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Abstract

The orange pulvinaria scale, Pulvinaria aurantii Ckll. is the most important scale of citrus in the north-
ern Iran. The lethal effects of chlorpyrifos, pyripropoxyfen, acetamiprid and palazin, alone and in com-
bination with emulsifying oil, were evaluated on first-instar nymphs of P. aurantii. The experiment was
conducted under natural condition in a randomized complete block design with 3 replications and 10
treatments, and treatments effect was compared 1, 7, 14 and 21 days after spraying. Moreover, the effect
of these insecticides was investigated on duration of immature stages and female longevity of Cryp-
tolaemus montrouzieri Mulsant. The activity of some detoxification enzymes (alpha-esterase, beta-es-
terase and glutathion-S-transferase) in third instar larvae was evaluated. The experiments on the lady-
bird were conducted under laboratory conditions at 26+1°C, 75+5% RH and a photoperiod of 14:10
(L:D) h. The treatments with acetamiprid + oil, pyripropoxyfen + oil, chlorpyrifos + oil and palazin +
oil had the highest mortality on first nymphal instar of the scale. The longest incubation period of C.
montrouzieri was in chlorpyrifos treatment (8.13 days), and the shortest was in control (4.80 days).
Moreover, among treatments the female longevity of C. montrouzieri was the longest in control (96.60
days), and shortest in chlorpyrifos treatment (53.50 days). Chlorpyriphos and acetamipirid caused the
highest reduction in alpha-esterase and glutathion-S-transferase activities of the third larval instar of C.
montrouzieri, respectively. Also, palizin had less negative effect on the activity of beta-esterase in com-
parison with other tested insecticides. The results of this study indicated that among tested compounds,
palizin in combination with the oil is a suitable compound to control of the orange pulvinaria scale.
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Table 1. Effect of different insecticides on percentage mortality (mean+SE) of orange pulvinaria
nymphs at 1, 7, 14 and 21 days after spray at natural conditions in 2016.
Concentration

Pesticides %) Efficiency (%)

1 day after 7 days after 14 days after 21 days after

treatment treatment treatment treatment
Chlorpyrifos 0.2 39+1.5bcd 65+2. 3bc 67+1.2b 67+1.8b
Oil 0.5 24+2.2e 40+1.9d 45+1.5¢ 47+1.7c
Pyriproxyfen 0.05 31+0.6de 64+2.3bc 64+2.6b 74+1.7b
Palizin 0.2 24+2.1e 58+0.9¢c 64+2.7h 66+2.4h
Acetamiprid 0.05 38+1.7cd 68+2.5b 68+2.9b 72+1.5b
Chlorpyrifos+oil 0.2+0.5 54+1.5a 85+2.0a 86+1.2a 90+0.6a
Pyriproxyfen+oil 0.05+0.5 42+1.9bc 81+1.9a 82+1.5a 87+1.5a
Acetamiprid+oil 0.05+0.5 47+2.1b 82+0.8a 87+2.7a 90+1.5a
Palizin+oil 0.2+0.5 39+1.7bcd 82+1.8a 83+2.1a 83+1.8a

Means with the same letters in each column are not significantly different (Tukey test, P<0.01).
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Table 2. Effect of different insecticides on percentage mortality (mean+SE) of orange pulvinaria
nymphs at 1, 7, 14 and 21 days after spray at natural conditions in 2017.
Efficiency (%)

Concentration

Pesticides %) 1dayafter 7 daysafter 14 daysafter 21 days after
treatment treatment treatment treatment
Chlorpyrifos 0.2 36+2.1cde 63+1.5b 65+1.6b 65+2.0b
oil 05 26+0.9f 45+2.0c 49+1.2¢c 51+1.2c
Pyriproxyfen 0.05 31+1.5def 65+1.7b 62+2.9b 69+1.8b
Acetamiprid 0.05 40+1.2bdc 65+4. 7b 66+2. 2b 64+2.9b
Palizin 0.2 28+1.9¢f 62+2.0b 61+2.8b 66+2.3b
Chlorpyrifos+oil 0.2+0.5 53+0.8a 86+0.8a 86+1.2a 89+1.5a
Pyriproxyfen+oil 0.05+0.5 41+1.9bc 82+0.9a 85+2.1a 91+1.2a
Acetamiprid+oil 0.05+0.5 46+2.9b 83+1.8a 85+2.0a 91+1.7a
Palizin+oil 0.2+0.5 34+1.7cde 82+1. 8a 82+2.0a 83+2.5a

Means with the same letters in each column are not significantly different (Tukey test, P<0.01).
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Table 3. Effect of different insecticides on mortality percentage (mean+SE) of orange pulvinaria
nymphs 1, 7, 14 and 21 days after spraying under natural conditions in 2016-2017.

Concentration Efficiency (%)
Pesticides 1 day after 7 days after 14 days after 21 days after
(%)

treatment treatment treatment treatment
Chlorpyrifos 0.2 38+1.8d 64+1.9bc 66+0.9b 66+1.9c
oil 0.5 25+1.5f 43+1.9d 45+1.3c 49+1.5d
Pyriproxyfen 0.05 31+1.1de 65+2.1bc 63+1.7bb 72+1.7c
Palizin 0.2 26+2.0ef 60+1.5¢c 62+1.8b 66+2.4c
Acetamiprid 0.05 39+1.5dc 67+3.7b 67+2.5b 69+2.3c
Chlorpyrifos+oil 0.2+0.5 53+1.8a 85+2.1a 86+1.2a 90+1.a
Pyriproxyfen+oil 0.05+0.5 42+1.4bc 82+0.9a 84+1.8a 89+1.3ab
Acetamiprid+oil 0.05+0.5 47+2.5b 83+1.3a 86+1.5a 90+1.5a
Palizin+oil 0.2+0.5 37+1.7cd 82+1.8a 82+2.1a 83+2.1b

Means with the same letters in each column are not significantly different (Tukey test, P<0.01).
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Table 4. Effect of different insecticides on mean (+SE) developmental times and female longevity
(days) of Cryptolaemus montrouzieri

Treatments Incubation 1%t instar 2" instar 3 instar 4™ instar Overal in- Female lon-
stars gevity
Palizin 5.57+0.11c 2.93+0.12 bc 3.13+0.09 ¢ 3.86+0.13b 5.03+0.12ab  14.97+0.29c 75.10+0.61 c
Chlorpyrifos 8.13+ 0.14a 2.73+0.12 ¢ 2.96+0.12¢ 3.23+0.10c 4.73+0.12bc ~ 13.67+0.19d 53.50+0.46 e
Pyriproxyfen 5.87+0.15 bc 5.80+0.14 a 5.03+0.13 a 6.07+0.14 a 5.13+0.14a 22.03+0.28a 82.73+0.68 b
Acetamiprid 6.23+0.16 b 3.13+0.14 b 3.67+0.12 b 3.33+0.09 ¢ 4.50+0.10c 14.56+0.21c 69.40+0.40 d
Control 4.80+0.14 d 3.13+0.11b 3.56+0.17h 4.00+0.14 b 5.06+0.12ab 15.66+0.24b 96.60+0.97 a

Means with the same letters in each column are not significantly different (Tukey test, P<0.01).
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Fig. 1. Effect of different insecticide treatments on activity (mean £SE) of glutathione S-transferase,
alpha, and beta-esterases enzymes in third instar larvae of Cryptolaemus montrouzieri. The means with
different letters are significantly different (Tukey, P < 0.01).
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