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WE ABRBAEKEFH (insect growth regulator, ¥ IGR) E Hf& (chlorfluazuron) X
B A EYIH B /N (SZ-S) Plutella xylostelle (L.) EERFTHREMNBET, 238
RFIFRA 6 WEFI ki, KBMEME (CHR), SHXTERFBE SZS LE, HEHREE
(RI) % 23.78 %, CH-R MBEEZRERENRMG TR SN, HEZRHK TR, firKE
HESHBEET 10 HARMRB-HTHENEBEL, KA CHR FEEMBFEXN =S ERHK.
FWEE . WM. BHE., KEHR. FERBTEY- REE. MEWR 450 Bt fIF K
BERXHBRERYE, HEGSEHI0.4~1.7; MEHYERFRLXRBRAREAMRHAYH
HBREHEF LA, AAXEREER . SEMAFRBRERE, HMH8 (PBO) M=%
B E (TPP) X HEMA —EMMAEHE, PBOMMRLLE SN 29 7, BB MEH
EBRBEATE, RASTREALCETTERESRENMZ —

XA PR, EHEE, WHRET, XA, NS

INEWR Plutella xylostella (L.) BT FHBEXEFEEH, WENAURTENE
hz—, EXEHEE . K TFE. RREER, XNTHFHERERE = ERR KR
B, BN E=RRGHEHEKFETR, HPLUEHEBRERE (BPUs) 73K
FRENRD, TR AR HNTEZ2, BPUs & 82 B 7 2 Philips-Duphar 2\ 7 #9 8
Z TR 70 ERAEREREN PEAKAY, BRREENE, HESMHERREIL
TRHEM, ERERESZHE, AEHEMETC Y, BPUs EX FFMRH L
2071 B4 IPMWER, M2IAMNMER. EHANH, SHEDIRREARTY
BERCRE, HEEANGMREE, TRBAIRRESGFERENRARA, HHTF
REHEPYMEH, EALENERPA, DRRX BPUs BZE T Vg, PInREGEE
F 1987 45|34 BPUs BB HAKFYWH, HEMEH 6 MAE, BATHXHK/DERE X

* BE “ALE” mEHHE
*» « FONRERWAENALERELE
* » « B TR0 s B R LB B Y AR S B 5 B
1997-11-25 LM, 1998-04-10 WL K
.34.
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REEE (teflubenzuron) F24E 31 fEHi#E12), 3 1988 EEHHE A F N &k 7621 1513
TR VG E Y SR L R BT S B RE AR BRI B HE RS %04 51 1 000 1 3 000 F5 LA |k, HH
FHEKTB, 08B IR X 3 1 R R T, s, EHEDIURREM T
Peel gt R 8 A X i /N Rt BPUs 754 T AR BE i, /D3|t
BPUs WHitE R BEBEZHR . KF2Z &, BAMNGEERY,

Z3C A RE BB IR H R /NP BETE E ST IR IRE,  DAETHDSRIR ST E &
R BRIE, HXNEREVHET SR, BENRPMER BPUs K5 #H K
i A S A/ 3R IR 3t BPUs Stk g 16 BAR AL I8 0 Hmt

1 #MEEFE

1.1 #i{EB=R

X BURFEE (SZ-S): F 1990 FRBRIIT, FERNELETRY 64, REMEM
Rk, PiEFME (CHR): A HBEXMRIIFHKETES, 5 SZ-SFHHMEEL, #i
¥l 23.78 £, L MEEFEE (SH-R): 1996 4FE 10 A¥ B L@ WX HE, § SZ-S
FBEARLL, PIYETREOM 9.16 £, MBS . RABLGYE KD,

