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The toxicities of 11 kinds of insecticides to the diamondback moth
Plutella xylostella and its natural enemy Erigonidium graminicolum
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HUANG Fang BEI Ya-Wei ZHANG Peng-Jun CHEN Cheng

(State Key Laboratory Breeding Base for Zhejiang Sustainable Pest and Disease Control Institute of Plant

Protection and Microbiology Zhejiang Academy of Agricultural Sciences Hangzhou 310029 China)

Abstract The toxicities of 11 kinds of insecticides to the 3™ instar larvae of the diamondback moth (DBM)  Plutella
xylostella (L.) and its natural enemy Erigonidium graminicolum ( Sundervall)  were assayed under laboratory
conditions. The results demonstrate that Bt fipronil chlorfenapyr spinosad and diafenthiuron could kill 100% of DBM
larvae followed by chlorfluazuron and cartap which killed 90. 0% and 87. 5%  respectively. Diafenthiuron Bt
tebufenozide and chlorfluazuron both showed lower initial and persistent toxicities against E. graminicolum larvae;
mortality was < 30% after being subjected to a toxic film of these pesticides for 48 hours. In contrast the other 8 kinds
of insecticides except for avermectin alpha—cypermethrin and cartap caused < 20% mortality of E. graminicolum
adults. Based on these results Bt diafenthiuron spinosad are the best pesticides to control P. xylostella especially
when E. graminicolum is abundant.
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Table 1 Insecticides and concentrations used in the study
Concentration
Pesticide Active ingredient
Common name tested Manufacture
formulation content
(mg a.i. /L)
Alpha-cypermethrin EC 5.16% 25.8
Fipronil EC 5.46% 27.3
Indoxacarb EC 5.51% 27.6
Abamection EC 1.69% 8.5
Chlorfluazuron EC 5.59% 28.0
Diafenthiuron EC 21.84% 436.8
Tebufenozide EC 10. 64 % 106. 4
Chlorfenapyr EC 10.26% 51.3
Cartap TC 97.12% 485.6
Spinosad SC 25 g/L” 12.5
3%
Bacillus thuringiensts 60.0
WP (16 000 IU/mg)
*

3% ; EC.TC.SC.WP
emulsifiable concentrate.technical material\aqueous suspension concentrate.wettable powder

* The content of spinosad labelled in product packaging is regarded as active ingredient content and the active ingredient content
of Bacillus thuringiensis is estimated at 3% of the preparation; EC TC SC and WP is the abbreviation of emulsifiable

concentrate technical material aqueous suspension concentrate and wettable powder respectively.
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Table 2 Toxicity of different types of pesticides on Plutella xylostella
Concentration tested Mortality
Pesticides tested
(mg a.i. /L) (x£SE) (%)
Bacillus thuringiensts 60. 0 100.0 £0.0 a
Fipronil 27.3 100.0 £0.0 a
Chlorfenapyr 51.3 100.0 £0.0 a
Spinosad 12.5 100.0 £0.0 a
Diafenthiuron 436. 8 100.0 £0.0 a
Chlorfluazuron 28.0 90.0+11.6 b
Cartap 485.6 87.5+9.6 b
Abamection 8.5 72.5+17.1 ¢
Indoxacarb 27.6 67.5+12.6 cd
Tebufenozide 106. 4 55.0+5.84d
Alpha-cypermethrin 25.8 0.0+£0.0 e
Control 0 0.0+0.0 e

(P < 0.05). .

Values within a column followed by the same letter are not significantly different at 0. 05 level. The same below.
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Table 3 Toxicity of different types of pesticides on larvae of Erigonidium graminicolum
Mortality(x £ SE) (%)
Concentration 2h 12 h 24 h 48 h
Pesticides tested tested 2 hours after 12 hours after 24 hours after 48 hours after
(mga.i. /L) treatment treatment treatment treatment
Cartap 485.6 90.9+£7.9 a 90.9+7.9 a 90.9 +7.9 ab 100 £0.0 a
Chlorfenapyr 51.3 0.0+£0.0 e 77.3+8.9 b 95.5+7.8 a 100 £0.0 a
Abamection 8.5 20.0+10.0 ¢ 20.0£10.0 cd 48.6+2.5d 88.6+2.5b
Alpha-cypermethrin 25.8 51.6 2.7 b 67.7+3.9b 77.4 £4.5 be 87.1+5.0b
Fipronil 27.3 10.0 8.8 d 35.0x7.3 ¢ 60.0 +5.2 cd 70.0 2.8 ¢
Indoxacarb 27.6 0.0+0.0d 0.0+0.0f 5.0+8.7 fg 60.0+5.2d
Spinosad 12.5 0.0+0.0d 0.0+0.0f 5.0+8.7 fg 55.0+4.3d
Diafenthiuron 436. 8 0.0+0.0d 0.0+0.0f 12.0 £0. 8 ef 28.0+5.1 e
Bacillus thuringiensis 60.0 0.0+0.0d 13.0+£0.9d 17.4 6.7 e 26.1+1.9e
Tebufenozide 106. 4 0.0+0.0d 4.8 £8.3 ef 4.8 +8.3 fg 23.8+8.3 e
Chlorfluazuron 28.0 0.0+0.0d 9.1+8.0 de 13.6 1.0 ef 22.7+7.3 e
Control 0 0.0+0.0d 0.0+0.0f 0.0+0.0 g 0.0+0.0f
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Table 4 Toxicity of different types of pesticides on adults of Erigonidium graminicolum
Mortality(x + SE) (%)
Concentration 2 h 12 h 24 h 48 h
Pesticides tested tested 2 hours after 12 hours after 24 hours after 48 hours after
(mg a.i. /L) treatment treatment treatment treatment
Abamection 8.5 0.0+0.0b 10.0+£0.0 a 40.0£10.0 a 50.0+20.0 a
Alpha-cypermethrin 25.8 0.0+0.0b 0.0+0.0b 30.0+10.0 ab 50.0+10.0 a
Cartap 485.6 7.7+6.7 a 7.7+6.7 a 7.7+6.7d 30.8 +4.4 ab
Diafenthiuron 436. 8 0.0+0.0b 0.0+0.0b 10.0£0.0 cd 23.3+5.8b
Fipronil 27.3 6.7+5.8 a 10.0+£10.0 a 20.0+£10.0 be 20.0+10.0 b
Spinosad 12.5 0.0+0.0b 0.0+0.0b 0.0+0.0e 13.3 £5.8 be
Bacillus thuringiensis 60. 0 0.0+0.0b 0.0+0.0b 0.0+0.0e 6.7 +5.8 cd
Chlorfenapyr 51.3 0.0+0.0b 0.0+0.0Db 6.7+5.8d 6.7+5.8 cd
Tebufenozide 106. 4 0.0 +£0.0b 0.0+0.0b 0.0+0.0 e 6.7 +5.8 cd
Chlorfluazuron 28.0 0.0+0.0b 0.0+0.0b 0.0+0.0 e 0.0+0.04d
Indoxacarb 27.6 0.0+£0.0b 0.0+£0.0b 0.0+£0.0 e 0.0+£0.0d
Control 0.0 0.0+0.0b 0.0+0.0b 0.0+0.0 e 0.0+0.0d
2003.
28.0.27.6 mg/L 3

90. 0% 67. 5% 2
25 ~50 mg/L(

1991) 30 ~54 mg/L( 2009)
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