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Table 1. Toxicity of Clothianidin insecticide and summer oil against Brevicoryne brassicae adults

Insecticides LC2s (ppm) LCso (ppm) Slope + SE Z2(df) No. RMP*
Clothianidin 5.822 (1.164 mg 28.708(5.74mg 0.973+0.155 0.386 (3) 250 21.67 (10.53-
ai/l) ai/L) 23.34)*
(2.38-9.88) (18.89-42.81)
Summer oil 108.741 (103.30 622.111(591.005  0.890+0.152 0.064 (3) 250
ul ai/L) ul ai/L)

(38.95-194.06)

(397.01-968.65)

*RMP= Relative median potency; Significant differences at P < 0.05.
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Table 2. Sublethal effects (LC2s) of Clothianidin and summer oil on pre-adult stages of Brevicoryne

brassicae
Treatments (n*)
Biological Control +SE Clothianidin £SE Summer oil F; df
characteristics +SE
Nymph 1 (days) 1.5+0.05° (100) 1.93+0.082(80) 1.65+0.07°(92) 5272.87; 1543
Nymph 2 (days) 1.47+0.05¢(99) 1.9740.082(74) 1.67+0.07°(89)  8808.95; 1802
Nymph 3 (days) 1.51+0.06¢(97) 2.09+0.08% (66) 1.73+0.06° (84) 13714.29; 2046
Nymph 4 (days) 1.4+0.06° (94) 1.7540.092(59) 1.6140.072(79)  4496.23; 2275
Preadult (days) 5.91+0.1¢(94) 7.64+0.12%(59) 6.66+0.1°(79)  65724.44; 3005
Survival rate (days) 0.94+ 0.022(94) 0.71+0.04¢ (59) 0.84+0.03(79)  8061.80; 2776

*Different letters in each row indicate a significant difference between treatments (Paired bootstrap test, P<0.05); *n = sample

size of each stage of B. brassicae.
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Table 3. Sublethal effects (LC2s) of Clothianidin and summer oil on longevity, reproductive days, and
fecundity of Brevicoryne brassicae adults

Biological characteris

Treatments (n*)

Control+SE

Female adult (days) 16.12+0.23%(94)

Total longevity (days) 29.03+0.25%(94)
APRP (days) 0.06+0.03° (94)
TPRP (days) 5.98+0.11°(94)
Reproductive days (days) 12.56+0.192(94)
Fecundity (Nymphs/female)  37.46+ 0.71%(94)

Clothianidin+SE Summer oil F; df

+SE
8.63+0.3°(59) 12.81+0.26°(79) 31575.080; 458
16.27+0.36°¢ (59) 19.47+0.27°(79) 135629.79;4050
0.37+0.08%(59) 0.23£0.05%(79)  714.88; 229
8.02+0.15%(59) 6.89+0.12°(79) 96418.72; 4279
5.08+0.26°¢ (59) 9.28+0.26"(79)  218257.83;2504
14.14+0.87¢(59) 27.2+0.89°(79)  15498.75; 229

*Different letters in each row indicate a significant difference between treatments (Paired bootstrap test, P<0.05).
TPRP: total pre-reproductive period; APRP: adult pre-reproductive period; *n = sample size of each stage of B. brassicae.
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Figure 1. Sublethal effects (LCxs) of Clothianidin (b) and summer oil (c) on the age-stage specific
survival rate (Sy) of Brevicoryne brassicae compare with control (a)
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Figure 2. Sublethal effects (LCxs) of Clothianidin (b) and summer oil (c) on the age-specific survival
(1)), female age-specific fecundity (fx), age-stage specific fertility (my) and age- specific fecundity

(Iimy) of Brevicoryne brassicae compare with control (a)
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Figure 3. Sublethal effects (LCzs) of Clothianidin (b) and summer oil (c) on the life expectancy (e) Of
Brevicoryne brassicae compared with control (a)
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Table 4. Sublethal effects (LCxs) of Clothianidin and summer oil on the population growth parameters
of Brevicoryne brassicae

Treatments (n*)
Clothianidin £SE ~ Summer oil £SE F; df

Population parameters Control £SE

Net reproductive rate (Ro) 35.21+1.12(100)
(offspring)

Gross reproductive rate
(GRR) (offspring)
Intrinsic rate of increase
(r) (day™)

10.17+0.93¢(82) 23.10+1.25°(93) 138031.80;3277

40.03+1.003%(100) 16.1+0.92¢(82) 29.17+1.12°(93) 33520.73; 730

0.3636+ 0.0062(100)  0.2123+0.008°(82) 0.2920+0.006°(93) 126460.78;3549

Finite rate of population 1.43+0.0092 (100) 1.23+0.01¢(82) 1.34+0.009°(93) 35890.98; 1002
increase (1) (day™)
Mean generation time (T) ~ 9.79+0.15° (100) 10.92+0.17%(82) 10.48+0.15%(93) 16054.55; 3821

(days)

*Different letters in each row indicate a significant difference between treatments (Paired bootstrap test, P<0.05); *n = sample
size of each stage of Brevicoryne brassicae.
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Abstract

Cabbage aphid, Brevicoryne brassicae L., is one of the most important pests of cruciferous crops
worldwide. In the present study, the lethal (LCso) and sublethal (LCzs) effects of Clothianidin and
summer oil were investigated on biological properties and population growth rate parameters of cabbage
aphid under greenhouse conditions. The leaf dipping method containing aphid adults was used for
bioassays. The life table data were analyzed based on the age-stage, two-sex life table theory. Results
indicated that Clothianidin affected the population growth rate of aphids by prolongation of the pre-
adult stages, decreasing survival rate, adult longevity, and reproduction in comparison to summer oil.
The lowest fecundity rate (14.14 nymphs per female) was recorded in Clothianidin treatment. The lowest
and highest intrinsic rate of increase (r) was observed in Clothianidin (0.2123 day™) and control (0.3636
day?), respectively. The results also demonstrated that population growth of the cabbage aphid in
different treatments was exactly in consistent with the estimated population growth parameters. For
example, aphids treated with Clothianidin, had slower growth rate and, thereby prolonged mean
generation time (T). The overall results demonstrated that Clothianidin could be considered as an
effective insecticide in the management of cabbage aphid.
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