1.2 R R

SEHBE (chlorfluazuron) MKMR SEC, HAFRZ LR &H; AW (diafen-
thiuron) E# S0% WP, WEtKEEZEFRAT; FBHE (abamectin) EHK 1.8%
EC, XERWAERZ); Be #17 15000 Efr8fL (IU) /mg, B BtHRF LS L; =
BEESEE (cyhalothrin) ThkK 2.5%EC, ILHHMNERKRL) ; AEEEM (cyperme-
thrin) Z&E 10%EC, XE FMC A #; ¥ B (phoxim) S0%EC, RERZH| ; &
8% (quinalphos) &F =+ 25%EC, Wt IUEETRZE ; KL (methomyl) HR
24%AS, EEMAIAAE; FAEA>95%FH, LHREHETHI s REF (cartap)
97% 5%, HAEHAKASH; SAHBETE (PBO) 94%, HEERKEAR; =
KEBMEE (TPP) 98%, LWE—4HRH

1.3 Ptk

BARE SRR/ NER, UHREBHEGEA I RE, BEL-REFEORUESER, RERE
MES0% ~70%MFE, AFFMEMSKABHOBMB TN L, TERMFEE
HEWUAHFREN AW, KRB THERRNZARERAR, SRAH#T-RKEHRE,
U ESKER. FEEEENRKR, HERERSN, RE—REFHARLE,
IE B R R K BB, PR A S REREA -8, R 8 Atk 6 Kk,
PR EOY 23.78 15

1.4 S£WHAE
KRR AR, AGHESRAHERREENR Ss, BB EAK LK
F (A2h) B, RAERN 12cm. BH6cm WBAET, B/IERIBRSB10L, &
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HBEF IR, BHEREERANBEAGRNEREATTR, AV, EEFR
B, FHEEAAFI R 24 h, Bt HFI N 48 h, RFEAFBBIER N 72 h, EHEN 120 h,
SRR Finney MLEES I, FATBEVREZFHIREHE. LC\yH1E.

1.5 ZXEHMERE
TEPPEIREERT, M —RANAFIWFEAHERE, FREEETRE, BRI
FEAME FER 1.4). FKIZEH LCoE 95% BEMAL XM AEZRBE,

1.6 XL
%8 Cheng! P s:, ¥ (PBO S TPP) S Mk 5:1 (BRRS) Ha
BEASR, REBBRIFERE, EERAEYNE.

2 ERES

2.1 PMAKENREEE

ARE BB /NR AT R IKEE, HF 8 A, MZH 6K, £ 1 BRE, /HRERT
EHRENTHERZRAAEZREAE LA E. 5F L LCWHE 0.32 mg/L HE,
FIE S R{UEK 2.50 1%, B 6 RIBIARM, LCoE EFF3.36 mg/L, HEHEHEN
10.50 f%, F, REZREN F, A8 0.5 mg/L £ EF 4.0 mg/L, PR W L2
22.94 1%, Fg R LCsofHik 7.61 mg/L, PtEIE¥N 23.78 1%, 5 F, REFFF. M Fy
RELEHGFLHE, HMFRE Fpfl, THHEHRTRED 11.09 1%, K F, ABFEK51.66%, B
B BHMHERASE, RU/PRRYE RENRAERAREN,

#F1 NERMERBAMHDKENAMES

Table 1 Resistance selection of P. xylostella by chlorfluazuron

B KEKE (mg/L) BHEBHFB(Y=a+b6X) LCs(meg/L)(95% EER) LCy PN

Generation  Concentration LD-p line (95%CL) (mg/L)  Resistance Index
0 — 6.12+2.23X 0.32(0.17~0.57) 1.18 1.00
1 0.50 5.75+1.86X 0.39(0.26~0.59) 1.92 1.22
2 1.00 5.69+0.38X 0.51(0.35~0.74) 1.77 1.59
3 2.00 5.02+1.80X 0.97(0.59~1.60) 5.01 3.03
4 2.00 5.01+1.82X 0.99(0.62~1.59) 5.04 3.09
5 3.00 4.91+1.77X 1.12(0.69~1.83) 5.98 3.50
6 — 3.43+2.98X 3.36(2.51~4.50) 9.06 10.50
7 4.00 3.97+1.19X 7.34(3.68~14.71) 61.20 22.94
8 — 3.70+1.40X 7.61(3.76~15.41) 56.25 23.78
12 — 4.27+1.32X 3.55(2.15~5.84) 33.02 11.09

