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Sublethal effect of chlorpyrifos on the population dynamics of an
experimental Tetranychus urticae Koch population

TU Hong-Tao"~ ZHANG Jin-Yong CHEN Han-Jie"

(Zhengzhou Fruit Research Institute, Chinese Academy of Agricultural Sciences, Zhengzhou 450009, China)

Abstract [Objectives] To investigate the effects of chlorpyrifos on Tetranychus urticae Koch population dynamics,
specifically the sublethal effects of chlorpyrifos on the development, survival rate and reproduction of T. urticae. [Methods]
Toxicity was tested using the pest-dipping method and the sublethal effects of chlorpyrifos determined by means of life tables.
[Results] Female fecundity, adult female longevity, F; hatchability, and the sex ratio of 7. urticae treated with a sublethal
concentration (LCss) of chlorpyrifos were not significantly different to those of the control, however, the net reproductive rate,
intrinsic rate of natural increase, finite rate of increase, and population doubling time, were all significantly lower than those of
the control. Female fecundity, net reproductive rate, and mean generation time of 7. urticae nymphs treated with a sublethal
concentration (LCys) of chlorpyrifos were significantly higher than those of the control, but the intrinsic rate of natural increase,
finite rate of increase, and population doubling time, were not significantly different to those of the control. A dispersal test
proved that chlorpyrifos strongly stimulated the dispersal of 7. urticae. [Conclusion] The results indicate that the sublethal
effects of chlorpyrifos on 7. urticae differed according to developmental stage, and that the dispersal stimulus of chlorpyrifos
may be a factor influencing the resurgence of this mite.
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Table 1 Impacts of chlorpyrifos on total fecundity per female adult, longevity F,, hatchability,
sex ratio of Tetranychus urticae

d
Stage Treatment Longe:é;}i to(t;emale TOt?;Ile(igr;(g;}{tper F, hatchability (%) Sex ratio
CK 15.4621£1.9054a  136.8032+17.5583a  98.7210+0.6099a 1.2503+0.0908a
Nymph LC,s Chlorpyrifos LCys  18.2667+1.2423a  164.1934+4.3243b  98.1355+0.7825a 1.2220+0.0700a
CK 17.7000£0.1732a  125.3566£11.5394a  98.6595+0.3626a 1.2867+0.0401a
Adult LCys Chlorpyrifos LCys  18.0185+1.1484a  112.2689+5.5189a  99.1386+0.2586a 1.2030+0.0805a
P>0.05

Data followed by the same letters indicate no significant difference at 0.05 level. The same below.
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Fig. 1 Impacts of nymph treated by sublethal dose of chlorpyrifos on mean eggs by female adult
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Fig. 2 Impacts of female adult treated by sublethal dose of chlorpyrifos on mean eggs
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Table 2 Life table parameters of Tetranychus urticae treated by sublethal dose of chlorpyrifos

R, T Fm 2 t
Stage Treatment Net reproductive Mean generation  Intrinsic rate of ~ Finite rate of Population
& rate time increase increase doubling time
CK 63.6663+3.8450a 15.2251+0.4864a 0.2729+0.0088a 1.3138+0.0115a 2.5417+0.0808a
Nymph PCZS 74.0603+3.6200b 16.5443+0.3145b 0.2603+0.0077a 1.2973+0.0100a  2.6650+0.0806a
Chlorpyrifos LC,s
CK 64.3380+£3.0601a 15.4233+0.3521a  0.2700+0.0068a 1.3100+£0.0089a  2.6650+0.0807a
Adult Ifczs 57.2641£2.0589b 16.0467+0.3987a 0.2524+0.0082b 1.2871+0.0106b 2.6650+0.0808b
Chlorpyrifos LC;s
2.0589 m 0.2524+0.0082
Ry 74.0603+£3.6200 T A 1.2871+£0.0106
16.5443+0.3145 t 2.6650+0.0808
’'m A t T 16.0467+0.3987
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Table 3 The effect of chlorpyrifos on the dispersal rate of Tetranychus urticae
o % %
. Migration rate of treated with Migration rate of untreated with
0,
Treatment Dispersal rate (%) chlorpyrifos (%) chlorpyrifos (%)
CK 11.414£8.19a 1.84+1.76a 8.54+1.33a

Chlorpyrifos 64.22+2.21b 9.17+1.11b 55.05+1.21b
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