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Evaluation of Toxicity of 83 Pesticides against Aphid Parasitoid, Aphidius
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ABSTRACT : As the results achieved by the evaluation of toxicities on an aphid parasitoid, Aphidius
colemani by 79 pesticides registered as horticultural pesticide and 4 adjuvants for pest control, 6 insecticides
including a-cypermethrin, 13 fungicides including metalaxyl-M+mancozeb and 4 acaricides including
bifenazate showed low toxicity against 4. colemani adult. Low toxicity was showed in all the 4 adjuvants
as well. In residual toxicity test from 40 pesticides which showed toxicity more than 50%, A. colemani
was safe from 11 pesticides from the 3th day after treatment, 7 pesticidés from the 5th day after treatment
and 14 pesticides from the 7th day after treatment, respectively. But, chlorpyrifos-methyl, diflubenzuron+
chlorpyrifos, etofenprox-+diazinone and imidachloprid+chlorpyrifos showed high toxicities reaching 100%,
97.7%, 100% and 100% respectively, even from the 7th day after treatment. To evaluate the control
effect by 4. colemani against Myzus persicae in a greenhouse, A. colemani was released at parasitoid
versus aphids rates of 1:50 and 1:100 when the population of M. persicae was 50 per plant. After release,
aphids population remained steady for 20 days after release at the level of around 60 aphids per plant.
During the investigation, insecticides for thrips control and fungicides for powdery mildew control were
treated, but didn’t affect the mummy forming of 4. colemani. It may be suggested from these results
that the selected insecticides, fungicides, acaricides and adjuvent could be incorporated into the integrated
M. persicae management system with 4. colemani on greenhouse cultivation.

KEY WORDS : Aphidius colemani, Myzus persicae, Residual Toxicity, Insecticides, Fungicides, Acaricides,
Adjuvants
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Table 1. List of pesticides used to toxicity study of Aphidius colemani

AK%)” & Recommended Al(%)” & Recommended

Common name Common name

formulation  conc. (ppm) formulation  conc. (ppm)
Insecticides Etofenprox+diazinon 8+25 WP 80+250
