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Resistance Development and Cross-Resistance of Chlorpyrifos,

Dichlorvos and Permethrin-Selected House Fly {Musca domestica 1.)

Ol =7 - 2= - 01"z
Yong Kyu Lee, Jeong Wha Kim and Hyung Rae Lee

ABSTRACT This study was conducted to investigate the resstance development and cross-resstance of house

fly (Musca domestica L) selected with chlorpyrifos, dichlorvos and permethrin for 11 generations
ta vanous groups of insecticides. The resistance ratic (RR) of the chlorpyrifos-selected (Ry), the dichlo-
rvos-selected (Ry) and the permethrin-selected (R,) strains were 420, 38 and 187 times m female,
and 42.0, 41 and 164 times in male from the susceptible strain, respectively. The Re strain showed
highest cross-tesistance to permethrin among the insecticides tested: RR=7.5 and 9.6 times in female
and male, respectively, whereas negatively correlated cross-resistance tc propoxur was observed. High
cross-resistance to chlorpyrifos were produced for female (RR=13.3) and male (RR=15.9) of Rd
strain, and female (RR=8.7} and male (RR=97) of R, strain, respectively

KEY WORDS Housefly, Musca domestica, resistance development, chlomyrifos, dichlorvos, perme-
thin, cross-resistance
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Table 1. Name and purity of chemical used in this experfment

Types/common name Chemical name Purity(%5)
Organophosphates
Chlorpynfos o o-ciethyl -(3,5,6,-Inchloro-2-pyridyl) phosphorothicate 85.0
Diazinon o.0-diethyl-o-2-isoprapyl-6-methyl-pynmidin-4-yl phosphorothicate 95.0
Dichlorvos 2 2-dichlorovinyl dimethyl phosphate 95.0
Carbamate
Propoxur Z-isopropoxyphenyl-N-methyl-carbamate 980
Pyrethraids
Fenvalerate [RS)~a-cyanO-S-phenoxybenzyl(RS)-2-(4-chlorophenyl)-S-methyl butyrate 964
Permethin 3-{phenoryphenyl) methyl{1RS)-cis, trans-3-{2,2-dichloroetheny))-2,2- 90.0

dimethyl cyclopropane carboxylate (approximately 60% trans, 40% ois isomers)
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Table 2. Comparative toxicities of SRS strain of house flies to various groups of insecticides by topical

application
Female Male

- F/M
Insecticide LDsofug/fly) Siopet SE I Deofug/fly) Slope SE ratio
Chlomyrifos 0039 229+ 027 0030 281+048 1.3
Diazinon 0125 416+ 053 0113 346+ 032 11
Dichlorves 0.079 383+ 036 0.066 4141 0.69 1.2
Propoxur 12.648 1.39+0.31 16719 144027 1.2
Permethrin 0.052 284+ 033 0.040 380+ 057 13
Fenvalerate 0250 1.93+£0.38 0.177 0.80+021 14
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Table 3. Resistance development by continuous laboratory selection with chlorpyrifos in house flies

. Female Male

Generation [Dey Slopex SE RR T Dsp Slope SE RR
1 0149 177+ 023 38 0187 183+ 0.25 62
2 0223 316+ 0.38 57 0238 598+ 10,02 7.9
3 0.275 486+ 146 7.1 0,264 240+ 071 88
4 0400 6,05+ 0.59 103 0357 522+ 208 119
5 0723 4 46+ 055 185 0647 468+ 049 216
6 0771 546+ 099 198 0.690 657+ 0186 230
7 0.805 686+ 1.04 20.6 0667 369+ 0.80 92,2
8 0609 5,36+ 0,64 156 0.590 556+ 069 19.7
9 0,763 564+ 3.39 196 0594 800+ 1.24 198
10 0919 588+ 073 236 0560 604t 064 187
1 1639 371+ 073 42,0 1260 501+ 061 42.0

RR(resistance ratio). LDsy value of resistant strain/LUs. value of susceptible strain; LD

Table 4. Resistance

development by continuous laboratory selection with dichlorvos in house flies

Value: ng per fly

Generation Female Male

LDxp Slope+ SE ER LDgy Slope SE RR

1 0.090 383+0.36 11 0102 444+ 073 1.5
2 0148 295+ 045 19 0.079 3451047 1.2
3 0207 529+ 071 26 0184 461+054 28
4 0212 621066 2.7 0.180 480+229 27
5 0217 611096 27 0.184 463+ 0,67 2.8
6 0,274 §32+1.32 35 (1.249 531+ 098 38
7 0.271 6.62£098 34 0.249 618076 38
3 0294 471110 37 0237 540+ 048 36
a (.504 360+ 085 38 0243 h96+ 287 37
10 0254 399+ 062 32 0.228 450+0.63 3.5
11 0298 6,70+ 1.20 38 0269 £.38+ 0091 41

Table 5. Resistance

development by continuous laboratory selection with permethrin in house flies

Generation Female Male

LDE(] Slopei SE KR LDsn S]DPEi SE ER

1 0.177 1.83+0.28 34 0.180 201+032 45
2 0333 229+0.49 641 0231 252+ 036 53
3 0.178 199+ 0.24 34 0.153 193+026 38
4 0.280 354+ (034 54 0270 410+ 096 6.8
5 0452 409+ 0,72 87 0331 269+ 062 83
6 0.396 389+ 047 76 0370 252+ 050 9.3
7 0.643 385056 124 0526 2351095 132
8 0.630 365t 1.15 121 0.530 221+292 133
9 0652 2731095 125 0549 433+121 137
10 0.699 254+ 089 134 636 395+ 1.01 159
11 0970 300+ 215 187 0.655 435+ 0.81 164
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Table 6. Cross-resistance of R, Ry and R, strains of female hounse flies to various groups of insecticides

by topical application

LDz value {pg/fiy)

[nsecticides R B R, SRS
Chlorpyrifos - 05158(13.3) 0339(87) 0.039
Diazinon 0329(2.6) 0.306(2.4) 0.195(1.6) (0.125
Dichloryos 032942 - 0.195(2.5) 0.079
Propoxur 6631(05) >30(>24) 18.625(1.5) 12648
Permethrin 0390(7 5) 0.174{3 3) - 0.052
Fenvalerate 065226} 0443(1.8) Q76831 0250

The experiment was carried out with [ 1th generation of R, Rs and R,; The parenthesis. 1.0y of resistant strain/LIDsg

of susceptible strain

Table 7. Cross-resistance of R, R; and R, strains of male house flies to various groups of insecticides by

topical application

Insecticides

LDy value {pa/fly)

R. R R, 5RS
Chiorpyrifos - 047615 9) 0292(9.7) 0.030
Diazinan 0.319(28) 0.297(2.6) 0.157{(1.4} 0113
Dichlorvos 0.142(22) - (1 058(09) 0066
Propoxur 410704 >30{>28) 11 858(1.1) 10719
Permethrm 0.383(96) 0.144(3.6) - 0.040
Fenvalerate 0.611(3.6) 0.387(2.3) 0624{37) 0.169
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