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Table 1- Summary of the ANOVA (Mean squares) for the effect of applied pesticides on the survival, mean of daily oviposition
and egg hatching percent of the female C. montrouzieri in three different exposure methods

Source of Survival percent Mean of daily oviposition Egg hatching percent
variation df  After After df After After After df After After After
24h 48h 24h 48h 72h 24h 48h 72h
Topical
Treatment 9 152" 12.45™ 9 273.8" 186.97° 1832 9 54817 1389.3"  1351.8"
Error 40 27 6.67 434 9.1 8.25 7.80 434 68.9 54.5 56.6
% Cv 5.48 2.60 20.6 18.97 18.6 1145 8.80 9.02
Treatment 9  18.67" - 9 40737 27037 2853 9 348487 139.157  1600.9”
Error 40 9 - 473 15.84 6.72 7.68 473 101.25 73.17 64.31
% Cv 3.03 - 30.34 21.56 21 13.1 10.41 9.70
Treated prey ’ ) ) ) ) )
Treatment 9 911™ - 9 40177 1564 178.1" 9 178487 218147 207127
Error 40 5 - 481 9.15 9.63 9.95 481 85.84 62.61 74.67
% Cv 2.25 - 25.3 21.2 21.1 11.24 10.16 11

ns, **: non-significant and significant at %1 level of probability, respectively
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Table 2- Comparison of mean survival and fecundity of the females C. montrouzieri after their topical contact with different
doses of applied pesticides

Treatments Survival percent Mean of daily oviposition Egg hatching percent
After After After After After After After After After
24h 48h 72h 24h 48h 72h 24h 48h 72h
Chlorpyrifos 500 ppm-+oil 96.0™ 100* 100" 16.2° 17.1° 16.9° 68.2¢  81.8% 81.4°
Chlorpyrifos 1000 ppm+oil ~ 94.0® 100 100° 11.7¢ 15.1° 16.6™ 65.8 79.7¢ 82.9™
Chlorpyrifos 2000 ppm+oil ~ 90.0*/  97.8" 100* 10.9¢ 13.6% 12.74 64.1% 73.3¢ 72.6
Abamectin 50 ppm 100° 100° 100° 17.0® 17.0° 16.9* 79.4° 87.0° 85.7°
Abamectin 100 ppm 100 100 100 15.5° 16.8" 15.7° 78.4° 84.8" 84.8"
Abamectin 200 ppm-+oil 100 100 100 14.1¢ 13.8¢ 12.9% 77.6° 83.0° 83.3%
Chl.500+ Aba.50 ppm-+oil 94.0™ 100* 100* 16.1° 13.4% 13.5¢ 70.7¢ 86.3° 82.8"
Chl.1000+Aba.100 ppm+oil  90.0* 100° 100° 13.2¢ 13.7¢ 14.0° 60.4° 82.5% 80.8°
Chl.2000+Apgp0 84.0° 95.3° 100° 11.4¢ 12.3¢ 12.0° 57.9° 80.8% 80.4°
ppm-+oil
Control 100 100 100 18.1° 17.9° 17.6° 95.0° 95.0° 95.0°

* 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 mean survival and fecundity of the females C. montrouzieri after their residual exposure to different
doses of applied pesticides

Treatments Survival percent Mean of daily oviposition Egg hatching percent

After After After After After After After After After

24h 48h 72h 24h 48h 72h 24h 48h 72h
Chlorpyrifos 500 ppm-+oil 100°* 100° 100° 10.4% 13.2% 12.6% 68.9° 81.9°  81.7%
Chlorpyrifos 1000 ppm-+oil 100* 100° 100° 10.3% 11.8¢ 11.4¢ 69.3¢ 78.0¢ 79.1¢
Chlorpyrifos 2000 ppm-+oil 100°* 100" 100" 9.10° 11.3* 10.2¢ 65.9° 71.3°  75.5¢
Abamectin 50 ppm 100 100° 100° 16.2° 15.9° 16.6" 81.9° 869"  88.1°
Abamectin 100 ppm 100 100 100 15.1% 15.0° 14.9° 80.1™ 81.5° 843"
Abamectin 200 ppm-+oil 100* 100° 100° 13.3° 13.4° 13.0° 79.4% 81.3¢  83.1°
Chl.500+ Aba.50 ppm-+oil 96.0° 100° 100° 14.3° 12.24 12.2¢ 78.8™ 822¢  82.3%
Chl.1000+Aba.100 ppm+oil  96.0° 100° 100° 12.9° 11.3% 11.6° 77.6° 79.4  81.2
Chl.2000+Aba. 200 ppm+oil ~ 96.0° 100° 100° 11.24 10.4° 11.6° 74.3¢ 78.0°  76.3%
Control 100 100 100 18.1° 17.9* 17.6" 95.0° 95.0°  95.0°

