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FUEFH (HI-R) . TLOMERBMILEMETHREK, ZtE SERLHER £, A
AR GABRETEARR, RELAHIKE,

1.2 AR

I EE (envalerate) : 80 % FH, LR K¥ELRE) ; 99.4%, HAERBKEK
it BTFMaEEElEg,

B A XF B Bk (parathion-methyl): 71.5%JE M, WARTHRLG ] . X £ B
(methomyl): 82.4%J5#r, WARFTHII . ~

1.3 £9llE

B 25507 TINER  BCRL R SR, 0. 0636 pL # R AR B AE IR 4 L (7~ 14 mg) Y
W H L AR X R, S, WL ATTER, F Q6D CHRG TR, 48h ks
B, IBRERUIEE ST,

1.4 RiEBRHAR

A SE 4T B (350~400 mg) #%22. 5 mL/3k GREBTHARY) Tk EmK
AN, B0 000 g, 0 C~4 CE.L10 min, LEREEEER.

R EEEG I £ 5 B8 Asperen van™ ¥k, BRMEEE106Z, BUEEW10 pL, f03 mL BEER
Zw (4X 1077 mol/L. pH 7.8) B &5X10 " mol/L B R TWA LB o« 2585 (4
10" mol/L) {EW, 37 ‘C/KIB K .30 min, B10. 5 mL BEHE, T754 24l WA E it
600 nm L€ LA AN INEE f 2 BRAY IS 4 7R VT S8 BB IS 7

2 BEH BR RS EEIN E 2 B8 Clark -5k, RNARES, REEAEEK (GSH 5
1-52. 4-ZHE%E (CDNB) ¥%1 mmol/L, 0.1 mL %, 0.1 mol/L pH 6. SH#R 4L w
W, W EMERS mL, 25 CRW5 min, T340 nm bH A,

Z B E L BFIEYE M E £ B8 Shang Chih-chen %7735, g HISW AP, 1. 15%
KCUER P ED . #3358 /mL 0. 1 mol/L pH 7. SR ERE Wil , SR M AT st
UEJ5, 10 000 g, 0 CE.010 min (WA F & BEHTHIEL CUUATHIT . LIERAER
B Nk ZFE NADPH 2.5 mg, 1 mL £, 1 mL B8, 10 oL 0. 1 mol/L By H X
&R, T25 mL BECIEHAN, 28 C ¥ 30 min, 1 mL 1 mol/L # HCl &1 7,5 mL
SHOTFER, W3 3mlL &5, MA3mL 0.5 mol/L NaOH, B NaOH 2 T-400 nm &t
i,

EORERMNERAZESERZZREES . U BSA fEtrEML.
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ANF9 min), B —EREBE, TERRMIES . E Main FVM RTINS FREEE
¥ (KD,

1.6 WEHLIRHR

SBANZE TR, HERSRSRMEEMEER, KREEBIIFI/MEHHE/
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HARBRENBELEL. FUMEHICTBERGE 2ERTERKS (F2G-1A) ., RikdE
(SBR-1). #iHrig##HL (TEAC R80) il R E# W I (SONY-EF60) . {5 5 & m A E S5
FrkfE (b KT R RED A, UMZSLATaHE S 2 1E 5 ki e
B FREE XS 2% HU g e e e AR R

2 GER59%9%
2.1 &EYNE

HJ-R FEEAH A T HD-S FEEXT BULSER . F X HiBE . K2 BRI T14.13.1. 66,

5. T9fFHITHE (KD
Rl FRAMMLRIRHRBHAUELER

5 et i b r LDso (png/g> (952 BfEH) R/S

SULH B HD-S 180 1. 7640. 09 0.9912 3.25 ( 2.87~ 3.61)
HJ-R 180 2.1740.17 0. 9908 45.9 (40.63~51.54) 14.13

BT B HD-S 180 1.8440.13 0. 9659 4.12 € 3.29~ 4.95)
HJ-R 180 2.3940.25 0. 9625 6.85 ( 6.12~ 7.57) 1. 67

KER HD-S 180 0.56+0. 06 0. 9640 4.25 ( 3.21~ 5.28)
HJ-R 180 1. 004 0. 07 0.9718 24.6  (19.35~29. 85) 5.79

2.2 REEBBREN

MFE2ALAE i, HI-R MERRIRBEEE M 2 ERRE IS 119 R FH KX T HD-S Fiiif . LIGXE
REAFRE, FHERREEEN2MEELE R 90, 1.92; UEBLGHFEHREER
B, FREEEILLER A THE, 45042, 06, 2. 08, [6 —FHEEMR AL HUR BRER A 5 £ ERBE A B 15
HEAK, RUMBRKBIK « FEREERZERMEEE, T ZBHBEERESH EKES

Xt IEYIKEE L
&2 1584 HJ-R 5 HD-S MBS 4 h M BcEgf0 2 BT
HREAERS (pmol/(L-30 min)) 4 B5®§ (pmol/(L+30 min))
o EREH R/S g R/S EREC R/S il R/S
HD-S 5.6910.17 85.914 3.56 6.191£0.26 88.9+2.63

