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Pesticide susceptibility and carboxylesterase activity in two
field populations of Panonychus citri( Acari: Tetranychidae)

ZHANG Kun DING Tian-Bo YANG Jue-Ming DOU Wei WANG Jin-Jun™

(Key Laboratory of Entomology and Pest Control Engineering, College of Plant Protection,

Southwest University, Chongqing 400716, China)

Abstract  Samples from two populations of the citrus red mite collected from citrus orchards were assayed for
susceptibility to abamectin, chlopyrifos, fenpropathrin and pyridaben. The results indicate that the Beibei population
displayed a 3-, 3- and 22-fold resistance ratio, respectively, to chlopyrifos, fenpropathrin and pyridaben compared to a
susceptible strain. The Wanzhou population exhibited a 2-, 35-, 10- and 2-fold resistance ratio, respectively, to the same

pesticides. Enhancement of CarE activity was involved in resistance to chlopyrifos in both populations. Inhibition of

chlopyrifos activity differed between the two mite populations and was stronger in the Wanzhou population than the
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susceptible strain.
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Table 1 Resistance monitoring results of four acaricides against Panonychus citri in 2012
A Ui 77 T RE B BE( £ SE) LGy, [95% A5 R ] ROTH X HUHERT AL
Acaricide Population n Slope( + SE) LC, [95% C1] (mg-L°") X Resistance ratio
B 24 1 2% %= PSS 347 1.545 = 0.157 0.029 [0.021;0.042] 2.022 —
Abamectin JL&% BB 451 1.267 = 0.154 0.026 [0.020;0.033] 2.893 —
T WZ 430 1.956 = 0.213 0.041 [0.033;0.051 ] 4.311 2
AL I8 % PSS 338 0.402 = 0.213 21.211 [11.021;43.045] 0.384 —
Chlopyrifos JtfiF BB 511 1.209 =+ 0.182 66. 042 [42.480;88.715] 1.498 3
T WZ 496 1.078 = 0.118 744. 642 [549.249;1 084.001 ] 3.848 35
FH 52 BB % PSS 495 1.359 + 0.189 6.750 [4.941;8.745] 4. 808 —
Fenpropathrin it BB 580 0.843 + 0.159 16.667 [11.414;28.740] 0. 394 3
Ti M WZ 553 1.025 = 0.102 68. 129 [48.345;99.926] 4.031 10
I il R E N SS 591 1.894 =+ 0.271 0.131 [0.106;0. 164 ] 4.362 —
Pyridaben it BB 529 2.439 = 0.341 2.871 [2.553;3.327] 1.574 22
T WZ 711 1.249 = 0.110 0.294 [0.209;0.396] 2. 687

T MU HUPEAT A = WA R LCy,/ BUREAL R LCo s x' I8 A VERL S0 BT (15 92 I (B 22 5 W AF A (P >0.05)

Resistance ratio = LCy, of field population / LC, of susceptible strain; Chi-squared goodness-of-fit test showed no significant

difference between theoretical and observed values (P >0.05).
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Table 2 Comparison of the biochemical characteristics of CarE between field

populations and susceptible strain of Panonychus citri

CarEs 7% ¥
- Epit(fig — CarEs actlvltyHﬁﬁjj KIS 8 R
Population - K, (nmol-L temL™h) V,, (nmol - min D)
(pgemL™") Total activity Specific activity
(nmol-min~") (nmol-min " -pug™")
‘=N SS 10.56 + 0.75a 2.93 + 0.26a 4.62 + 0.29b 24.88 + 1.33a 4.75 + 0.35a
Ju#% BB 14.07 = 0.47b 3.35 = 0.03b 4.77 + 0.14b 31.91 + 3.81b 5.54 + 0.12b
TN WZ 17.04 + 0.85¢ 3.44 + 0.03b 4.03 = 0.17a 31.57 + 1.74b 3.57 + 0.24a

T« i) — BB J5 An A A ] 7 AR A 7E 235 M 25 5% (Duncan 2 H AL, P <0.05)

Data followed by different letters in the same column indicate significantly different at 0. 05 level by Duncan’ s multiple range test.
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Fig.1 Inhibition constants (I,) of chlopyrifos against CarE from different populations of Panonychus citri

B B AR A A R B R 22 5 .35 (Duncan 28 IL#L, P <0.05) .

Histograms with different letters indicate significantly different at 0. 05 level by Duncan’s multiple range test.
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