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Abstract [Objectives] To provide the basis for delaying and preventing resistance to acetamiprid in the cotton aphid (4phis
gossypii Glover), cross resistance to, and synergists of, this compound were studied in acetamiprid-resistant and susceptible
strains of A. gossypii in the lab. [Methods] Acetamiprid -susceptible and -resistant strains of 4. gossypii were developed by
individual reverse and group selection. The cross resistance of acetamiprid-resistant strains to 13 kinds of insecticides and the
synergistic effects of potential synergists were determined with the leaf membrane assay. [Results]  Acetamiprid-resistant
strains of cotton aphids exhibited about 82.33-fold resistance to acetamiprid compared with the susceptible strain. Resistant

strains displayed less than 5 fold resistance to pymetrozine and methyl-abamectin, 5-10 fold resistance to thiamethoxam ,
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bifenthrin, chlorpyrifos, malathion, profenofos and Phoxim, 10-15 fold resistance to endosulfan, abamectin, beta-cypermethrin,
triazophos, Omethoate, and 15  fold resistance to imidacloprid. Synergism tests showed that TPP and PBO had little
synergistic effect on acetamiprid in susceptible strains. However TPP and PBO had an obviously greater synergistic effect in
resistant strains (SR1.77 and 1.61, respectively) than in susceptible strains (SR1.02 and 1.03, respectively). DEM had little
synergistic effect on acetamiprid in both resistant and susceptible strains (synergism ratio; 1.04 and 1.02 respectively) but TPP
and PBO were strong synergists. The LCso of susceptible strains was 0.180 mg/L. These results show that resistance to
acetamiprid in cotton aphid populations in Xinjiang could potentially reach 6.1-22.0 times that of acetamiprid-susceptible
strains (LCso 0.180mg/L). [Conclusion] There is a risk of resistance to acetamiprid in cotton aphids in Xinjiang which may
be able to be managed by using pymetrozine and methyl abamectin.

Key words cotton aphids, acetamiprid, resistance selection, cross-resistance, synergist , resistance surveys

Acetamiprid 95.00%
2000
2003 2 95.00%
2006 3 95.00%
2012 4 97.75%
70.12%
5 95.60%
TPP PBO DEM 97.40%
6 98.00%
1999 40%
2005 2013 90.00%
1 #MR5HA#® 91.10%
L1 AR S0
. g
90.90%
1.3 HiXZ5H
1~2 2541 C 98 Piperonyl buoxide PBO

80%~90% L:D=18:6 Chem Service

Diethyl maleate DEM
12 iR EH i
Chem Service
1 96.00% 98.54% Triphenylphosphate TPP

New Jersey



- 821-

1.4 WA

1.4.1 8RR R iR 0T B9 IKIE

30

LCio

o

20 s

1.4.2 MR RIBFRIKIE
G
24 h

~80%

1.43 BEFEYNE

Triton X-100

30s 0.05% Triton X-100
25 24 h
Polo

30
24 h
20s
70
0.05%
7

LCio LCso LCoo

= LC50/
LCso
1.4.4 EHFALE PBO DEF DEM
100 50 50 mg/L
30 s
1 mL 1.5%
12h
= LCso/ +PBO
DEM TPP  LCso

2 HRESWH
2.1 AEEFRE B RS R R R R A

LCso 0.312 mg/L
40 LCso
14.819 mg/L
47.5
LCso  0.180 mg/L
1.73
82.33

1 UE R AR AT A BE RO PR I

Table 1 Acetamiprid on cotton aphid resistance screening

95%
Cotton aphid strains Slope LCso 95% confidence limits df Resistance fold
) ) 2.561+0.185 0.180 0.158-0.204 16 1.00
Susceptible strains
. . 4.418+0.344 0.312 0.317-0.380 16 1.73
Original strains
3.011+0.233 14.819 13.210-16.619 16 82.32