*» PHEEE (RI) =KHEE LCsfH/KEN LCslE

2.2 ZEHM
S MREIKERT SZ-S Mk #E /5 CH-R BN =R E 8. £HB. B A R4S
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10 FR R B BURVET B 45 R WK 2, DA BUBEIK RS CH-R FHEE, XHAFMIR A 5 me 2k
RE=FAFHEE (1.50x) MARBE (1.48x), HHBAMYEHBE (0.43%)
B (1.68%), AEFBERMNKEZE (1.00x), BERENTEY-REE (0.90
X), WMAEYHF Bt (0.79x) MFHWER (0.81x) WAL EHM; SZ-SH CHR F
B3 Be M ST 808 R 9 BUBRE BB &, LCsofE¥TE 1.0 mg/L U, AHXMFHBEEY
LCofH7E 10 *HER; MAHYEZFEXRAN-RES (0.21x) MRHF (0.23
X) MBUBREHE LA, HEMSEFRBRERXN, RAEREE, AREERR
ik, HERFTH L HBFRIEE,
%2 THEAENIERALEHPEMNXCHENNIZERYE

Table 2  Cross-resistance to other insecticides in chlorfluazuron-selected population of P. xylostella

B ME  FHEBAFB(Y=a+bX) LCon(mg/L)(95%RBER) CH-R/SZ-S *

Insecticides Population LD-p line (95%CL)

E SzZ-s 6.12+2.23X 0.32(0.17~0.57) 23.78" "

Chlorfluazuron CH-R 3.70+1.48X 7.76(3.18~15.41)

ERERAE SZ-S 0.02+2.01X 303.48(162.29~567.47) 1.50

Cyhalothrin CH-R -0.77+2.32X 454.36(300.38~687.25)

& T YA ~2.03+2.15X 1863.59(1071.26~3241.93) 1.48

Cypermethrin CH-R -2.99+2.32X 2749.27(1867.85~4046.63)

EHB Sz-S 1.32+1.09X 2263.45(1259.41~4037.33) 0.43

Phoxim CH-R -2.13+2.38X 967.63(564.08~1659.89)

T B Sz-8 2.01+1.11X 487.84(271.00~878.19) 1.68

Quinalphos CH-R 1.11+2.03X 820.68(518.71~1298.45)

RER SzZ-S 0.17+2.13X 186.32(121.99~284.58) 1.00

Methomyl CH-R 0.50+1.98X 187.10(120.41~290.74)

RE SZ-S 1.30+1.05X 3279.45(1530.33~7027.78) 0.21*"

Cartap CH-R 0.34+1.64X 693.70(359.18~1339.79)

At SzZ-S 0.72+1.14X 5481.53(2559.35~11740.14) 0.23"
CH-R -1.70+2.16X 1277.63(759.90~2148.48)

EL 1 Sz-s 2.23+1.84X 32.10(19.70~52.31) 0.90

Diafenthiuron CH-R 2.22+1.90X 29.01(18.52~45.74)

Bt SZ-S 5.07+1.95X 0.92(0.48~1.77) 0.79
CH-R 5.28+1.89X 0.71(0.35~1.43)

FHE Sz-8 6.89+1.06X 0.016(0.008~0.030) 0.81

Abamectin CH-R 7.86+1.51X 0.013(0.008~0.020)

