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Table 1. Comparison of some developmental parameters of Cryptolaemus montrouzieri after

dipping its eggs in different doses of applied pesticides

Treatments % egg % survival % survival Larval Pupal
hatching first instar second developmental  weight (mg)
larvae instar larvae  period (days)
Chlorpyrifos 500 ppm-+oil 63"°+583  86.0"+241  100°+0.0 148°+014  152°+0.14
Chlorpyrifos 1000 ppm+oil | 54°®+731  77.19+597 98.2°+182  15.0°+0.14 13.0%+0.31
Chlorpyrifos 2000 ppm+oil | 46 +534  80.0°+527 97.8°+222  155%°+0.16 14.4°+0.26
Abamectin 50 ppm 67°+255  87.9"9+207  100°+0.0 11.3"+0.13 15.1°+0.15
Abamectin 100 ppm 56°%+137 89.8+3.07  100°+0.0 12.0°+£0.14  154™+0.17
Abamectin 200 ppm-+oil 49%+187  837+244 975%°%250  12.0°#0.11 15.2° +0.22
Chl.500+ Aba.50 ppm+oil 60™?+3.16 96.9°+191 982°+1.82  13.7°+0.16 10.0°+0.11
Chl.1000+Aba.100 ppm+oil | 36®+1.87  80.9%+247  100°+0.0 14.5° +0.09 9.90° + 0.15
Chl.2000+Aba. 200 ppm+oil | 29+291  83.0“+7.68 96.7°+3.33 152®+0.16  9.80°+0.18
Control 83%+4.36 99.3%+0.70 100% + 0.0 11.17+0.15 15.8* +0.17
* Means within columns followed by the same letter are not significantly different (P<0.05, LSD test)
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Table 2. Comparison of some developmental parameters of C. montrouzieri after topical contact of its fourth
instar larvae with different doses of applied pesticides

Treatments Survival Pupal developmental period Pupal weight
percent (days) (mg)
Chlorpyrifos 500 ppm-+oil 927 +2.00 6.1°+0.13 11.0° +0.19
Chlorpyrifos 1000 ppm+oil 84% +4.00 6.6%+0.15 11.3°+0.16
Chlorpyrifos 2000 ppm+oil 56° + 4.00 6.7+ 0.15 11.0°+0.20
Abamectin 50 ppm 94% + 2.45 6.0°+0.12 11.3" +0.20
Abamectin 100 ppm 88" +2.37 6.0°+0.13 11.2" +0.20
Abamectin 200 ppm-+oil 68" +2.00 6.2°+0.14 11.3°+0.22
Chl.500+ Aba.50 ppm+oil 78% + 2.00 6.3°+0.18 11.2°+0.20
Chl.1000+Aba.100 ppm-+oil 74% + 2.45 6.5 +0.17 10.8° +0.22
Chl.2000+Aba. 200 ppm-+oil 509 + 4.47 7.0°+0.17 11.0 +0.29
Control 100° + 0.0 5.4°+0.10 12.5% +0.09

* Means within columns followed by the same letter are not significantly different (P<0.05, LSD test)
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Table 3. Comparison of some developmental parameters of Cryptolaemus montrouzieri after residual exposure
of its fourth instar larvae to different doses of applied pesticides

Treatments Survival Pupal developmental Pupal weight
(percent) period (days) (mg)
Chlorpyrifos 500 ppm-+oil 88 +3.74 6.1° +0.15 11.8°+0.16
Chlorpyrifos 1000 ppm-+oil 80°"+3.16 6.3 +0.18 11.7°+0.15
Chlorpyrifos 2000 ppm-+oil 66° + 2.45 6.0° +0.17 115" +0.23
Abamectin 50 ppm 96% + 2.45 5.8”+0.12 11.8°+0.18
Abamectin 100 ppm 943 + 2 45 6.0°+0.14 11.1°+0.18
Abamectin 200 ppm-+oil 90™ +3.16 5.9°+0.14 11.6™ +0.19
Chl.500+ Aba.50 ppm-+oil 82% +2.00 6.5 +0.11 11.4" +0.19
Chl.1000+Aba.100 ppm-+oil 74"+ 2.45 6.7°+0.14 11.0° +0.20
Chl.2000+Aba. 200 ppm-+oil 66 + 2.45 6.6°+0.17 11.7° £ 0.19
Control 100° + 0.0 5.4° +0.10 12.5% + 0.09

* Means within columns followed by the same letter are not significantly different (P<0.05, LSD test)
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Table 4. Comparison of some developmental parameters of C. montrouzieri after feeding of its fourth instar
larvae on sprayed prey (P.citri) with different doses of applied pesticides

Treatments Survival Pupal developmental Pupal weight
(percent) period (days) (mg)
Chlorpyrifos 500 ppm-+oil 76°+2.45 6.5 +0.17 10.6° £ 0.13
Chlorpyrifos 1000 ppm-+oil 68° + 2.00 6.4% +0.18 11.1°+0.23
Chlorpyrifos 2000 ppm+oil 509 +3.16 6.6%+0.19 10.8% +0.23
Abamectin 50 ppm 90° + 3.16 6.0°+0.13 11.2°+0.18
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Abstract

The lethal and sublethal effects of chlorpyrifos+oil, abamectin, and chlorpyrifos+abamectin+oil on
the immature stages of Cryptolaemus montrouzieri Mulsant were investigated under laboratory
conditions. Chlorpyriphos was applied at 500, 1000 and 2000 ppm with 1% oil and abamectin at 500,
100, and 200 ppm concentrations on fourth instar larvae through three exposure methods, including
topical direct contact, residual contact and feeding on sprayed preys. The eggs of C. montrouzieri
treated via dipping in pesticide solutions. Dipping eggs in pesticide solutions affected significantly
their hatching rate, first instars larvae survival, and pupal weight. The lowest egg hatching percent (29
percent) and pupal weight (9.8 mg) were observed in chlorpyriphos 2000 ppm-+abamectin 200
ppm-+oil. Survival of the fourth instar larvae and pupal developmental period and weight were also
significantly affected in each exposure method. The lowest survival of fourth instar larvae (50 percent)
and longest pupal duration (7.0 days) were obtained in topical contact with chlorpyriphos 2000
ppm-+abamectin 200 ppm-+oil. In conclusion, because of the adverse effects of chlorpyriphos on the
development of immature stages of the ladybird, replacing it with a safer pesticide is necessary to
increase the compatibility of biological and chemical control programs in citrus orchards of northern
Iran.

Key words: Side-effects, Mealybugs, Chemical control, Biological control, Cryptolaemus montrouzieri

*Corresponding author: Afshari@gau.ac.ir







