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Abstract: After artificial selection for resistance to 0.2% celangulin EC for 20 generations. resistance of the diamond
back moth, Plutella xylostella (1. ) fourth instar larvae to this pesticide increased 21.6-fold. The development of resis-
tance was slow initially. faster in the mid-stage. and stable in the later stage. The celangulin-resistant strain had positive
cross-resistance to dimehypos cartap and isoprocath (R/S was 4.63, 4.11 and 3.71 respectively?» and negative cross-
resistance to deltamethrin, eypermethrin and permecthrin (R/S was 0.22, 0.26 and 0.01 respectively). The cartap-»
dimehypo- and deltamethrin-resistant strains had 1.06-» 1.76- and 3.61-fold resistance to 0.2% celangulin EC: respec-
tively.

Key words: Plutella xylostella: celangulin; insecticide resistance

AR, FZRE HI AR S ol Fetos
g, AR AT B s 1 PPHIITE
W DRE MMEN. b BTERER 14 kRS EH

Y8 i N il = = o == [ s e AL
IE. HYAEA 0.2% 8 EERILEZ DS ER
RERE AR, TRAREEERY, LA
—ERH LAY, e RRE. EFER. NEREF
BRERIBEHR, SFABES, WIEERES R
W Z 4. ZILM 2000 FHRER A G EE, O
BAMEEF. EA—MEDEAEFT, SEESE
REFES RSN ? REAANARTAEREL
PUE? A, FATHEAT NN 0.29% & K i R 5L
THPUEIE T R AE B HUENE .

Ml B ERDERS R, EFET IR
mRAES, EEFARMEREREE TS, B
FIRIX A R BN E K 4 82058, EFHURE R HE
AT AR, SREATET. ZNEREE 40K
£, DAChREMERS R, ZHENEEE. K
LR REAFEER R BB E T B 0.0786-
0.0356+ 0.0222 1 1.8049 .o/3k (Ei B A %,
19980, /N EEMEETUAEF . A H BEE A R
B, SR = APEH B F BOR T 35,500 122.8
M1 o163 & FREZ RS, 1998 F R B, 1998;
FMEFHE, 19950, ¥R E M E R R B E AT

TEEM . FIR, B, 1975 F4%, BREAFEA, ML, BEFERAEEHTE

* JEMBER A Awthor for correspondence
Wit B B8 Received: 2002-01-16; 5 0 HA Accepted: 2002-07-05



1 84 =T RA,

NIRRT R DU L B R A BT E 19

P,

MIRZH]: 0.2 HBERILE (F 020 WK
R VAL EHMR LR, FdRRRE %
RATFF D 099 R HENAHE (RMEHLLT
Hmﬁ)%%fﬁﬂfﬁ<5$ﬁmﬁwiﬂﬁ

St g REFMERE (FEPE-MREL
‘D,%%ﬁa%%ﬁ%,%%iﬁkﬂﬁ,m%
HERILHE (RERHT ) jopREERH (P
BRI ZBEa 9 FT ) 40% FMBiE JLAEES
WM T RET D 9% M E R (Al 2R
T e
1.2 PEHMEEBRRNMIEES

EH B AR R R 4 BEgE 2
~3mgik), BRKRE 0% EE, N EMAIETEE
%WZ#%%E%#%H%E&(%Z%%
19900, BHR 1~ 2 fME—XRET.

ﬂﬁ%ﬁkﬁﬁﬁ%ﬁ%nﬁﬁﬁ%?%ﬁ%
KBRS~ 6 MRERE, BHWREEEN
BA30 s FIH, B+, FAEMsRaetsydEniE
AR, A 4B E, Bk H
ehdl D, HIREEE 3R, MEREA
25, RN 16/8 (/D) THiFE. &R 2 Kik
—IRM (AR EEED. 96 W AR EIET X,
F pps B AT AR EE S RIAMEER 10 -
1.3 ZEIMERINE
1.3.1 EEEFHUES AR E A B AR B
M FHBEERRASR (FAO) 7 K%
AR AR E H i (FAO, 19790, AHN 4
ZhER, PRE 2~3 me/dk. FREEME. 5£L. Co,
HEREE, TARTEDSE 0.5 AL WA,
AR E R HIEN R, 24w BB
HOCAHA A8 b A ). BRI R S A
MR, H Dps BRI RS HE 1Dy, -