Resistant strains
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Table 2 The cross-resistance of acetamiprid -RR strains with other insecticides
Insecticides Strains Slpoe=SE LCa (mg/L) (93% )®> L) Resistance fold
RR 3.0+0.2 14.8(13.2-16.6) %3
Acetamiprid SS 2.6+0.2 0.2(0.2-0.2)
RR 3.3+0.3 11.5(9.9-13.6) 16.4
Imidacloprid SS 1.8+0.1 0.7(0.6-0.8)
RR 1.6+0.1 24.2 (20.3-28.9)
Thiamethoxam SS 2.8+0.2 2.6(2.3-2.9) 23
RR 2.8+0.2 5.1(4.5-5.8) 13
Pymetrozine SS 2.5+0.2 1.2 (1.0-1.4)
RR 1.5+0.1 244.8(203.3-296.8) 107
Endosulfan SS 1.9+0.4 22.9(19.6-26.8)
RR 1.7+0.1 9.3(7.8-10.9) A
Abamectin SS 2.2+0.2 0.8(0.7-0.9)
RR 1.5+0.1 7.6(6.0-9.4) 19
Methyl abamectin SS 1.6+0.2 1.5(1.2-2.0)
RR 2.0+0.2 46.9(40.2-54.9) 145
Beta-cypermethrin SS 2.5+0.2 3.2(2.8-3.7)
RR 1.8+0.1 10.9(9.3-12.7) 0.7
Bifenthrin SS 2.1+0.2 1.1(0.9-1.4)
RR 1.5+0.1 403.2 334.1-487.5 138
Omethoate SS 2.0+0.1 29.2(24.0-35.7)
RR 1.7+0.1 75.1(63.1-89.7) 03
Triazophos SS 1.7+0.1 7.4(6.0-9.0)
RR 1.8+0.1 211.7(174.1-255.0)
Phoxim SS 2.0+0.2 26.9(21.3-33.3) 78
RR 2.2+0.1 36.4(31.1-42.3) 75
Malathion SS 1.3+£0.1 5.1(4.0-6.4)
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Table 3 Synergistic effects of PBO, DEF and TPP on acetamiprid
LCso (mg/L)
Strain Treatment Slope+SE (95% confidence limits) SR
Acetamiprid 2.561+0.185 0.180 0.158-0.204
PBO 2.506+ 0.182 0.175 0.154-0.199 1.03
SS DEM 2.563+0.185 0.177 0.156-0.201 1.02
TPP 2.522+0.183 0.177 0.155-0.200 1.02
Acetamiprid 3.011+0.233 14.819 13.210-16.619
RR PBO 2.293+0.201 9.211 7.892-10.600 1.61
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DEM 2.854+0.221 14.279 12.676-16.076 1.04
TPP 2.405+0.213 8.370 7.178-9.607 1.77
= LCso/ +PBO DEM TPP LCso

SR= LCso of acetamiprid / LCso of PBO or DEM or TPP + acetamiprid.
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Table 4 The Cotton aphid resistance survey of acetamiprid in Xinjiang

2011 2012
LG 93% Resistance fold LG 93% Resistance fold
1.468(1.156-1.808) 8.2 2.315(1.949-2.749) 12.9
2.578(2.282-2.878) 14.3 3.954(3.419-4.576) 22.0
1.388(1.126-1.680) 7.7 2.257(1.993-2.562) 12.5
1.236(1.015-1.472) 6.9 1.562(1.359-1.795) 8.7
1.176(0.978-1.392) 6.5 2.172(1.915-2.468) 12.1
0.312(0.262-0.357) 1.7 1.095(0.918-1.288) 6.1
1.239(1.041-1.457) 6.9 2.039(1.793-2.323) 11.3
1.130(0.934-1.344) 6.3 2.143(1.878-2.451) 11.9

32 iR RS UFRRER RO 3 E I A0 5T 2012

Cross resistance

1999
3.3 HERFIXTOE B BREOIE RAE A A R
2007
PBO
TPP
DEM PBO
DEM
2012 2007
TPP  PBO
2012
TPP  PBO

PBO
2.97



825-

DEM TPP  PBO

3.4 REHARGHHMERAE

2012
>
> 147
134.4 270.0
2011
1.7~14.3
2012
6.1~22.0 2012 2011
7

2000
2000 2007

3
1991 1994 2001 2003
10 ~30

SRk (References)

Wang KY, Liu TX, Jiang XY, 2001. Cross-resistance of Aphis
gossypii to selected insecticides on cotton and cucumber.
Phytoparasitica, 29(5): 393-399.

,2013.

, 40(6): 37 —38.[Chang XL, Zhen JL, 2013.

>

Xinjiang Chepaizi area of cotton aphid occurrence characteristics
and control measures. China Cotton, 40(6): 37-38.[]

, 2000. 20% . ,
108(6): 26—27.[Chen D, 2000. The research and development of
20% acetamiprid soluble liquid. Anhui chemical industry, 108(6):
26-27.]

