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Table 1. Probit analysis of mortality caused by the insecticides (four days after treatment) on citrus
mealybugs Planococcus citri

Number of . . Slope
- LCso(mg ai/L) LCo(mg ai/L) X2 i

Insecticide Insects (95% CI") (95% Cl) (xSE) (df) P-value

: 714 1976.9 0.6 111
Buprofezin 442 (38.8-124.4)  (791.7-17055) *015) (3 77O

: 57.3 431.9 1.46 251

Pyriproxyfen 450 (45.7-77.6) (243.8-1153) (0.2) @ 0473

: 1.89 46 3.34 10.18
Chlorpyrifos 436 (119-2.69)  (3.12-13.09) @031) (@) Y

* Upper and lower limits of the 95% confidence interval
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Figure 1. Comparison the average effect of time on the mortalities caused by various concentrations of
the insecticides chlorpyrifos, buprofezin and pyriproxyfen on citrus mealybugs Planococcus citri
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Figure 2. Comparison the average effect of time on the mortalities caused by various concentrations of
the insecticides chlorpyrifos, buprofezin and pyriproxyfen on heather ladybird Chilocorus bipustulatus
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Figure 3. The results of comparative bioassays mortality of the insecticides chlorpyrifos, buprofezin
and pyriproxyfen on citrus mealybugs Planococcus citri and heather ladybird Chilocorus bipustulatus
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Abstract

Using low-risk insecticides for pest management is an efficient approach to preserving natural
enemies. In this study the effects of two insect growth regulators (IGRs), buprofezin and pyriproxyfen,
in comparison with the widely used organophosphorus insecticide chlorpyrifos were investigated against
the citrus mealybug, Planococcus citri and the heather ladybird, Chilocorus bipustulatus. The citrus
mealybug bioassay was conducted using residual methods, while the ladybird predator bioassay was
performed through both residual and host-treated approaches. Based on the assay results, a comparative
bioassay was also conducted to determine safe concentrations for the natural enemy. The LCso values
of buprofezin, pyriproxyfen, and chlorpyrifos, on second instar nymphs of citrus mealybug were 71.4,
57.3, and 1.89 mg ai/L, respectively. The bioassay of chlorpyrifos on C. bipustulatus first instar larvae
indicated that this insecticide is highly lethal to this natural enemy and a concentration of 2 mg ai/L,
approximately 400 times lower than the common field dose of chlorpyrifos, resulted in about 73%
mortality. The mortality rates of buprofezin at concentrations of 120 and 300 mg ai/L on ladybird larvae
after four days were 32% and 56%, respectively. For pyriproxyfen, the lethality at concentrations of 30
and 75 mg ai/L was 32% and 47%, respectively. The comparative bioassays indicated that chlorpyrifos
has sever adverse effects on the heather ladybird survival and the field doses of both IGR insecticides
were not completely safe for this predator, however pyriproxyfen caused less detrimental effects than
buprofezin.
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