* CH-R/SZ-S=IKIESG LCsp/ KR LCsp; * * BREREE

2.3 WMWK

P BRI RE B B 3 P R 3, M T SZ-S FiEE, ZTIREEILEE (MFO)
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PR B A (PBO) FIMBREREEM BRI =X EMMEE (TPP) XM HEARRIAMME
¥, TXTTFHRAERES FI0 13.00 1 9.16 A9 CH-R 1 SH-R FEEMK/EFHE, PBO
X E HEEAIIB LA FI N 29.71 A1 15.42 £, REEEX € HEMBURYE; TPPXE
MR —SHNIER, MREES KR 2.87 f12.74 5, WFHBBThEEE{LEE
MRBEEERETHE—SEM, BEABRLERE, ZTREABNIERERT
RBREERNEM,

%3 PBOF0 TPP By MM 1B
Table 3 Synergism of PBO and TPP

FE is: ] FAEAFE  LCou(mg/L)(95% BEFM) HARKERD MR
Population Treatment (Y=a+ bX)LD-p line (95%CL) Resistance Index Synergism Ratio
SZ-S Chlorfluazuron 6.13+2.28X 0.32(0.18~0.57) 1.00 1.00

Chlorfluazuron + PBO 6.02+2.08X 0.33(0.21~0.51) — 0.97
Chlorfluazuron + TPP 5.45+1.08X 0.38(0.26~0.89) -— 0.84
CH-R Chlorfluazuron 3.61+2.24X 4.16(2.85~10.41) 13.00 1.00
Chlorfluazuron + PBO 6.15+1.33X 0.14(0.01~0.27) — 29.71
Chlorfluazuron + TPP 4.81+1.17X 1.45(0.49~2.27) — 2.87
SH-R Chlorfluazuron 3.94+2.27X 2.93(1.67~5.12) 9.16 1.00
Chlorfluazuron + PBO 6.21+1.69X 0.19(0.09~0.40) - 15.42
Chlorfluazuron + TPP 4.95+1.56X 1.07(0.64~1.59) — 2.74
* B = B LCsof (B5H + HBOGH) L s
3 itig

3.1 MERNERNER

AL A BT R B BRI /D RBHBEZ ARTHREFNBERET, Hx s PRk
6 W, BIFKPIEIER R 23.78 FEAPiEAE, HARAENEESMER—
B, Fauziah'?' Dl B EE AR B A 3R B 3 76 W [R) 69 /0 SR MR PR BE 4T 6 IRIKEE /R,
PYETE S IR R RTIEIN 17.6 #1 67.9 1%, Kuwahara!?I3t R B R E @ A& /D E @ FaEA
EHEHITHERE, AH 6 RE, TitEiEBh 48.4 1%, 11 RWE 79.0 5. RF7
AR, MERAHYELS=EFEECRERBROE R, SHAMRSGHIKE, HRRE
FRBYE, BEEER, RERYIERT 1989 £ HKEHE REDE/MER, B
FAZEARY, B 1990 4E/PFMEI B4 15 RIS, BHABRDRRRE FHRAEN
W3k, B6FERBMIMAR, CWREXMERBEHEBRYE, HRBEDEAME REHRHE
WEEFE, XUEEREPRP/DRBAT € HREESREEFEN EBERE, FXFX
B R H B S IR A AR ML S, BRI Y P A SR /N SRR
AT, WFiH & R 8 BRRER R0,

EERARERZMET, DRBBRBT E BEAETINE; £HN, DRRIER
MR M E RS KT, Bls5~6 A AntE, RHAEZHMERZGT, MK
BB BRS LN,
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3.2 /EMRXS BPUs Hitkmvia et

AR RF M Fo RIF I L@ MEEALTE, FFRZE Fof, BMEILAZ S KRG, Hik
BB F, RTHES51.66%, RABMIEREIRR, Fauziah?' KR /D EIRFTR R
B, TREEAFESR IORE, RHEHEBTH S~6 5. Kuwahara?2 & BB IKZE A HT
HRECY 79.0 FH/DRBFEE, FILRZ 6 Vs, & BENBREREAKE BIK %
BI#7KF o Cheng!* Hil, *H{RIBUBER & RIESHI=4 7 621 f5H1 243 fEHHEAK T8/
mrEE, EXESE 7RG, REHBTRR 6.5 M 3.1 5. #iL, FAH/PRRY
BPUs fiitk My AfaE tE, KA BPUs R R KB HHE R EINT A, EHERFIRHR
Flf &34 Y M R IER /DT BPUs M R BITZ AR EZ —,