1.3.2 EPuA BN AP RN R 4 B o S0 5
FEXIEERENZTIM: FHOMNEFEFRHET R
ZHEE (R 1.2,

2 RS9
2.1 R EEBRREMMES

EEHE (F) & EBREMNGEA R 4 825 R)
LC,TER 1.51 pg/mL, B E 2000, HEEWREE

15.38 pg/mL- #ﬁ%&TﬂSTﬁ(%D EHW]
HHREREIE, MF ~F RHNEE 4.7

&, F, ~F, AR RELREE, F,AEREE
A#aTRE, MERESSE “5” & (E 1),

GBREEENERLZNSAREEREE, B
MEFE 20 BsRME—RF N, EHEED
A 1.00. 0.60+ 1.33. 1.02 7 0.80, WHEZMER
RAEZENEELE.

25 r —@— LT & & brecding strain
— b 0k 1) F susceptible strain

Ptk (R/S)

e

& 2
L | r— )

0 2 4 6 8§ 10 12 14 16 18 20

AV

Generation of breeding

B HERRVMHEETERE

Fig.1 Trends in development of resistance
to celangulin on the diamondback moth
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Table 1 The results of artificial selection for resistance to 0.2% celangulin EC in the diamondback moth

LHRH ENE 75 2l 2 5 LCy (95% BIE/R) s
Generation of breeding Regression equation LCs(95% credible limit) (pgfml)
Fo Y'=4.7956 + 1.1420X 5.024 0.5013 1.51(1.03 ~2.22) 1.00
Fy Y'=4.1194 + 1.0539X 2.326 0.1675 6.85(5.07 ~9.25) 4.54
Fy Y'=3.4368 + 1.8983X 7.904 0.2238 6.66(5.77 ~7.68) 4.42
Fs V'=4.2130 + 0.9256% 2.920 0.1235 7.08(5.41 ~9.28) 4.70
Fy ¥=3.1082 + 1.5566X 5.352 0.4731 16.42013.79 ~ 19.54) 10.88
Fip Y=1.9337 +2.2074X 4.671 0.1280 24.50021.70 ~ 27.66) 16.24
Frs Y=1.1475+ 2.6475X 5.380 0.6428 28.52024.56 ~ 33.11) 18.90
Fiz ¥Y=2.0864 + 1.9002X 0.393 0.0722 33.59027.31 ~ 41.30) 22.27
Fap Y'=1.2640 + 2.4704 X 8.489 0.4189 32.53(27.71 ~ 38.19) 21.57
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Table 2 The cross-resistance of the celangulin-resistant strain to several insecticides

Z) BERMRT LDy (5% ERR) PR RAT LDy, (5% EFR)

Insecticides LDsy of susceptible strain (95% CL) (pg/larvae) LDsg of resistant strain (95%CL) (gg/larvae) s
F AL dimehypo 1.1195 (0.8381 ~ 1.4954) 5.1814 (4.0049 ~ 6.5563) 4.63
FIEF caniap 0.6025 (0.5341 ~ 0.7208) 2.5504 (2.1157 ~3.0744) 4.11
FrE dichlarvos 0.0508 (0.0382 ~ 0.0676) 0.0073 (0.0813 ~0.1165) 1.92
TR phoxim 0.0158 (0.0124 ~ 0.0202) 0.0154 €0.0122 ~ 0.0194) 0.98
REFEE deltamethrin 0.1190 (0.0751 ~0.1884) 0.0267 €0.0225 ~0.0315) 0.22
FEHBE oypermethrin 0.3817 (0.2863 ~ 0.5088) 0.0981 €0.0799 ~0.1205) 0.26
S5 B8 permethrin 0.1351 (0.1005 ~ 0.1815) 0.0013 (0.0012 ~ 0.0016) 0.01
K% B methomyl 0.0191 (0.0158 ~ 0.0230) 0.0312 (0.0260 ~ 0.0375) 1.63
RHUEE BY isoprocarh 0.2160 (0.1803 ~ 0.2574) 0.8012 (0.5493 ~ 1.1686) 3.71
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Table 3 The toxicity of celangulin to several resistant and susceptible strains

M Strains Iy (9% ERM) Ly (95% CL) (ug/ml) R/S
RESHEEMIE R E deltamethrin-resistant strain 5.12 (4.28~6.11) 3.61
F WAL A R dimehypo-resistant strain 2.49 (2.02~3.07) 1.76
FAB AN MR cartap-resistant strain 1.50 (1.23~1.80) 1.06
B B R susceptible strain 1.42 (1.16~1.72) 1.00
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