43% 520 B F iR Vol.43) No.2

20005 A ACTA ENTOMOLOGICA SINICA May, 2000

NERS: 0454-6296 (20000 02-0138-05

& B (PBO)O TR 58 R4l pa & &= P45 BYHP &
EB B X #lBk H 5 BRI G 3UE A

AR, AL OB FEHL AT R HoUR?
(1 BRAKEEGREEE, RUARLE RGNS 0SS FAERE, B 210095,
2 MRARLKFELE, WE 210095

FE. 7EAE (PRO) FRRE H Helicoverpa armigera 3 BHBLEEWARME, #ARAE
Pas0 HIE EZ A RREE G FLAEE 1 h, HEEE P4 W EBRATERI43.9%, 24
BE12h HAEAEPISONEETREIASMSE, LAEN25.4%;: MLEF 18—24 h. #HK
BE P4s0 WIHIMIEE R TEEE, HEES I AT BN 85.8% M 70.0% . EWNEEFREE,
PBO ZFTIENR 7 Mk RS A A REEMEFEHE, SRRBHEMEELER (119.3),
TTEBEAEHLEM (2.1, BETHAREE paso 2R AREWELMESE R, PROMLE
FIERE M A E PASO R B ERIREE TR, HHIM R EAFARERR S, WA ERN~
EMEAER.

FEER: MRER A, ARAE P450; EAEE: T
HESES: Q965.9 XRAFRIRFE: A

B BN ARE TR EULEE ORI R & BF TR P Z 8T 2 EMN M m, X
A E FACBE I G R AT R BACMIT RN ERE TR, FRTEF THERARS
FUR, 177 B E O IR A R AR, v R RIS Ak . 1 sk
{piperonyl butoxide. RSN PBQ) BTIEHFE-ZAZEMNEY (WS N MDP EHEY), ©
X Z SRR A RFEAEAER, ©E RN Z e S B8 T — AR R AN
AT AWML . Sun A Johnson (1960 7F 28 b8 4 A AW 78 & R &I MDP 2246-&
WBEBANER B EAACH, WTVEEE R T MDP 2540 & 9050 A4 BB A8 a2,

AR Pas0 REIEEEALES RV A W EALEE, 7EXREFBERE P ESPOFE
R, FERAEAFSEEESHEEAR P40 PNEEARMEELSRGR. BRI RKERRE
WAL R PASO A A IE TR SR AR B Helicoverpa armigera XTHAFE RBGRE EE S YL
Z—t36l B R IR PRO M Bk MBS A B AT I S TR . 3T PBO
TR EE A A 3R PASO BOAMEIE AN G AL, B 4R RRE . AR T PBO MRS
B R PASO BAMEMER, JHE T PRO XPHUER RAGEE R MR SAE R, MW AESIE
MAALI AT BT X PRO R SRIHAT VPR R .

Ee&WE: BRAAMNEEEWE (39770507) RILAHEMAERTE (Bj97009) WEGHRAE
Wrds B ER: 1998-04-16: 1537 BHB: 1998-11-02
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1.1 #HiER

Fr R AR E R 1994 R B L AR BT KIS R A0 0, DOATREMRESR, &
ENAEREERILE 6 . MBERFTHWEFELMS: EF Q71T HYTEE 60% ~
85%, JGRIEF 14 hi10 h OBRE: B,
1.2 PBQ *{iiat R paso MFIEA B
1.2.1 R EERBHEFTNIBVISHHR (0—4 B8 EFk, Bellammias,. —F
S PBOAHE (8 ug/3%), H—HA{EAFE. £ PBO4H/E 1hy 4hy §hs 12 hy 18 he
24 h, SrRHIEE PRO ACTEE) B RS B A 150 3k, &S0 kA — AT, EHE 3R, 4 RIE
HHEE PASO B E.
1.2.2 BORREIE: 7850 K3 W2 BEATIMA—ZEM 0.1 mol/L WM S MR (pH7.6.
0.1 mol/L KCD, HERIRIENHE. T£4T 10000 g TEL 15 min, B BFRFIET 4T
100 000 g AR B 60 min, KFILIERIRORAEEE 73 B3 TIE SR 0.1 mol/L BEBREE M
(pH7.6), HHKAEEEEN 1 mg/mL~2 mg/mL, A ERTEERIENAE 4C 2V FHIT.
PR BT W E R A E K0 52 H Bradford HHE7.
1.2.3 AE P4so FEMENENE: 5% Omura M Sato A8, A 2EEH# X
RS HAF T (Kontron UVS10/820, I E72) idEENIE. MEAMEE S P45 & ER
R WEBR SR R RIS LA P HRR R BV HOE IR, FERE R P EA S (CO)
S, BEENE, IR 450~ 490 nm BFIRYCE . ZHERE X FE 91 cm L rmmol ?
WEAKEE PASOIEE.
1.3 E=¥E

WAFER TRRTRER—Z2VIRERE, AMEREE S (B 0.04 10 35
P e R RS AR B R AR TE 8~ 10 mg B 3 BRAH R, 1 G (5 P R A7 B
HRghm, S MWRELTE 2030 3k, EE 3K, DIRIAARASE, DG 48 h R ELT
%, DEidERaimg, LR RNEAIET . R0 PBO MBAUERR, & PBO L8 png/k
R BT IR AT 1 h 5, B AR, RETEENE (SR).