) , ,2002.
, 15(1): 50-53. [Deng YC, Wang YC, Li JR, 2002.
A study on the insecticidal activity of acetaniprid on insects.

Southwest China Journal of Agricultural Sciences, 15(1): 50-53.]


http://117.146.17.133/ZK/journal.aspx?q=/94823X/

826- Chinese Journal of Applied Entomology 51

s , 2005.

, 42(4): 265-266. Feng ZC, Wang YA, 2005.
Analysis on the reason of serious occurrence of aphis gossypii in
the cotton area of the north Xinjiang. Xinjiang Agricultural
Sciences, 42(4): 265-266.]

, , ,2002. 4

, 18(4): 23-26, 34. [Hu SQ, Yin DQ,
Chen LY, 2002. Safety evaluation of four new pesticides in
aquatic ecosystem. Rural Eco-Environment, 18(4): 23-26, 34.]

s ,2007.

, 16(6): 238 —241. [Lei H, Zhang ZL, 2007.
Resistance selection of cotton aphid to acetamiprid and its risk as
sessment. Acta Agriculturae Boreali-occidentalis Sinica, 16(6):
238-241.]

s ,2007.
, 9(3): 257-262. [Li J, Han ZJ, 2007. Primary studies on
resistance of aphis gossypii to imidacloprid. Chinese Journal of
Pesticide Science, 9(3): 257-262.]

, , ,2007. 4

, 28(5): 21-22.[Lin RH, Yu CH, Wang
KY, 2007. The synergistic toxicity of 4 kinds of synergism for
insecticides. Agricultural science and management, 28(5):
21-22.]

s s s s s ,2012.

12 . , 51(8): 613—615. [Liu JW,
Zhang DH, Chen JZ, Wei LQ, Liu XN, Zhang XT, 2012.
Determination of sensitivity of aphis gossypii to 12 insecticides.
Pesticides, 51(8): 613-615.]

s s , 2007.
,44(4): 423-428. [Luo L, Ma DY, Miao W,
2007. Preliminary discussion on relationship between air
temperature and occurrence of cotton aphis gossypii clover in the
north of Xinjiang. Xinjiang Agricultural Sciences, 44(4):
423-428.]
,2003.

>

, 30(1): 91 — 95. [Mo JC, Cheng JA, 2003.
Advance on the study of pest resistance to chloronicotinyl insecti
cides. Acta Phytophylacica Sinica, 30(1): 91-95.]
s s , 2000.
, 2(4): 85—87. [Pan WL, Dang Zh, Gao ZL, 2000.
Studies on resistance of 3 species of aphids to imidacloprid.
Chinese Journal of Pesticide Science, 2(4): 85-87.]
,2012.

. [ Shi XG, 2012. Studys on the mechanisms
of imidacloprid resistance in cotton aphid, aphis gossypii
(Glover). Ph. D. Dissertation. Shandong: Shandong Agricultural
University.]

, , 1999. . ,38(4):
22 — 23.[Zhang YY, Zhang H, 1999. The possibility of
midacloprid resistance and governance. Pesticides, 38(4):
22-23.]
) s , 2006.
, 32(3): 16 —20.[Zhou Y, Sun YQ, Hou HF, 2006.
Research progress neonicotinoid insecticide acetamiprid amidine.
plant protection, 32(3): 16-20.]
, , , 2000. ()
, 2(3): 19-24.[Wang KY, Jiang XY, Yi
MQ, 2000.Study on the main areas of Shandong province (cotton)
of melon aphid resistance and mechanism. Journal of Pesticide
Science, 2(3): 19-24.]
) > s , , 1999.

. 115-116.[Wang KY, Kong XB, Yu CH, Jiang XY, Yi MQ,
1999. Trialeurodes vaporariorum and Aphis gossypii Glover
resistance and cross resistance to imidacloprid. The Fifih
National Symposium on pharmaceutical toxicology. 115-116.]

s s ,2012.
, 51(3): 231-233. [Wei SJ, Nie XD,
Shi BC, 2012. Co-toxicity of abamectin and chlorpyrifos to the
diamondback moth plutella xylostella (Lepidoptera: Plutellidae)
using bioassay. Agrochemicals, 51(3): 231-233.]



