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Abstract: Objective To explore the efficacy of a mixture of common chemical insecticides and biological insecticides
against Culex pipiens pallens, and to provide a scientific basis for establishing reasonable and effective mosquito control
measures. Methods The larval impregnation method and drug complex formulation method were applied to measure the
resistance and synergistic coefficients of Cx. pipiens pallens against two biological insecticides and four chemical
insecticides. Results  The resistance coefficients of Cx. pipiens pallens against Bacillus thuringiensis subsp. israelensis and
B. sphaericus were 1.02 and 1.08 times, respectively, and the resistance coefficients against cypermethrin, deltamethrin,
DDVP, and propoxur were 97.00, 59.08, 6.44, and 2.36 times, respectively. The synergistic coefficient of deltamethrin +
DDVP, deltamethrin + propoxur, cypermethrin + DDVP, and cypermethrin + propoxur were 156.24-182.37, 163.28-
201.36, 166.23-190.56, and 160.23-199.58, respectively. The synergistic effect of DDVP -+ propoxur was not good.
Conclusion  Culex pipiens pallens in Jining city has developed varying degrees of resistance to common chemical
insecticides, but is still sensitive to biological insecticides. It is suggested that biological insecticides or chemical
insecticide mixtures be applied to control mosquito breeding and mitigate the development of insecticide resistance.
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Table 1 The susceptability of Culex pipiens pallens larvae in
Jining city to two biological insecticides and four

common chemical insecticides

Py LCs M3 95%C1 [ = 75 #fiﬁ
(mg/L) (y=a+bx) AL

Bti(mg/L) 2.62(2.05~3.36) 4251 8+1.7852x  1.02
VTS 2.57(1.98~334) 43112+1.6780x  1.00
Bs(mg/L) 2.69(2.18~3.31) 4.0464+22191x  1.08
{HURITES 2.48(1.99~398) 4.1875+2.0557x 1.00
W (mg/L) 0.58(0.44~0.77)  5.3320+1.4073x  6.44
USSR 0.09(0.05~0.16)  6.000 6+0.9622x  1.00
585 (mg/L) 0.26(0.19~0.36)  5.894 8+1.538 8x  2.36
[RTTES 0.11(0.07~0.17)  6.2433+12996x  1.00
PGS (ug/L)  14.18(10.47~19.20) 3.409 7+1.381 0x  59.08
R ATES 0.24(0.10~0.54)  5.446 6+0.7172x  1.00
GUEAME (ug/L)  11.64(8.69~15.60) 3.597 6+1.3155x  97.00
[HORITES 0.12(0.04~0.42)  5.3549+0.389 7x  1.00
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Table 2 The synergistic effect of four common chemical
insecticides on Culex pipiens pallens larvae in

Jining city
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0.03  11.3852+5.4608x 168.43
0.08 10.246 7+4.0342x 156.24
0.11 9.597 3+4.0653x  182.37
0.01 12.8795+4.0489x 201.36
0.07 10.3275+4.0348x 163.28
0.09 10.568 9+4.570 3x  178.69
0.84 5.3276+3.216 5x  108.36
0.76 5.563 9+4.675 3x 98.29
0.61 5.710 7+3.468 3x  105.48
0.02 11.3543+4.6424x 166.23
0.05 12.2657+4.470 7x  190.56
0.06 10.680 6+4.8152x 180.45
0.02  12.3562+4.502 6x 199.58
0.04 10.2384-+4.1243x 160.23
0.06 10.6875+4.6127x 168.84
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