2 k59

2.1 PBO YR H 3 844 R E F pass ROIMSIIER

JEHE 3 WA RAR AR B, AT 3 W2 BN R B 40 B R P4S0 fE PBO TRALE
FAIEEAT T R sE. FR (B D 1Y, EEFFRF MR AMEAE PASORIEE
EEFATUE, £12hEREAE; & PROMGHEE, MHAE PASO NEE—BAT L
fREIARFE, TE18 h & EmEE. 7E PRBO X 3 B4 B HIAR B, HEARPSOMNEE
SRAFRENIR: dHEE1h FHEAE PISONEENANEN 3.9%; 2ZHHEE
12 h. HHHLEER PASO IS B TR RS, MR 23.4%; MG 18~24 h, 4
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Fig.1 Inhibition of cytochrome P450 in the third instar larva of Helicoverpa

armigera by piperonyl butoxide (PBO)

2.2 PBO X 7 Pl B REAVIBMIERA

ALABARARIERRETEDIE, R 1WOERERY, PBOX BN ER 7 # Bk

£1 PBOX 7 FHIBOARENEIER (LAMRSRBENRERR)

Table 1 Synergism of PBO to seven pyrethroids in Yanggu resistant strain of H. armigera

7 FHERAS R LDy, and 95% FL R
Insecticide Regression equation (pg/Larva) Synergistic ratio
1% % B Fenvalerate Y =4.2047+1.6344X 3.0662 (2.3772~3.8770) 19,3
Fenvalerate + PBO Y=7.5172+1.5829X 0.0257 (0.0148~0.0367)
MK WK% B Esfenvalerate Y =6.8816+1.9442X 0.1077 (0.0852~0.1352) .3
Esfenvalerate + PBO Y =8.2608+2.0426X 0.0253 (0.0195~0.0318)
IR % B Cyhalothrin Y =9.2150+2.4704X 0.0197 (0.0156~0.0248) a2
Cyhalothrin+ PBO Y =8.7705+1.6216X 0.0047 (0.0034~0.0063)
B % B Deltamethrin Y =9.5000+2.6229X 0.0192 (0.0154~0.0240) ig
Deltamethrin + PBO Y=9.7913+1.9998X 0.0040 (0.0026~0.0054)
! W 3§ K5 Fenpropathrin Y =4.7547+1.7847X 1.3723 (0.9988~2.0049) 36.6
Fenpropathrin + PBO Y =7.4881+1.7455X 0.0375 (0.0224~0.0521)
A # % B Cyfluthrin Y=6.5793+1.6796X 0.1147 (0.0880~0.1520) 6.3
Cyfluthrin + PBO Y =7.7067+1.5516X 0.0180 (0.0091~0.0260)
.3 B Permethrin Y =8.6800 + 3.5078X 0.0893 (0.0659~0.1086) -
Permethrin + PBO Y =7.8220+2.0538X 0.0423 (0.0324~0.0554)
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REBEH AFREE RGN, P, MEURZEEA T E e R oy B3,
B il 119.3 M 36.6; X RAGEEAVM AR &AL, MR 2.1 X HE 4 LR RS
BRI E R B, M 4.2~6.3.

3 B

KT PBO M ABRAMBAYNE, HAamM2i, S-S PBOAGMEARER
P450 MJEY), EHARFEAES SHMEE P450 RWETERRAI4&, [T 4% S50 Y 47 251X
BB TSNS B ZMNAK PRO EM A AR P4so MAFEME AR EHNE &4, XH
BEBEARERRAGE, AMIEZFHMAE T E 6 R P4S0 X R B 5 KM F
FtLoael AR A RRA . PBO SREF M R P4so ZIAFETEAR LR, AlfEgR
FEREE P450 & ENIEZ R, FR b EsgmEg.

—HRHEET, PBO X THUS R B AER AN, T AT S0 & R
DU B3 MR . WASCHIS R E ., PBO XM AR RABEEYREEAAREER,
XRAIMECE P4S0 BERN T AFSMEITER SREOREEVRGHEER, BNk E
FFREFIEE AT LA A TR EAL B I a2 —.
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Inhibition of cytochrome P45 in Helicoverpa armigera (Hiibner)
by piperonyl butoxide (PB(G) and its
synergism to pyrethroids

WU Yidong's YANG Yihua's CHEN Jin's LI Aimei's SHEN Jinliang's SHEN Wen biac?
(1. Department of Plant Protection, Nanjing Agricultural University; Key Laboratory of Monitoring and Management of Plant Disease
and Insects,: Ministry of Agriculture, Nanjing 210095: 2. Cellege of Science. Nanjing Agricultursl University, Nanjing 2100952

Abstract: Treatment in wivo with PRO caused apparent reduction of the cytochrome P430 level in third
instar larva of Helicoverpa armigera. At 1 hour after PBO treatment. the content of cytochrome P450
was only 43.9% of that in the control. At 12 hours after PBO treatment, the content of cytochrome P450
decreased to 23.4% of the control. While 18 and 24 hours after treatment, the content of cytochrome
PA50 was 85.8% and 70.0% of the contrel respectively. The bicassay results indicated that PBO syner-
gised 7 pyrethroids significantly, with the highest synergistic ratic (119.3) for fenvalerate and the lowest
(2.1 for permethrin. Because the cytochrome P450 is an important detoxifying enzymes the reduction of
the eytochrome P450 level can impede the cxidative metabolism and cause cbvicus synergism to pyrethroids

in H. armigera.

Key words: [lelicoverpa armigera (Iiibner): eytochrome P430; piperenyl butexide: insecticide resis-

tance