HJ-R 10.824+0.68  1.9¢ 162.9 +£10.27 2.1*  11.88+0.55 1.9*  178.848.36 2.1°
& RPLRERYHRELROTFHY « RAEREE P<0.05.TH
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4 R R B ERT, HI-R AHXE HD-S 3 A0 T 1. 455 M11. 6915,

&3 MEHHI-R 5 HD-S MRMNSRHREM TR RBRIS S (LEHEY

25 B H BR# #88 (pumol/ (L +5 min)) £ 116 E AL B (pmol/ (L + 30 min))
EREH R/S 1 R/S EREH R/S 5 R/S
HD-S 0.78+0.09 10. 654 0. 50 (10.924+1. 7001072 (31.43+6.43)1073

HJ-R  1.1040.11 1.43* 16.4940.34 1.45* (15.88%+1.29)107® 1.5 (53.124+8.31)107% 1.7*
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FORBEIE T AR, e AT 0 P AR R BR BB Y AF IR IE I EEEZ RS, HI-R SivEFRE4h &
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2.3 ZBEWEEEE

EBIIEREE R AYIEE. EEFRERRAFWIERAER, JBEEERSHERT
DL B0 B A HIE RS, Kn Ml K EE OB EBERE A N SR, K. &
K, K EB/NRREE R EM R, SR BA M H/EH A SR NRTUE
#i, HD-S A1 HJ-R B8 Z BEARBREREE X R MR M BUR R FHEB E R, FEEN K. A
K HfE (R/S)A1. 01F10. 91, Z BEAH B BRBERG /& /) HI-R F#Esg =T HD-S, tLE H1. 44,

F*4 H¥ R HJ-R 5 HD-S R4S RZBIBREERTSH
BEREEH K. WHTFEREEH KD

Bt AE R e B 1 Kun K;
FiR pumol/ (L +mg+5 min) R/S (mmol/L) R/S [mol/(L *min) ]! R/S
HD-S 8.78+1.80 17.02+1. 85 (0.34+0.06) 1073
HJ-R 12.69+3.4 1. 44 17.25%1. 87 1.01 (0.31£0.09) 1073 0.91

2.4 MEBERNE
BiRH R HEMAERXT107° mol /L MEFIREERIEA T4 8UR GRS, MAHRIA
A, BHERHERKEAEEBHRE, HBMBATURXSAMEELR, HNEFER
RE QLA S HEE3A BB JHI-R FhEE L7 I [6]F 34 2 15 5 BELIT B (9] 43 1)
8.29 min. 12.71 min; HD-S 438 %3. 2 min, 5.4 min, XZ50FE . 15 S FE KR E & H
%5 WMEBTERBEMBEFANHSEERR

270 E K AT HL ] % 5 FEL 7 B ]
e H -
(1075 mol/L) Fi# (min) £SD R/S ¥ (min) £SD R/S
BB HJ-R 10 8.28+5. 32 2.59* 12.7146.78 2.35%

HD-S 10 3.20x1. 64 5.401£2.50
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H 49582, 59F12. 35,
3 it
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T, X UBE A BUR ¢ BURE LA BT R, X 5 JUAF i 1) A 291% OU R — By AR
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RRER L & & 5 H R I A BN A9 ER SR 1 88 7 A2 K i JHI-R FHEF R AR IS /1, SR 1E
Bl FL R A BRI BRI RERE S .
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ZIREEALES . BRI RBA X, TS5 Z B IERREREE A 57 0 R A K A S0 10 A AL T 58 i 45
R HI-R 5 HD-S WfhEF Z Bt R ER A A AR 0 BUBE R B B & 7 HI-R Ff
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BRAIEE A, ESPUELE B A 2SR R IR A S T RE R AL AU  (H R Cleen™ iR
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R EEZFRMENSZ —, BRARMALLAR, RUEya bl grmE  Ra8 R
ZWBE, REWARSHERMAEA (443.8/%) £ PBO MG, MitEMEL7/E, PBO
BROAF266% A LR A HI-R RS RER (LB, BB N BFEHET HD-S fEE
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BIOCHEMICAL AND PHYSIOLOGICAL MECHANISMS
OF INSECTICIDE RESISTANCE IN HELICOVERPA
ARMIGERA (HUBNER)

Zhang Youjun
(Institute of Vegetables and Flowers, Chinese Agricultural Academy of Science Beijing 100081)

Zhang Wenji Han Xilai Li Xuefeng
(Department of Applied Chemistry, China Agricultural University Beijing 100094)

Abstract Mechanisms of insecticide resistance were studied in a field-selected resistant
population (HJ-R) of Helicover pa armigera. The fifth instar larvae of HJ-R strain possessed
higher activity of esterase. glutathion S-transferase. monooxygenase than that of susceptible
strain (HD-S) . There was no significant difference between the two strains in sensitivity of
acetylcholinesterase to insecticide. The central nervous system of HJ-R strain showed 2~3
time more insensitive to the action of fenvelerate. The metabolic detoxication was the main
reason of resistance to organophosphorus and carbamate insecticides. The monooxygenase
seems to be the most important mechanism of carbamate resistance in HJ-R population. The
resistance to pyrethroids were caused by both target insensitivity and metabolic detoxication

of monooxygenase and esterase.

Key words Helicoverpa armigera, carboxylesterase, monooxygenase, glutathion S-trans-

ferase, target insensitivity



