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Abstract

The frequent use of pesticides to control the two-spotted spider mite Tetranychus urticae Koch has accelerated

the development of resistance in this mite. We evaluated the relative susceptibility of susceptible (S) and resistant (R)

strains of T. wurticae to several common acaricides. The results indicate that the R strain was 5.45 more resistant to

fenpropathrin, and 105. 47 times more resistant to pyridaben, than the S strain. Fenpropathrin had the lowest toxicity to

female mites. The resistance of T. urticae is closely related to the activities of detoxicant enzymes. Measurement of the
CarE , AChE and GST activities of the two strains indicates that pyridaben resistance can be attributed to increased

carboxylesterase activity, and that the main cause of resistance to fenpropathrin is increased glutathione S-transferase

*

activity.
Key words Tetranychus urticae,
BN Tetranych usurticae Koch SUFR — 5
05 L R TR R e e e e R b M A
IR R, A A A 800 AR Fl (Van Leeuwen
, 2010) , FRIE 1990 4 LAY =y ¥ % 2L & tE
(i FIAZ 55,2001 ), fH PR Al B pe B0 3
PO 1 B PR 25 R A5 A 7 36 B HG IR M, 28 AR A
AR T E ORI TR . T JLAR, MR B
i B B A 5T 2 A GE (CF SCHR B kI
2006 ; #] '¢ & 45,2007 5 PR 72 45, 2008 ; i A 16 55,

et al.

« VEHDTR A 2
s E-mail ; linliugingjuan@ 126. com

s SEAME | E-mail : robertyuyi@ 163. com
W H 120110505, 4552 H 1 :2011-06-08

pyridaben, fenpropathrin, detoxicant enzymes

2009) fHJE A = S B il & DAk 2= B i o L X
SRS T R B 1) A5 B I X 22 R 2 ) AR T i
2y 5 E N A G BRI 1B (i [ SR A 2R o A
1997 ;X T A% ,2001 ; T JFiz 45,2002 ) , — BE 0 i
XTAA LB 2 W R R 25 L HOLBR TR 4 TR 2 24 71 1y
AT AR R E MY, HESPI AR RS
LR DY fire 7 A 0 M DDA OCG . AR R R R LAY e
HRK S - ¥ 7% Bl 2 B o K o 25 1) M 22 1, £ BRI
T Pl Rl 2 A AL 2R R R S B R R S AR 2 1Y)

O 2R HEAT ML (ROl ) FRBIF % 00 e 24 o 20 AR 2 0t R ” (200903033 )



24 X DR AR A5+ — TR I sl X o 2% gl 7R A 0 24 1 T S R I BT 5 377

FUPRTE o A SCHEHCT A= W B4 7 bR (IR 995
S H AT RE I , T D2 T R R IR I A E
JIK S — 5 B Tl A £ T JIEL Bk T il 3 o Al A1) 1LY 0, A
23 BT R A K i LR SRR S AR A

1 #MBEFE

1.1 seme#sl

PR 2 550 < o] 2 1 2 1. 8% FLAh (i V1 I
MAEBRAF) ; B4 1% 3L ( L ERVE A Y
2l A R R 5 WE R 5% FLam (V1958 B AT fb
AR s mhil R 15% S (1 TR AL T A R
2] s RS TR 20% FLA CHT VL RUR 35 16 T AT R
DN ) 0 5 %0 8RR (TR R R Rk R AR T
AR A s BRS 10% 3L (7 [ 3 5k e 4y A7
BRAF) o

