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Development of Fenvalerate Resistance in the Diamondback Moth, Plutella

xylostella Linne(Lepidoptera . Yponomeutidae) and its Cross Resistance
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ABSTRACT The diamondback moth(Plutells xylostella L.) was selected over 24 generations with
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fenvalerate. The resulting resistant strain was tested to study development of insecticide resist-
ance and cross resistance to some insecticides in the laboratory. Insecticide resistance of di-
amondback moth at the 24th generation developed 66.2 fold compared to the parent strain for
fenvalerate. The fenvalerate selected strain exhibited 145 fold, a high level of cross resistance
to deltamethrin, and also showed 17.4-45.0 fold cross resistance to alphamethrin, cy-
permethrin, fenvalerate, permethrin, and tetramethrin in the pyrethroid insecticides. The
fenvalerate selected strain showed 2.5-4.3 fold, low cross resistance to diazinon, dichlorvos,
EPN, BPMC, cabaryl, and methomyl. However, it did not show cross resistance to acephate,
fenitrothion, phenthoate, and carbofuran.
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t}. §7191 4 diazinon, dichlorvos, ethoprophos, EPN1l 7}uinj ol E# BPMC, carbaryl, me-
thomylol A& 2.1~4.3819 W& IAAFAHS detlidcth. 28v, #7104 9
fenitrothion®} 7}ulol E A carbofurane] w3l Blw A &4 -& Vel 9lo).

acephate,

# A o

Y 3 EZ vk (Plutella xylostella L)L 2z A5
B Axstg ZE MAAHA FRMFoE <
A 5ol ghoh(Liu et al. 1982). wiZZE 14t o
7 A Adigee B A S~124, T o]
Aolg Hul Ao A& 14~28M U2 g,
QEF} Zo] H&7|te]l Fol AF A 23t
TH 7137 "olAER HFA AYAH LG
w2 A veld stgAdel oGkl 1983). o]

1 Z=Ud H3E. I TAM, 9=
2 #REA T2 g T4 (Korea Research Institute
of Chemical Technology, Pesticide Lab.)

W&, 2EAE, ALY, 22 EY

lEFo AFA AFAL 1953F Ankersmit7}
Hz22 B3 o|F, {7]¢A (Sun et al. 1978,
Miyata et al. 1982, Noppun et al. 1984, & 1986
& 1988a), 7hulo]o] EA|(Sun et al. 1978, No-
ppun et al. 1983 & 1984), A A2F o= A
(Liu et al. 1981 & 1982, Hama 1987, &
1988b)5 AL REAT A F AL tefluben-
zuron & chlorfluazuron® #-& IGR(Perngi}
Sun 1987, Perng et al. 1988)0] o3t 2 &4 o)
L=INTR el e

— 194 ~



September 1990

Korean J. Appl. Entomol. 195

Table 1. Insecticides used in the study of development of resistance and

cross resistance of diamondback moth

Insecticides Purity (%) Chemical name
Organophosphates
Acephate 96.5 O, S-dimethy! acetyl phosphoroamidothioate
Diazinon 95.9 0, O-diethyl O-2-isopropyl-6-methylpyrimidin
4-yl phosphorothioate
Dichlorvos 95.0 2,2~dichlorovinyl dimethyl phosphate
Ethoprophos 90.0 O-ethyt S, S-dipropy! phenylphosphorothioate
EPN 90.0 O-ethyl O-4-nitrophenyl phenylphosphorothioate
Fenitrothion 96.0 O, O-dimethyl O-4-nitro-m-tolyl phosphorothioate
Phenthoate 91.0 S-ethoxycarbonylbenzyl O, O-dimethyl
phosphorothiocate
Carbamates
BPMC 95.0 2-sec-butylphenyl methylcarbamate
Carbaryl 90.0 1-naphthyl methylcarbamate
Carbofuran 76.5 2, 3-dihydro-2, 2-dimethylbenzofuran-7-yl
methylcarbamate
Methomyl 90.0 S-methyl N-(methylcarbamoyloxy)
thioacetimidate
Pyrethroids
Alphamethrin 95.0 (1S-cis)-S and (1S-cis)-R enantiomer
-isomer of ¢-cyano-3-phenoxybenzyl-3
-(2, 2-dichloroviny1)-2, 2, dimethyl
cyclopropanecarboxylate
Cypermethrin 90.0 (RS)-a-cyano-3-phenoxybenzyl(1RS, 3RS,
1RS, 3SR)-3-(2, 2-dichlorovinyl)-2,
2-dimethylcyclopropanecarboxylate
Deltamethrin 95.0 (S)-a-cyano-3-phenoxybenzyl (1R, 3R)-3
-(2, 2-dibromovinyl)-2, 2-dimethyl
cyclopropanecarboxylate
Fenvalerate 90.0 (RS)-a-cyano-3-phenoxybenzyk-(RS)-2
~4-chlorophenyl) -3-methy! butyrate
Permethrin 90.0 3-phenoxybenzyl(1RS, 3RS, 1RS, 3SR)-3
-(2, 2-dichloroviny1)-2,
2-dimethyl-cyclopropanecarboxylate
Tetramethrin 90.0 cyclohex-1-ene-1, 2-dicarboximidomethyl

