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Abstract: Objective To investigate the resistance of Culex pipiens pallens to five commonly used chemical insecticides in
Dongping Lake area of Shandong province, China and to provide a basis for proper and efficient chemical control of mosquitoes.
Methods From 2010 to 2011, the WHO bioassay was used to determine the susceptibility of field populations of Cx. pipiens
pallens to five insecticides, and the coefficients of synergism between insecticides were calculated. Results Among the field
populations of Cx. pipiens pallens, the resistance ratios for cypermethrin, propoxur, deltamethrin, acetofenate, and DDVP were
106.40, 4.30, 110.75, 0.60, and 4.09, respectively, in 2010 and were 94.30, 2.70, 112.33, 0.61, and 2.91, respectively, in 2011.
The coefficients of synergism between DDVP and acetofenate and between propoxur and acetofenate were 164.39-171.08 and
188.28-221.84, respectively. Conclusion Cx. pipiens pallens in Dongping Lake area of Shandong province shows different
degrees of resistance to five commonly used chemical insecticides. Therefore, insecticide mixture, as well as joint use of
insecticides and synergistic agents, should be employed to prevent or delay the emergence and development of insecticide
resistance in mosquitoes.
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Table 1 Susceptibility of Cx. pipiens pallens in Dongping Lake
to 5 insecticides in 2010

ot LCs K 95%CI [ =1 5 Ptk
(mg/L) (y=a+bx) EX44

DDVP(mg/L) 0.45(042~0.64)  6.0728+3.1145x  4.09
[UETTHES 0.11(0.05~0.14)  7.2198+2.1750x 1.00
FR AR (mg/L) 0.43(0.35~0.49)  7.3124+6.2877x  4.30
IURTTHES 0.1000.06~0.17)  7.6650+2.9986x 1.00

AR (/L) 12.79(10.48~15.62) 2.6153+2.1543x  0.60

USSR 21.32(13.10~28.44) 5.3560+0.5256x 1.00
SURSIE (ug/l)  21.28(17.23~2327) 2.4695+1.9057x  106.40
{HORITES 0.20(0.10~0.37)  7.6256+2.8696x 1.00
WA (ug/l)  13.29(10.95~16.12) 2.2271+2.4682x 110.75
[UETTES 0.12(0.08~0.17)  7.0360+2.2141x 1.00
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Table 2 Susceptibility of Cx. pipiens pallens in Dongping Lake
to 5 insecticides in 2011

P LCs S 95%CI (U1 Ptk
S (mg/L) (y=a+bx) EX44
DDVP(mg/L.) 0.32(027~041)  6.4992+4.5129x 291
58 (mg/L) 0.27(0.23~0.39) 7.8012+7.5491x  2.70

AR (ug/L)  13.00(10.88~16.64)
AR (ug/l)  18.86(15.19~23.24)
TR (ug/l)  13.48(11.02~16.50)

2.5719+2.1506x  0.61
2.572141.9057x  94.30
2.534142.1825x 112.33
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Table 3 Susceptibility of Cx. pipiens pallens larvae in Dongping

Lake to insecticide mixtures

F A+ SR LCy s A it

(mg/L) (y=a+bx) EX40
DDVP+ =45 R 101 0.21 6.7725+2.6252x  166.98
1:2 0.20 6.929342.7245x 17108
1:3 0.19 7.0836+2.8492x  164.39
DDVP+587% 4 1:1 0.65 6.0391+5.4845x  109.58
1:2 0.58 6.1020+4.6445x  105.04
1:3 0.54 6.19124+4.6416x  105.02
FRA A+ = FER R 101 0.17 7.4398+3.1729x  188.28
1:2 0.14 7.505142.9127x  209.56
1:3 0.12 9.3618+4.8186x  221.84
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