* 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 mean survival and fecundity of the females C. montrouzieri after their feeding on sprayed preys (P.citri)
with different doses of applied pesticides

Treatments Survival percent Mean of daily oviposition Egg hatching percent

After After After After After After After After After

24h 48h 72h 24h 48h 72h 24h 48h 72h
Chlorpyrifos 500 ppm-+oil 100 100 100 124 14.5° 11.8™ 80.2° 77.6°  764°
Chlorpyrifos 1000 ppm-+oil 100°* 100°* 100 11.8%¢ 14.2°¢ 14.6° 79.6% 742%  76.1°
Chlorpyrifos 2000 ppm-+oil og 100°* 100 10.6 12.9¢ 12.9¢ 78.7% 70.5¢ 71.0¢
Abamectin 50 ppm 100 100 100 13.8 13.3° 17.1* 87.2° 79.9°  81.0°
b

Abamectin 100 ppm 100 100°  100° B 161 168° g7.0° 788 809
Abamectin 200 ppm-+oil 100° 100° 100° 13.0™ 15.1% 15.9 85.5° 78.0%  79.4™
Chl.500+ Aba.50 ppm-+oil 100 100 100 9.60% 14.2°¢ 14.4% 77.1¢ 76.1° 76.3°
Chl.1000+Aba.100 ppm-+oil 100" 100" 100 9.10%¢ 12.8¢ 13.3¢ 77.8% 75.8¢  75.9°
Chl.2000+Aba. 200 ppm+oil 96" 100* 100° 8.20° 12.2¢ 12.2¢ 76.44 72.80 743
Control 100° 100° 100° 18.1° 17.9* 17.6° 95.0° 95.0°  95.0°

* Means within columns followed by the same letter are not significantly different (P<0.05, LSD test)
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Abstract

Cryptolaemus montrouzieri Mulsant is the most important predator of the mealybugs in citrus
orchards of northern Iran. In this study, the lethal and sublethal effects of different doses of
chlorpyrifos+oil, abamectin, and chlorpyrifos+abamectin+oil on the adult ladybeetles were
investigated under laboratory conditions. Each pesticide was applied at 25, 50 and 100%
recommended field application rates (i.e. chlorpyrifos at 500, 1000 and: 2000 ppm and abamectin at
50, 100 and 200 ppm concentrations) with 1% oil on 7-day old female ladybirds through three
exposure methods, including topical direct contact, residual contact and feeding on sprayed preys.
24, 48, and 72 hours after treatment the parameters such as survival rate, mean of daily oviposition,
and hatching percent of the eggs were measured. The results showed that chlorpyrifos+abamectin+
oil affected the survival rates through all three exposure methods, whereas chlorpyrifos effect on
the survival rate was only observed in topical contact,-and abamectin had no adverse effect on the
adult survival. Among all treatments, chlorpyrifos 2000+abamectin 200 ppm had the highest
adverse effect on female ladybird survival (with 16 percent mortality). In contrast to survival rate,
mean daily oviposition, and egg hatching percent were significantly reduced in all three treatments
and exposure methods, and this reduction continued until 72 hours after exposure. The lowest mean
of daily oviposition (8.2 eggs per female) was observed 24 hours after feeding on preys treated with
chlorpyrifos 2000 ppm+ abamectin 200 ppm-+oil, and the lowest egg hatching rate (57.9 percent)
was recorded 24 hours after topical contact with the same treatment. In conclusion, using field rates
of chlorpyrifos and chlorpyrifos+abamectin with oil adversely affect survival and fecundity of the
ladybird. So, it is ‘necessary to use of pesticide in suitable time and spraying to increase
compatibility between pesticide application and ladybird activity, in citrus orchards.
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