Organophosphates Furathiocarb+diflubenzuron 9+7 WP 90+70
Acephate 50 WP 500 Imidacloprid+chlorpyrifos 2.5+15 WP 25+150
Chlorpyrifos 25 WP 250 Imidacloprid+methoxyfenozide 4+8 WP 20+40
Chlorpyrifos-methyl 25 EC 312.5 Methiocarb+imidacloprid 2043 WP 200+30
Dichlorvos 50 EC 500 Others
Fenitrothion 50 EC 500 Cartap hydrochloride 50 SP 500
Fenthion 50 EC 500 Fipronil 5 SC 50
Flupyrazofos 10 EC 100 Fungicides
Methidathion 40 EC 400 Azoxystrobin 10 WP 100
Phenthoate 47.5 EC 475 Benomyl 50 Wp 325
Pirimiphos-methyl 25 EC 500 Boscalid 47 WP 235
Carbamates DBEDC 20 EC 400
Benfuracarb 30 EC 300 Dichloftuanid 50 WP 1000
Carbaryl 50 WP 500 Dimethomorph 25 WP 250
Carbosulfan 20 WP 200 Fenarimol 12.5 EC 41.9
Furathiocarb 10 WP 100 Fluazinam 50 WP 250
Indoxacarb 10 WP 50 Fludioxonil 20 SC 100
Methomyl 24.1 SC 241 Iminoctadinetris 40 WP 400
Pirimicarb 25 WP 162.5 Kresoxim-methyl 42 SC 157.5
Thiodicarb 40 WP 400 Myeclobutanil 6 WP 39
Pyrethroids Nuarimol 6 WP 225
Bifenthrin 2 WP 10 Prochloraz 25 WP 250
Cypermethrin 5 EC 50 S-metolachlor 25 EC 750
Deltamethrin 1 EC 10 Tebuconazole 25 WP 12.5
Esfenvalerate 1.5 EC 15 Tetraconazole 12.5 EW 62.5
Etofenprox 20 EC 200 Thiophanate-methyl 70 WP 700
Tralomethrin 1.3 EC 26 Triadimefon 5 WP 62.5
a-cypermethrin 3 EC 30 Diethofencarb-+carbendazim 25+25 WP 500
A-cyhalothrin 1 EC 10 Metalaxyl-M-+mancozeb 7.5+56 WP 1270
Antibiotics Oxadixyl+mancozeb | 8+56 WP 1280
Emamectin benzoate 2.15 EC 10.8 Thiophanate-methyl+triflumizole 45+15 WP 300
Spinosad 10 WG 50 Acaricides
Neonicotinoids Abamectin 1.8 EC 6
Acetamiprid 1.8 WP 40 Acequinocyl 15 SC 150
Clothianidin 8 SC 40 Bifenazate 23.5 WP 117.5
Dinotefuran 20 WG 200 Chlorfenapyr 5 WP 50
Imidacloprid 10 WP 50 Etoxazole 10 SC 50
Thiacloprid 10 SC 50 Fenpropathrin S EC 50
Thiamethoxam 10 WP 50 Fenpyroximate 5 SC 25
Mixtures Milbemectin 1 EC 10
Acetamiprid+bifenthrin 2+1.5 WP 20+15 Pyridaben 20 WP 20
Acetamiprid+etofenprox 25+8 WP 25+80 Adjuvants
Cartap-+buprofezin 50+10 WP 500+100 Cover 60 SL 300
Chlorfenapyr+bifenthrin 20+7 WP 200+70 Polyoxy ethylene alkylary ether 10 SL 50
Diflubenzuron+chlorpyrifos 7+20 WP 70+200 Siloxane 30 SL 100.5
Esfenvalerate+fenitrothion 1.25+15 WP 12.5+150 Spreader-sticker 10+20 SL 50+100