AL PR B AR X B RE (S) ,
I A b Bk 2 B i 6 BT 4R A3, 7 52 0 3 AU 37, i)
AL R AR O SRR RE o BUAEFRRE (R) b Bl B
BRI A BT 4

1.2 EYNEFE

Z: M8 FAO 17 09I 5 35 096 50 24 14 9 A oy
I Fr iR wiik (FAO, 1980 AR 7N, 1987 ; o Al A= 45
2000 ) (slide-dip method) , FH &5 & 2 $k I fdH: |
AR — SO I G K HL SRS A U A L T RS 1Y
B L ORER A O g SR, B AR 30 k.
W FTA R FE 25°C, 18 FE 80% 1yt B35 F 4
4 h 5, A U WLEE , S0 R AN T T BOBE T A B4
SRJE BT 6 IR 1Y — iR A2 WCP B S s SR
W AR 2 R 2 . TR 25°C 1R
F£80% ,JEHE L:D = 16: 81 A . 24 h J5id
S A BRI (A il 6 A 16 R AR Bl 3 R BT ) 5 E B
o WP ESE 3 U, I HIE AKAE X IR, X R
HIET-ZAE 10% LI B L5 .

1.3 %£4oHhiE

1.3.1 H#FERFEES (CarE)LEiFEAME S M Van
Asperen (1962) {75 ¥, B 200 3k — B I gk bk ol it
SIMA 0.1 mol/L BEERZE vt (pH =7.0)2 mL, 7E 8%
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Table 1 Resistance of different strains of Tefranychus urticae to seven insecticides
Eagil e 8l 5 75 7 LCy, (95% B A5 X ] ) mg- L™ ) PO L
Pesticide Strains Regression equation LC,, (95% CL) /mg- L -1 X (R/S)
IE 5 T S y=1.721x—4.417 369.342(208.294—585.376) 8.120 —
Hexythiazox R y =1.952x—5.087 404.034 (327.546—480.231) 1.357 1.09
o 1 S y=2.403x +1.347 0.275(0.038—0.729) 4.516 —
Emamectin benzoate R y=2.482x +1.003 0.349(0.329—0.482) 2.819 1.27
by 24 B 2 S y=2.914x +3.833 0.048(0.042—0.055) 0.323 —
Abamectin R ¥y =2.963x +3.247 0.080(0.043—0. 147) 7.205 1.67
18 s i S y=1.489x +1.013 0.209(0. 158—0.284) 0. 191 —
Fenproximate R y=1.341x +0.592 0.362(0.278—0.490) 0.213 1.73
R S y=1.214x—1.876 35.081(26.063—45.981) 4.862 —
Chlorfenapyr R y =1.903x—3.944 118.067(91.280—147.046) 1.043 3.37
FF 451 24 T S y =1.987x—5.466 563.813(462.989—665.653) 0.163 —
Fenpropathrin R ¥y =1.996x—6.961 3073.679(2 612.575—3 639.201) 0.335 5.45
it el R S y=1.527x—1.383 8.051(6.268—10.767) 1.105 —
Pyridaben R y=1.718x—5.033 849.16(671.914—1 090. 637 ) 2.782 105.47
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Table 2 Activities of CarE GSTs and AChE in different Tetranychus urticae strains

- 2R TR I LU 1% I H K S - 5 R LU T ) 2. Tk 1L 8 TR g L 1
Sira: A CarE activity GSTs activity AChE activity
St s

R (p,mol-mgflpr-30min’l) (OD-mg 'premin~") (Hmol-mgilpr-l&nin’])

S 1. 1411 0. 0673 22.1162

R 1.9731°" 0.1176 " 26.9240"

F R PREIEAE G AR « Ton2Z R B F (Duncan’s, P<0.05),

Data marked with asterisks within the same column indicate significantly differert at 0. 05 level by Duncan’s multiple range test.
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Fig.1 Toxicity line of different strains of Tetranychus urticae to seven insecticides
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Table 3 K _and V_, of CarE in different Tetranychus urticae strains
) K
ﬁ]iﬁ " R/S e ) RS
Strains (pmol- L") (pmol- L™ *mg™ premin~ )
S 1. 8960 1.0 5.6211 1.0
R 0.2209 0.12 3.3670 0. 60
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