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Study on the Biological Characteristics of Permethrin-Resistant and
Susceptible Strains of Culex pipiens pallens
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Abstract  Objective ~ To compare the biological characteristics of Culex pipiens pallens between permethrin-resistant
strain and the susceptible strain. ~ Methods In laboratory the biological characteristics about bloodsucking reproduction and
development of permethrin-resistant and susceptible strains were observed and recorded. Life table of the experimental populations
was constituted. Results  The bloodsucking rate of resistant strain was lower than susceptible strain and the difference was
significant. The life-span of adults of resistant strain and the developmental duration of eggs larvae and pupae were longer than
susceptible strain and the difference was significant. The death rate of eggs of resistant strain was higher than that of susceptible
strain and the difference was significant. The permethrin-resistant strain showed a fitness value of 0. 58 relative to the susceptible
strain.  Conclusion  The permethrin resistance of Culex pipiens pallens may result in a disadvantage to its reproduction and

development.
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Table 1 Comparison of biological parameters between resistant and susceptible strains of Culex pipiens pallens

Resistant strain Susceptible strain
Biological parameters - -
n xts n xts
/ Quantity of oviposition No. /female 25 219.0+£32.8"" 25 202.0 £43.7
h  Average period of eggs 1 246 44.6 +0.6 " 1835 40.4 0.6
h  Average period of larvae 1149 238.0+19.5" 1513 212.0£16.5
Period of first-instar larvae h 1 246 54.0+£2.1" 1822 59.0 £4.2
Period of second-instar larvae h 1 246 32.0+4.3 1822 32.0+6.4
Period of third-instar larvae h 1238 51.0+10.2" 1822 43.0+11.1
Period of forth-instar larvae h 1194 101.0+19.5°* 1513 78.0 £16.5
h  Average period of pupae h 1150 58.0+22.9"° 1513 52.0x18.9
h Life-span of females adults h 560 792.0 +340.8 746 638.4 +278.4
h  Life-span of males adults h 547 475.0 +£225.6 " 746 393.6 £208. 8
3 * P<0.01 #% P >0.05
Note Figures are average of three experiments. ~Comparison between resistant and susceptible strains * P<0.01 =% P>0.05.
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Table 2 Life table of the experimental populations of resistant and susceptible strains

Developmental stage Resistant strain No. of mosquitoes Susceptible strain No. of mosquitoes
No. of eggs produced 100.0 2 216 100.0 1 980
Death rate of eggs % 43.8" 7.3
Survival eggs 56.2 1246 92.7 1835
Death rate of first-instar larvae % 0 0.7
Survival larvae of first-instar 56.2 1246 92.0 1822
Death rate of second-instar larvae % 0 0
Survival larvae of second-instar 56.2 1246 92.0 1822
Death rate of third-instar larvae % 0.7 0
Survival larvae of third-instar 55.9 1238 92.0 1822
Death rate of forth- instar larvae % 3.5" 17.0
Survival larvae of forth- instar 53.9 1194 76.4 1513
Death rate of pupae % 3.7 0
Survival pupae 51.9 1150 76.4 1513
Death rate during eclosion % 3.8 1.4
Quantity of adults 50.0 1107 75.4 1492
Female rate % 50.6 50.0
Quantity of females 25.3 560 37.7 746
Bloodsucking rate % 71.0" 89.4
Quantity of bloodsucking females 18.0 398 33.7 667
Average oviposition No. /female 219.0 25 202.0 25
Estimated oviposition of next generation 3 931.05 6 807. 40
R,  Net reproductive rate 39.31 68. 07
Relative fitness 0.58 1. 00
3 # P<0.01
Note Figures are average of three experiments. ~Comparison between resistant and susceptible strains * P<0.01.
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