9 Al : Active Ingredient.
EC = emulsifiable concentrate, SC =

WP = wettable powder, EW= emulsion in water.
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Table 2. Control program for application of pesticides and 4. colemani

No. Days after inoculation aphid
Treatment
pots 0 3 7 10
T-1 60 A. colemani - - -
T-2 60 A. colemani Spinosaid Metalaxyl-M.+mancozeb Fenarimol
T-3 60 Emamectin benzoate A. colemani Kresoxim-methyl Spinosaid
T-4 60 Fenarimol A. colemani Spinosaid Metalaxyl-M-+mancozeb
T-5 60 A. colemani Emamectin benzoate Kresoxim-methyl Benomyl

Control 60 - - - -
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Table 3. Toxicity of pesticides against 4. colemani adults at 24 h after treatment

0, " .
Pesticides % Co-mortality

9, . .
Pesticides % Co-mortality

(Mean+SD) (Mean+SD)
Insecticides Etofenprox-+diazinon 100.0£0.0
Organophosphates Furathiocarb+diflubenzuron 98.7+2.1
Acephate 100.020.0 Imidacloprid-+chlorpyrifos 100.020.0
Chlorpyrifos 100.0+0.0 Imidacloprid+methoxyfenzide 51.9+40.8
Chlorpyrifos-methyl 100.0+0.0 Methiocarb+imidacloprid 98.9+1.7
Dichlorvos 100.0+0.0 Others
Fenitrothion 100.0+0.0 Cartap hydrochloride 94.6£5.7
Fenthion 100.0£0.0 Fipronil 100.0+0.0
Flupyrazofos 100.0+0.0 Fungicides
Methidathion 100.0£0.0 Azoxystrobin 5.3+6.1
Phenthoate 100.0=0.0 Benomyl 1.3+4.3
Pirimiphos-methyl 100.0=0.0 Boscalid 9.6x+19.1
Carbamates DBEDC 9.6x£15.9
Benfuracarb 100.0£0.0 Dichlofluanid 14.319.8
Carbary] 100.0+0.0 Dimethomorph 37.1+£12.8
Carbosulfan 100.0+0.0 Fenarimol 1.4+4.2
Furathiocarb 100.0£0.0 Fluazinam 32.5422.6
Indoxacarb 58.9+14.4 Fludioxonil 90.6+7.6
Methomyl 100.0+£0.0 Iminoctadinetris 91.3£7.4
Pirimicarb 9.5£14.0 Kresoxim-methyl 53.1£21.0
Thiodicarb 61.2+10.9 Myclobutanil 25.4+24.4
Pyrethroids Nuarimol 4.1£5.7
Bifenthrin 80.0+14.6 Prochloraz 33.8423.1
Cypermethrin 65.0£11.3 S-metolachlor 65.4+27.7
Deltamethrin 27.6+8.8 Tebuconazole 3.0£8.4
Esfenvalerate 92.7£10.7 Tetraconazole 53.6+£27.2
Etofenprox 8.0+10.6 Thiophanate-methyl 6.7x11.7
Tralomethrin 27.0+£17.7 Triadimefon 33.8+£20.6
a-cypermethrin 5.6+9.3 Diethofencarb+carbendazim 100.0+0.0
A-cyhalothrin 44.4x17.5 Metalaxyl+mancozeb 0.0£0.0
Antibiotics Oxadixyl+mancozeb 3.9+£5.7
Emamectinbenzoate 64.7+18.1 Triophanate-methyl+triflumizole 11.4£19.1
Spinosad 80.6x11.5 Acaricides
Neonicotinoids Abamectin 90.4+14.4
Acetamiprid 32.249.6 Acequinocyl 8.243.4
Clothianidin 85.744.3 Bifenazate 0.0£0.0
Dinotefuran 80.5+6.3 Chlorfenapyr 97.14£2.1
Imidacloprid 34.1+41.5 Etoxazole 5.5+4.0
Thiacloprid 45.7£21.9 Fenpropathrin 2.645.1
Thiamethoxam 60.8+£26.3 Fenpyroximate 35.1£11.1
Mixtures Milbemectin 34.2+21.3
Acetamiprid-+bifenthrin 42.7£24.9 Pyridaben 94.848.6
Acetamprid+etofenprox 54.6£12.9 Adjuvants
Cartaptbuprofezin 100.0+0.0 Cover 9.742.7
Chlorfenapyr+bifenthrin 13.0£2.1 Polyoxy ethylene alkylary ether 3.543.3
Diflubenzuron+chlorpyrifos 100.0+£0.0 Siloxane 29.6+7.4
Esfenvalerate+fenitrothion 95.2+3.8 Spreader-sticker 11.14£3.7

Sample size, n=90
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Table 4. Residual toxicity of pesticides A. colemani adults on 1, 3, 5, and 7 days after treatment

223

% Co-mortality (MeanSD)

