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Variation of Insecticide Resistance in Diamondback Moth (Plutella xylostella

(L.)) from Various Planting Areas
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1-2 Alsuldlunisneasa

faafifild

Tanseuuafisinsuugiiiielddesiurdanueuledn Ao spinosad (Success 129%SC;
Dow Agroscience (Thailand) Company Ltd., Bangkok, Thailand ) , indoxacarb (Ammate 15%
SC; DuPont (Thailand) Company Ltd., Bangkok, Thailand), emamectin benzoate (Proclaim
1.92% EC, Syngenta Crop Protection Company Ltd., Bangkok, Thailand), chlorfenapyr
(Rampage 10% SC; BASF (Thailand) Company Ltd., Bangkok, Thailand), fipronil (Ascend 5%
SC; BASF (Thailand) Company Ltd., Bangkok, Thailand), tolfenpyrad (Hachi Hachi 16% EC; TJC
Chemical Company Ltd., Bangkok, Thailand), flubendiamide (Takumi 20%WDG; TJC Chemical
Company Ltd., Bangkok, Thailand), chlorantraniliprole (Prevathon 5% SC; DuPont (Thailand)
Company Ltd, Bangkok, Thailand), Bt. aizawai (Xentari 35,000 DBMU/mg or 10.3% Al; Sotus
International Company, Ltd., Nonthaburi, Thailand) and Bt. kurstaki (Bactospeine10,600
IU/mg FC or 2.12% Al; Thep Wattana Company Ltd., Bangkok, Thailand) wazldansdulu
(Tension T-7, Sotus International Company, Ltd., Nonthaburi, Thailand)

nsnagsunsAtevamusuleiniisnsuuziivesaseinuua

1478 leaf-dipping method (Fahmy et al., 1991; Ninsin et al., 2000) 1ng¥1n15.39319815
shusasusiazafindetfiiuruInns reversed osmosis auldanssiusase LTS Tz
puaandnen finanansdulu (Tension T-7) 80915 wa/th 20 Ans wilungwidud (Brassica
oleraceae L) fignsnliiuunn 5x5 wy. angailuanssiusasunu 10 3unit @ control axldly
nzmaUATguluthinausvansdulufissednaden diluiquudaludslius 12 dalus udahustas
Tuinldludenarafinuuia 100 ua A Uafianegdngliermeadiomld wassosiiudonszay
nspufionatunuty vhmsudosvuoulednts 3 9asfuduau 10 Frasluusiazie vhegnatios 4
(Feiuly thvusuiiasediUlluriesiifigamnd 26 + 2°C ArwBUFLS 60-70% Faauas 12 -
12 4l (a9 : fi) YaeslivueuAuludniiguasenuuasudninsdufinnsaed 48 $alus dw
a13911ua9 flubendiamide, chlorantraniliprole, Bt. kurstaki k&g Bt. aizawai agduiinnsaned
72 $lus vusuiliineuausensidvvesUasyiuazgniinnsanitne dmueuly control fnns
MELAY 10% Awyin1sveaadiv
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Audunuresiueulednseasawuasiafie ifdniswuziildlunistestuidn
(m31971 1) Feruiuudsgdluiuiinne vesUssmalne (11aft 2-6) mansuwultuarudumy
poa1seuNasrinaieg avaielinisanaunistesiundtelgmanudiunulaelduannig
vyudeunslianssnusasiiasinenfieginanguiu Memauszaunaduiags

wualednluusdasiesidaugumuseansenuuamansyiaiinanniu Téu spinosad u
Vioaisneyvinsisnazsunelnsioslugied 2554-2555 (1151991 2-3) emamectin - benzoate,
chlorfenapyr uae fipronil Tufasiidnelvstiosluyael 2554-2555 (an574it 3) indoxacarb wae
emamectin benzoateluvasiisnneunatimeslutaed 2554 (3197t ) Fefulunsazioaiidhedy
msfinsanssuasiinaianas viesmiunisiddansasuninaniunsaiauduniuizanas

duassnusasiiauasiinlflunsmudesunsldassiuasiamanfegienguiu Tu
Viaafignnevinaag Weun spinosad, Bt. aizawai wag Bt. kurstaki (151391 2) Tuvieafisnelnsiles
1§ spinosad, fipronil, Bt. aizawai way Bt kurstaki (m157971 3) Tuveafisneuradanes gun
spinoasd (A571971 4) luviesiiswnerdusedud Ioun Bt aizawai waz Bt kurstaki (1151971 5) Ty
Viaafisnevesn \eun spinosad, Bt. aizawai wag Bt. kurstaki (1157971 5) Tuttesiidneussy
Tawn spinosad, chlorfenapyr, fipronil, flubendiamide, chlorantraniliprole, Bt. aizawai W& Bt.

kurstaki (713139 6) Tuvissigneyiulln leun spinosad, chlorfenapyr, fipronil, Bt. aizawai wag

Bt. kurstaki (mi’m‘ﬁ 6)
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Table 1 Insecticides mostly recommended in crucifer crops for the control of diamondback

moth in Thailand and their previous field recommended dose from the bottle label

Common name Trade name IRAC’s' insecticide | Previous field recommended
group dose / 20 Liter of water

spinosad Success 12%SC 5 40 ml
indoxacarb Ammate 15% SC 22A 15 ml
emamectin benzoate Proclaim 1.92% EC 6 20 ml
chlorfenapyr Rampage 10% SC 13 40 ml
fipronil Ascend 5% SC 2B 60 ml
tolfenpyrad Hachi Hachi 16% EC 21 30 ml
flubendiamide Takumi 20%WDG 28 6¢

chlorantraniliprole Prevathon 5% SC 28 30 ml
Bt. aizawai Xentari 35,000 DBMU/mg 11 80 ¢

