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Insecticide Chemical name Purity (%)
Organophosphate
Chlorpyrifos O,5-dimethyl acetylphosphoram idothioate 96.0
Diazinon O,0-diethyl O-2-isoproply-6-methyl pyrimidin-4-yl 95.0
phosphorothioate
Profenofos O-4-bromo-2-chlorophenyl O-ethyl S-propyl 96.0
phosphorothioate
Fenitrothion 0,0-dimethyl O-4-nitro-m-tolyl phosphorothioate 95.0
Phenthoate Ethyl 2-dimethoxyphosphinothioylthio(phenyl)acetate 91.7
Flupyrazofos 0,0-diethyl-O-1-phenyl-3-trifluoromethylpyrazol-5-yl 96.4
phosphorothioate
Carbamate
Carbofuran 2,3-dihydro-2,2-dimethylbenzofuran-7-yl N-methyl- 979
carbamate
Furathiocarb Butyl-2,3-dihydro-2,2-dimethylbenzofuran-7-yl 95.0
N,N’-dimethyl-N,N’-thiodicarbamate
Benfuracarb Ethyl N-[2,3-dihydro-2,2-dimethylbenzofuran-7-yl- oxyl carbonyl(methyl) 90.0
aminothio]-N-isopropyl- A -alaniate
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Table 2. Toxicity of insecticide to susceptible pop-
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Table 3. Toxicity of organphosphorus insecticides to field populations of diamondback moth

Insecticide Population Slope LCso(ppm) =-SE 95% FL” RR”
Keichon 1.07 13.64+4.43 7.2-25.8 22

Jangpyong 2.19 35.99+423 28.6-45.3 5.8

Chlorpyrifos Taebaek 1.20 216.88 =33.89 159-294.6 347
Chunchon 1.15 60.79+11.09 42.6-86.9 9.7

Hongchon 1.57 583.99+106.64 408.5-833.4 935

Keichon 1.29 346+0.74 2353 33

Jangpyong 3.81 1.78+t0.14 1.5-2.1 1.7

Profenofos Taebaek 1.87 453+054 3.6-5.7 43
Chunchon 1.39 39.18 6.78 27.9-55.0 375

Hongchon 2.58 4.51+0.52 0.5-4.3 43

Keichon 1.76 29.66+3.74 23.1-38.0 77

. . Jangpyong 2.36 71.88+10.18 54.4-95.2 185
Fenitrothion Taeback 119 24029+34,98 181.0-319.5 62.0
Hongchon 1.99 960.60+157.48 . 7743-1169.2 247.6

Keichon 213 352+042 2.8-45 0.6

Jangpyong 1.28 22491467 15.0-33.8 39

Diazinon Taebaek 227 33641551 24.4-494 58
Chunchon 0.59 23.42+941 10.7-51.4 23

Hongchon 2.58 18.89+1.31 15.8-22.6 33

Keichon 2.29 4641049 3.8-5.7 2.8

Jangpyong 207 1.94+0.29 14-2.6 12

Phenthoate Taebaek 249 1.82+0.19 1.5-22 11
Chunchon 1.87 444+091 34-58 2.7

Hongchon 227 5.39+0.89 3.9-74 33

Keichon 233 1.21+£0.16 09-1.6 25

Jangpyong 3.82 0.93+£0.07 0811 19

Flupyrazofos Taebaek 4.39 1.14£0.05 1.0-13 2.3
Chunchon 4.51 0.74+0.05 0.6-0.9 14

Hongchon 2.20 0.69+0.07 0.6-09 14

Y Fiducial limit.

Y Resistance ratio ; LCs to field population / LCsx to susceptible population.
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Table 4. Toxicity of carbamate insecticides to field populations of diamondback moth

Insecticide Population Slope LCso(ppm) =SE 95% FL” RR”

Keichon 250 36.62+213 30.6-43.9 39

Jangpyong 1.66 13.84+213 102187 15

Carbofuran Taebaek 3.00 3450356 282-423 37
Chunchon 224 13.64+1.72 10.7-17.5 4

Keichon 1.56 2755+ 413 20.5-36.9 21

. Jangpyong 1.68 1663239 126220 13

Furathiocarb Taebaek 1.94 30.62+4.29 2323403 23

Chunchon 141 1431 +2.84 97211 11

Keichon 1.03 447941235 2%.1-77.0 34

Jangpyong 1.09 38.26+9.40 236621 29

Benfuracarb Taeback 1.95 4376+ 545 345558 33

Chunchon 172 25777 +32.38 201.0-330.2 193

¥ Fiducial limit.

Y Resistance ratio ; LCs to field population / LCx to susceptible population.
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Diamondback moth (Plutella xylostella 1.) resistance to organophosphorus and carbamate insecticides in
Kangwon alpine vegetable croplands

Jun-Mo Cho, Kyoung-Ju Kim, Songmun Kim, Jang-Hyun Hur, and Dae-Sung Han(Division of Biological
Environment, Kangwon National University, Chuchon 200-701, Korea)

Abstract : Diamondback moth (Plutella xylostella L.) recently became a single worst insect which is not
controlled effectively by organophosphorus and carbamate insecticides in Kangwon alpine croplands. The
objective of this study was to determine if diamondback moth has developed a resistance to
organophosphorus and carbamate insecticides. Resistance of diamondback moth, collected at Keichon,
Jangpyong, Taebaek, Chunchon, and Hongchon, was determined by the concentration required to kill fifty
percent of population, LCs. Their response of resistance varied to insecticides and locations: Taebaek
populations were 35 and 70 times more resistant to chlorpyrifos and fenitrothion, respectively, than
susceptible(S) population. Hongchon populations were 94 and 254 times more resistant to chlorpyrifos and
fenitrothion, respectively, than S population. In addition, Chunchon populations were 37 and 19 times more
resistant to profenofos and benfuracarb, respectively, than S population. However, the field populations did
not differ in resistance to diazinon, phenthoate, flupyrazofos, carbofuran, and furathiocarb. This study show
that field populations of diamondback moth found in Kangwon alpine vegetable croplands have developed
a resistance and/or multiple resistance to some insecticides, implying that farmers are losing
organophosphorus and carbamate insecticide options for selective control in vegetable crops.
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