3.3 XERM

REGIERE B —FH = A RS, MWHE T BA AT 255 e i
MWL, TEREARRHAFZEXERERR, SHTFHALEHIEERESTENRRBR
FEREEMELREN., XERENTERA THRASREIRFIEN, MFO BB
HAE, KEPREEMN BPUs iR REBEEREM, 2 RIEE, BPUs 5¥H{L%
AEFRTREF 2], RPFRBE T & MK RN EE 11 faRmH
MBURELE S, BRI PIME R, PN 2 MEERAHH . 2 FAVLBERS
Fl. REFRERYKXEZE. BERETEY- R, HMAEY R RH B MIFFHEEY
ARIAXZEHE, XRA/NPRBESHEEMUBT FREAREDH®—H; AHHYE
BREAHMFIRESHR RS EBREAG I LA, VB AN TTREEFEASERE, X
FRTH S HEIRIE, BFEX 4R, /KR BPUs ERE R URHRH
FRAEXERAERFERKERERFE R, X—HiEREREELRPCRIEHRE
THERMER, HRFEENE, WRERBEEHNERFCREM LN, NEEMS
A, EHEHEZRBEEIFAS, SEFH, SRVBEREEERKEMTE, Wi
EARFl, BPUs XM RFHBIIGHR, UEAREMEEEE, EFBEHTHEEHBR
£, Hxt BPUs WHERE, RPAEK BPUs W AFERESHREEER X,

g £ x &
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RESISTANCE SELECTION OF PLUTELLA XYLOSTELLA (L.) BY
CHLORFLUAZURON AND PATTERNS OF CROSS-RESISTANCE

Wu Qingjun Zhu Guoren Zhao Jianzhou
(Institute of Vegetables and Flowers, Chinese Academy of Agricultural Sciences, Beijing 100081)
Zhang Xing
(Northwestern Agricultural University, Yangling 712100)
Gao Xiwu
(Department of Entomology, China Agricultural University, Beijing 100094)

Abstract The resistance selection and patterns of cross-resistance of diamondback moth (DBM),
Plutella xylostella (L.), to chlorfluazuron, a benzoylphenylurea (BPU) insect growth regulator
(IGR) that interferes with chitin synthesis, were investigated during 1995~ 1996. Laboratory se-
lection of a Shenzhen strain (SZ-S) of DBM, having been reared in laboratory for 6 years since its
collection in 1990, by chlorfluazuron for 6 generations resulted in 23.78-fold resistance to chlorflu-
azuron, and quick reversion to susceptibility was observed when the culture was kept without expo-
sure to the chemical pressure. Cross-resistance to conventional insecticides——cyhalothrin, cyper-
methrin, phoxim, quinalphos, methomyl, microbial insecticide Bt, abamectin and diafenthiuron was
not apparent. Negative cross-resistance was demonstrated to two nereistoxin derivatives, cartap
(0.21) and shachongdan (0.23) .

The results of in vivo tests showed that addition of PBO or TPP had no effect on the toxicity of
chlorfluazuron in the SZ-S strain, while PBO or TPP significantly increased the toxicity of chlorflu-
azuron in both SH-R and CH-R strains, with synergism ratios ranged from 15.42 to 29.71-fold and
2.74 to 2.87-fold based on comparison of LCs, and PBO restored the effectiveness of chlorfluazuron

completely, indicating that MFO is the major resistance mechanism.

Key words  Plutella xylostella, chlorfluazuron, resistance selection, cross-resistance, resistance

mechanism