Pesticides 5
1 DAT 3 DAT 5 DAT 7 DAT
Insecticide
Organophosphates
Acephate 100.0£0.0 100.020.0 100.0+ 0.0 25.4+21.9
Chlorpyrifos 100.040.0 100.0+0.0 91.2+£15.2 37.5£16.2
Chlorpyrifos-methyl 100.0+0.0 100.0+£0.0 100.0+£0.0 100.0+ 0.0
Dichlorvos 100.0+£0.0 7.9+2.3 3.5+1.1 0.0£0.0
Fenthion 100.0£0.0 100.0£0.0 67.2+£27.7 30.0+28.4
Methidachion 100.0+0.0 61.3+3.4 34.2+£3.9 9.4+7.5
Phenthoate - 100.0+0.0 16.3+15.7 2.8+1.8 0.7£1.3
Carbamates
Benfuracarb 100.0+0.0 97.4+4 .4 64.0+14.9 24.3+7.6
Carbaryl 100.0£0.0 90.1+9.7 69.9£12.1 10.6+6.0
Carbosulfan 100.040.0 100.0+0.0 64.1£31.7 60.8+£27.5
Furathiocarb 100.0+0.0 84.9+18.3 63.9+8.5 56.6+21.4
Indoxacarb 58.9+14.4 20.6+6.3 51x2.8 3.2+2.7
Methomyl 100.0+0.0 51.4+1.5 6.6£6.5 2.7+2.5
Thiodicarb 61.2£10.9 1.0+1.6 0.1+£1.7 0.0+0.0
Pyrethroids
Bifenthrin 80.0+14.6 57.44+28.2 34.5429.9 9.1+8.3
Cypermethrin 65.0+£11.3 13.4£3.8 11.1£3.4 9.8+8.6
Esfenvalerate 92.7+10.7 7.4+12.8 4.945.7 0.0£0.0
Neonicotinoids
Clothianidin 85.7+4.3 83.8+16.8 83.2+15.2 25.3+25.0
Dinotefuran 80.5+6.4 79.9+14.5 60.0£23.7 11.8+13.1
Antibiotics
Emamectin benzoate 64.7£18.1 1.7£2.9 0.1=0.9 0.0£0.0
Spinosad 80.6+11.5 32.5£19.6 24.6£30.7 18.4£12.9
Mixtures
Acetamiprid+Etofenprox 54.6+£12.9 47.248.6 33.3+£17.7 14.4+14.7
Diflubenzuron+Chlorpyrifos 100.0£0.0 100.0+0.0 100.0+0.0 97.7+4.0
Esfenvalerate+Fenitrothion 95.2+3.8 66.3+£17.7 47.9+20.1 0.0£0.0
Etofenprox+diazinon 100.0+0.0 100.0+0.0 90.4+16.7 100.0+0.0
Furathiocarb+Diflubenzuron 98.7+2.1 82.0+29.8 19.1£14.1 11.4£7.9
Imidacloprid+Chlorpyrifos 100.0+0.0 100.0£0.0 100.0+0.0 100.0+0.0
Imidacloprid+Methoxyfenozide 51.9+40.8 3.0+1.1 0.0£0.0 0.0£0.0
Methiocarb+Imidacloprid 98.9+1.7 77.2420.1 74.5£29.8 48.9+18.6
Others
Cartap hydrochloride 94.6+5.7 1 84.7+12.2 60.0+27.3 0.0£2.1
Fipronil 100.0+0.0 100.0+ 0.0 62.3£12.6 28.5+22.4
Fungicide
Diethofencarb+carbendazim 100.0+£0.0 61.5£35.2 48.2+2.0 11.848.1
Fludioxonil 90.6£7.6 34.4+12.8 29.6+12.5 3.245.5
Iminoctadine tris 91.3+£7.4 62.6+29.7 6.5+11.2 4.948.6
Kresoxim-methyl 53.14£21.0 3.6£1.3 " 0.0£0.0 0.0£0.0
S-metolachlor 65.4+27.7 30.5+£29.0 11.1£12.8 3.8+2.1
Tetraconazol 56.3£27.2 10.4£18.0 2.2£1.6 1.843.1
Acaricide
Abamectin 90.8+14.4 7.3+£5.8 7.1+4.4 1.9£16.9
Chlorfenapyr 97.1£2.1 51.24£22.3 11.4£13.4 0.0£0.0
Pyridaben 94.8+8.6 91.0+15.0 76.2+12.2 12.5+£15.6

Sample size, n=90
® DAT : Days After Treatment

o], 5 Zojfl= chlorfenapyr7l, 18|11 8] & 7LX}o))
pyridabeno] & =4S UElITHTable 4).
Al & 79271 FEvRITiE Sl E4d0] =&

rr

¢FAl+= chlorpyrifos-methyl, diflubenzurontchlorpyrifos,

etofenprox+diazinon, imidacloprid+chlorpyrifos o]+ 4
252 7}z} 100%, 97.7%, 100%,

Fo ASARL, 4

o=
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100%2 THF540] 79 o] %7HA] ALEe AL U 5
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(1998)9] H.ilo] 93  chlorpyrifos-methyl®] 79
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(8)

Days after Inoculation of Aphids

Fig. 1. Control effect of 4. colemani against M. persicae under the spray of selective pesticides (A; aphid: parasite=50:1, B: aphid:

parasite=100:1).
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Fig. 2. Temperature and humidity change in glasshouse (2000).
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