(1RS, 3RS, 1RS, 3SR)-chrysanthemate
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Table 2. Development of resistance of the diamondback moth by continuous selection with fenvalerate

No. generations selected ~ LCs(ppm)(95% FL)* LCy(ppm) Slope RR?
7.3 52.4 2.67 1.0
Parental
(5.9-8.8)
47.0 182.0 7.63 6.4
Fs
(30.2-63.6)
F 55.0 262.2 5.05 7.5
o (44.7-65.1)
F 1415 322.8 4.04 19.4
* (123.7-159.1)
323.0 646.0 2.92 44.2
Fa
(292.8-357.6)
483.4 986.4 2.92 66.2
F24

(442.5-524.0)

* 95% fiducial limits.

¢ Resistance ratio=LCsy; of test generation/LCs of parent strain.
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Fenvalerate TElAIE L HulaZol=H A%
A% deltamethrinell o] 145.4uf 2] n b= &
A& el gla, alphamethrin, cypermethrin,
fenvalerate, permethrin, tetramethrino} o 3l
17.4~45.000 9] LA A S eI T(F 3).
71214 2] diazinon, dichlorvos, ethoprophos,
EPN3t  7ivivolEA BPMC, carbaryl, me-
thomylel M= 2.1~4.30) 2 813 ot} 28
U 710419 acephate, fenitrothion, phen-
thoate®} 7}elo] o] EAl carbofurane] tisiA=
vl g & HEF S TH(E 4, 5).

Sasaki(1982) = dichlorvos, prothiophos, 71 &]

Table 3. Cross resistance of fenvalerate-selected(R;) and susceptible(Lab) strains of diamondback

moth to pyrethroid insecticides

LCs(ppm)(95% FL)*

Insecticides - - RR?
R¢ strain Lab strain
Alphamethrin 950.5(824.3-1159.6) 21.1(187.7-23.7) 45.0
Cypermethrin 318.8(284.0-361.4) 16.4(14.6-18.5) 194
Deltamethrin 741.5(647.9-878.6) 5.1(3.7-6.7) 145.4
Fenvalerate 323.0(292.8-357.6) 7.3(5.9-8.8) 44.2
Permethrin 269.0(242.0-299.0) 15.5(12.6-18.7) 174
Tetramethrin >5,000 263.7(217-297.2) >19.7

2 959% fiducial limits.

¢ Resistance ratio=LCs of R¢ strain/LCs, of Lab strain.
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Table 4. Cross resistance of fenvalerate-selected (R;) and susceptible (Lab) strains of diamond back

moth to organophosphorous insecticides

LCs(ppm)(95% FL)*

Insecticides RR?
R¢ strain Lab strain
Acephate 30.7(22.4-38.8) 31.3(27.4-35.5) 0.98
Diazinon 120.3(103.2-138.9) 28.3(20.4-37.2) 4.3
Dichlorvos 55.0(47.3-63.3) 26.4(22.4-31.1) 2.1
Ethoprophos 56.2(46.7-70.3) 13.3(10.0-16.5) 4.2
EPN 23.0(17.8-30.3) 7.3(5.6-9.3) 3.2
Fenitrothion 24.5(21.7-27.7) 24.4(20.7-28.4) 1.0
Phenthoate 1.1(0.9-1.2) 2.9(2.6-3.2) 0.32

¢ 95% fiducial limits.

® Resistance ratio=LCs; of R strain/LCs; of Lab strain.

Table 5. Cross resistance of fenvalerate-selected (R;) and susceptible (Lab) strains of diamondback

moth to carbamate insecticides

LCs(ppm) (95% FL)*

Insecticides RR®
R; strain Lab strain

BPMC 224.7(199.0-251.6) 99.6(88.8-111.2) 2.3

Carbaryl 600.3(560.0-641.0) 176.8(150.3-207.7) 3.4

Carbofuran 1.5(1.3-1.8) 5.8(4.9-6.8) 0.26

Methomyl 228.0(200.9-258.0) 92.1(79.4-107.4) 2.5

?959% fiducial limits.

¢ Resistance ratio=LCs of R¢ strain/LCs of Lab strain.

3 cyanophos EEjAIE ®lFFwto]l Hrj<l
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of tigt wAAMEgY LH e dHEE o
29 dATHAcn A4En. g wxHE
Ao FdAY AFA ®ok opE, TEHAY
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T AUSE AAslE Ao A4EYg. = uAt
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