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Abstract: [Objective] This study aims to explore the difference of imidacloprid resistance between Aphid gossypii and Aphid
craccivora in intercropping field of cotton and peanut, and the mechanism of imidacloprid resistance to A. craccivora, so as to
scientifically control these pests and to effectively avoid the rapid development of the resistance to imidacloprid. [Method] Two
A. gossypii field populations and two A. craccivora field populations were collected from intercropping field of cotton and
peanut in Juye and Linging county of Shandong province, China. The bioassay experiment with two A. gossypii field
populations, the bioassay and synergism experiment in two A. craccivora field populations were performed by the leaf dipping
method. In addition, the activities of carboxylesterase (CarE), glutathione S-transferase (GST) and cytochrome P450
monooxygenase (P450) were assayed in the susceptible strain and two field populations of A. craccivora. [Result] Two A.
gossypii field populations from Linqing and Juye exhibited moderate levels of resistance to imidacloprid, with the resistance
ratios of 43.2- and 54.6-fold, while two A. craccivora field populations from Linging and Juye showed susceptible and low level
of resistance to imidacloprid, with the resistance ratio of 3.7- and 8.3-fold, respectively. According to the synergistic
experiments, PBO and DEM significantly synergized imidacloprid in A. gossypii field population of Juye with the synergistic
ratio of 3.63- and 1.95-fold, respectively, and TPP had no effect on imidacloprid toxicity. In A. craccivora field population of
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Linging, PBO significantly synergized imidacloprid with the synergistic ratio of 3.05-fold, and DEM and TPP had no effect on

imidacloprid. Further enzyme activity tests revealed that the activities of P450 and GST in Juye A. craccivora population were

significantly higher than susceptible strain, and the activity of CarE had no significant difference between Juye A. craccivora

population and susceptible strain. However, the activity of P450 in Linqing A. craccivora population was higher than susceptible

strain, and the activities of CarE and GST had no significant differences. [Conclusion] Sensitivity of the two aphids in

intercropping field of cotton and peanut to imidacloprid were greatly different, and P450 and GST may play an important role in

resistance of A. craccivora to imidacloprid. The results are valuable for reasonable use of pesticides to delay the development of

pesticide resistance of two aphids.

Keywords: Aphid gossypii, Aphis craccivora; intercropping field; imidacloprid; metabolic resistance
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Table 1 Resistance of different populations of aphids to imidacloprid
e BOICHIIE LCsyo(95%E AR X [H]) P E
Population Median lethal concentration, LCs, (95% confidence interval) /(mg-L™") Resistance ratio
Ag-SUS 0.608(0.302~1.549) 1.0
Ag-JY 33.198(26.597~40.659) 54.6
Ag-LQ 26.239(16.035~36.756) 432
Ac-SUS 0.357(0.254~0.489) 1.0
Ac-JY 2.971(2.167~4.182) 8.3
Ac-LQ 1.313(0.962~1.803) 3.7

T Ag Al Ac 73 5 ACRAR BF AL A2 5F , SUS \JY \LQ 73 i AC R MURE BT G 3 A 5 LCs U0H O 270 3 Ul S iR 5 19

SFIAH

Note: Ag, Ac indicate A. gossypii and Aphis craccivora, respectively; SUS, JY, LQ indicate the susceptible, Juye, Linqing

population, respectively. Data of LCs, were means at least three independent experiments.
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Table 2 Synergic effects of synergist on the toxicity of imidacloprid in A. craccivora

e A il SUOE i JE LCSO(95% 135 X fi) B L
Population Insecticide Median lethal concentration, LCs, (95% confidence interval) /(mg-L™")  Synergic ratio
SUS IMI 0.357(0.254~0.489)
IMI+PBO 0.317(0.233~0.424) 1.13
IMI+DEM 0.323(0.048~1.068) 1.11
IMI+TPP 0.477(0.263~0.521) 0.95
Y IMI 2.971(2.167~4.182)
IMI+PBO 0.818(0.600~1.111) 3.63
IMI+DEM 1.526(1.116~2.111) 1.95
IMI+TPP 3.448(1.546~9.821) 0.86
LQ IMI 1.313(0.962~1.803)
IMI+PBO 0.423(0.295~0.591) 3.10
IMI+DEM 0.777(0.567~1.060) 1.69
IMI+TPP 1.351(0.616~3.148) 0.97
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FEETEE . RGBT, A P450 1G4V
e TR & i CarE A1 GST 16 M 58U R
WA WEEES

T :SUS JY \LQ 23 AR B 1 BF I 35 R 5 LCs Bty 2220 3 Y STl 8 - 3948 5 25 1 38R TR It
Note: SUS, JY, LQ indicate the susceptible, Juye, Linqing population, respectively. Data of LCs, were means at least three

independent experiments. The blank spaces in the table indicate no such element.
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Table 3 The activities of detoxification enzyme in different A. craccivora populations

Liidiis fiti 7% 77 Enzyme activity/(mmol-g~'-min™")

Population P450s GSTs CarEs
SUS 1.67140.097 2.05840.090 0.450+0.027
Y 1.951%£0.078" 3.123£0.187" 0.459+0.040
LQ 1.770%£0.033" 2.307%0.146 0.454+0.058

TE:SUS JY \LQ 7 IR MU H B IR 3 R0 RE B0 2 3 W S Y P (8 AR 5% 5% 3RO AN Tl BEAR R 5 5 9 A

B R 25 52 (P<0.05),

Note: SUS, JY, LQ indicate the susceptible, Juye, Linqing population, respectively; data were means + standard error of

mean for at least three independent experiments. * means significant difference at 0.05 probability level (P<<0.05).
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