Bt. kurstaki Bactospeine10,600 1U/mg FC 11 120 ml

! Insecticide Resistance Action Committee

Table 2 Change in mortality and susceptibility at label field rate of each insecticide i

diamondback moth from Tha Muang district, Kanchanaburi province; Thailand

Month, Year
Insecticide June, 2011 January, 2012
Mortality Susceptibility Mortality Susceptibility
(%) categories (%) categories
spinosad 100.0 S 96.6 MR
indoxacarb 35.1 HR 1.7 HR
emamectin benzoate 64.9 R 54.2 R
chlorfenapyr 38.6 HR 72.9 R
fipronil 87.7 R 86.4 R
tolfenpyrad 22.8 HR 45.8 HR
flubendiamide 10.5 HR 0.0 HR
chlorantraniliprole 28.1 HR 61.0 R
Bt. aizawai 80.7 R 100.0 S
Bt. kurstaki 77.2 R 100.0 S

Susceptibility categories: Mortality 100% = Susceptible (S), 90.0-99.9% = moderately resistant (MR), 50.0-89.9% = resistant

(R), 0-49.9% = highly resista

nce (HR)
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Table 3 Change in mortality and susceptibility at label field rate of each insecticide in

diamondback moth from Sai Noi district, Nonthaburi province; Thailand

Month, Year
Insecticide Feb, 2011 Aug, 2011 May, 2012
Mortality | Susceptibility | Mortality | Susceptibility | Mortality | Susceptibility
(%) categories (%) categories (%) categories
spinosad 100.0 S 97.5 MR 94.0 MR
indoxacarb 64.1 R 52.5 R 62.0 R
emamectin benzoate 100.0 S 35.0 HR 64.0 R
chlorfenapyr 100.0 S 22.5 HR 70.0 R
fipronil 100.0 S 75.0 R 96.0 MR
tolfenpyrad 38.5 HR 20.0 HR 22.0 HR
flubendiamide 33.3 HR 5.0 HR 0.0 HR
chlorantraniliprole 43.6 HR 12.5 HR 42.0 HR
Bt. aizawai 97.4 MR 60.0 R 94.0 MR
Bt. kurstaki 71.8 R 40.0 HR 96.0 MR

Susceptibility categories: Mortality 100% = Susceptible (S), 90.0-99.9% = moderately resistant (MR), 50.0-89.9% = resistant
(R), 0-49.9% = highly resistance (HR)

Table 4 Change in mortality and susceptibility at label field rate of each insecticide in

diamondback moth from Bang Bua Thong district, Nonthaburi province; Thailand

Month, Year
Insecticide April, 2011 August, 2011
Mortality Susceptibility Mortality Susceptibility
(%) categories (%) categories
spinosad 100.0 S 100.0 S
indoxacarb 69.8 R 27.5 HR
emamectin benzoate 98.1 MR 62.5 R
chlorfenapyr 84.9 R 52.5 R
fipronil 64.1 R 85.0 R
tolfenpyrad 34.0 HR 35.0 HR
flubendiamide 15.1 HR 22.5 HR
chlorantraniliprole 28.3 HR 25.0 HR
Bt. aizawai 86.7 R 80.0 R
Bt. kurstaki 88.7 R 80.0 R

Susceptibility categories: Mortality 100% = Susceptible (S), 90.0-99.9% = moderately resistant (MR), 50.0-89.9% = resistant
(R), 0-49.9% = highly resistance (HR)
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Table 5 Mortality and susceptibility at label field rate of each insecticide in diamondback
moth populations from Sri Prachan district, Suphan Buri province and Cha-Am district,

Petchaburi province; Thailand

Sri Prachan district Cha-Am district
Insecticide August, 2012 September, 2012
Mortality Susceptibility Mortality Susceptibility
(%) categories (%) categories

spinosad 72.0 R 100.0 S
indoxacarb 4.0 HR 48.0 HR
emamectin benzoate 66.0 R 80.0 R
chlorfenapyr 34.0 HR 84.0 R
fipronil 35.0 HR 84.0 R
tolfenpyrad 4.0 HR 66.0 R
flubendiamide 6.0 HR 4.0 HR
chlorantraniliprole 16.0 HR 52.0 R
Bt. aizawai 100.0 S 96.0 MR
Bt. kurstaki 100.0 S 92.0 MR

Susceptibility categories: Mortality 100% = Susceptible (S), 90.0-99.9% = moderately resistant (MR), 50.0-89.9% = resistant
(R), 0-49.9% = highly resistance (HR)

Table 6 Mortality and susceptibility at label field rate of each insecticide in the sensitive
diamondback moth populations from Mae Rim district, Chiang Mai province and Tub Berk

district, Petchabun province; Thailand

Mae Rim district Tub Berk district
March, 2012 April, 2012
Insecticide
Mortality Susceptibility Mortality Susceptibility
(%) categories (%) categories

spinosad 100.0 S 100.0 S
indoxacarb 73.3 R 78.3 R
emamectin benzoate 81.7 R 83.3 R
chlorfenapyr 100.0 S 98.3 MR
fipronil 100.0 S 100.0 S
tolfenpyrad 88.3 R 82.5 R
flubendiamide 100.0 S 80.0 R
chlorantraniliprole 100.0 S 84.0 R
Bt. aizawai 100.0 S 100.0 S
Bt. kurstaki 100.0 S 100.0 S

Susceptibility categories: Mortality 100% = Susceptible (S), 90.0-99.9% = moderately resistant (MR), 50.0-89.9% = resistant
(R), 0-49.9% = highly resistance (HR)
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