Protection College, Shenyang Agricultural University, Shenyang 110866, China)

Abstract Selection of the two-spotted spider mite ( Tetranychus urtica Koch) for resistance to spirodiclofen and its effect
on detoxification enzymes were investigated. After 35 generations of continuous selection, resistance to spirodiclofen was
> 8. 34 that of the original susceptible strain. O-demethlyase activity of the F,; generation was significantly higher than
that of the F, generation. There was, however, no obvious difference in glutathione S-transferase or carboxy lesterase

activity between the resistant and susceptible strains. We conclude that the resistance of T. wurticae to spirodiclofen is

related to enhancement of O-demethlyase activity.
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Table 1 Standard curve prepared by the staining method of coomassie brilliant blue G-250 (mL)
X7 (mL) R4 95 Treatment number
Reagent 0 1 2 3 4 5
FrAE 4 175 2 1 Standard bovine serum albumin 0 0.2 0.4 0.6 0.8 1
18K Distilled water 1 0.8 0.6 0.4 0.2 0
% = W% Coomassie brilliant blue 5 5 5 5 5 5
S A2 - 2 8 Bradford (1976) (155 5 ) BN
Wi B G250 e k., 4 HH£4 IRME Bl 200 3, ST
Jn1.5 mL @R 28 v (0. 1 mol/L, pHT7. 4) , VK% 2.1 “HMESHNBSENRASEETEER

F1FE 4y 5] 3% ,4°C ;10 000 r/min Z.0> 10 min, 1 B
R R 10 AR, - Ab B 4 B, ]
B 1 L, 025 S 3 52 3 S mL, K 2 min, 7E
e U6 BE AL 1,595 nm 4RI OD {1 M5 1
P v T4 b A H A O Y 2 S R
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Table 2 Result of toxicity testing after selection by spirodiclofen in Tetranychus urticae
HAR FAMATTE(y =) AR EL LCs, PUPEAG L
Generation LC-P equation Correlation mg/L Resistance ratio
F, 3.2561x +1. 1587 0.986 15. 1252 0. 0398 1.00
F 1. 8236x +2. 6016 0.989 20. 6633 £ 0. 0641 1.36
Fi 1.9234x + 1. 8790 0.986 41.9373 £0. 0553 2.77
Fis 2.1406x + 1. 3709 0.994 49.5907 £0. 0508 3.28
F,, 2.1566x +1.0517 0.941 67.7485 £0.0511 4.48
Fys 2.9739x +0. 7287 0.952 84.3918 +0. 0376 5.58
Fy 1.7784x + 1. 4460 0.959 106. 8747 £ 0. 0465 7.07
F 2.6052x - 0. 4832 0. 966 125. 8925 +0. 3838 8.34

JEH 125. 8925 mg/L, ik 8. 34 4, JE Wi 5 W] . 14
Pk,

2.2 EEMBEAEHRAMESE P450 O-FiRE
R E T L

HH 2% 3 AT, B o B A KR 3, 40 i 1 =R
P450 O-Jlid HY 5 il (9 3 1 W 348 i, 1 AR F, AR
By 1.75168 1%, 25 8% (P <0.05), HM F fLIF
U A ML tA 2 P450 O-JIid HY KL g 1% 3% M L T i B 3
Ko 18 B R e o R G 1 1 KT B 4 e T g

SAM R PAS0 O-Jf Y 3 Ml 1 P 19 44 58 A 4%
KA
2.3 EEMBARTRKRBREEENFEEWL
Hi 2 4 RTAL R R TR A ) TG MR AR AL AR TR L F g
U F, fURY 1.25374 ff, 253 A B35 (P <0.05) ;
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Table 3 Changes of O-demethlyase of cytochrome P450 activity after selection by spirodiclofen in Tetranychus urticae

AR P450 O-Jiii B! FE % 1 pumol/ (mgPro-min) AL AL
Generation O-demethlyase of cytochrome P450 activity Relative ratio
F, 0. 00224 +£0. 00031 1. 00000
F 0. 00242 +0. 00045 1. 08421
F,, 0. 00260 +0. 00035 1. 16390
Fy 0. 00284 +0. 00097 1.27257
Fys 0. 00392 +0. 00086 1.75168
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Table 4 Changes of carboxy lesterase activity after selection by spirodiclofen in Tetranychus urticae

A R PR R 5 74 pumol/ (mgPro - min) AL %L
Generation Carboxy lesterase activity Relative ratio

F, 0.22811 £0. 00477 1..00000

Fi 0.24516 £0. 00180 1.07916

F,, 0.25931 £0. 01664 1. 13766

Fy 0.26867 £0.00732 1.17783

Fis 0.28470 £0.00131 1.25374
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Table 5 Changes of glutathione S-transferase activity after selection by spirodiclofen in Tetranychus urticae

AL AWK S-# B G 0D/ (mgPro-min) A A A% K
Generation Glutathione S-transferase activity Relative ratio

F, 1.19390 +0. 01668 1. 00000

Fi 1. 15335 £0. 02454 0. 98279

F,, 1.19502 +0. 00214 1.01772

Fy 1.21885 +0.01409 1. 02089

F,s 1. 33718 +0. 02437 1. 08389
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A TG 7 b T i e A, R T R I U 2, A TR HE UK
S-Fe R W AZ LA K
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AT R, IR MR 22 35 L&, Z Bt
sl % WER UG T 1) PP AR K ik 8. 340 HLET 20 AU
PUPESREC BT e Zeg ;20 ARLUG Budk B IH8CpR,
HIE R b8 80 B $i Pk, Rauch F1 Nauen (2003)
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Fig. 1

Relationship to resistance ratio and three detoxifaction enzymes activities ratio by

spirodiclofen in Tetranychus urticae
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