EOBEB1Y E ® % # Vol. 41, No. 1
1998 £ 2 A ACTA ENTOMOLOGICA SINICA Feb., 1998

M RX Bt EYRAGFZHNERS
¥ Bt R EMERR

NER FARE RuEEX HEX
(ﬁ:ﬁﬁkﬂkk‘—%ﬁﬁﬁ B 210095)
EY
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WE AEsERRER YT B8 B Helicoverpa armigera (Hibner) & £ (SUS)) Xf Bt
EYRGMEREHESME SRR, 1995F8E T AEAERE ML Hi Be £9%
HOBURYE, AREY. WRES. MUK, MREH S, RBRERILHFFERERE™
& B, M ESERISL~10%, SEBRBRML, LC WA M, HHXs E
BHRBA/N; MILAKERERNREE. XRENMETRSHUERE B Bt A RGFIE.
R REAEMNE LR THE B EERES RN ARMERS MR HERR . EREN A
B AAANG s B HBMRERS d YR EEBERZ TR ~29%,
RHERE R B RGSH B AP EEAMERRAEEXENREEITRT Bt REGHHHE
AR,

XRiF WM, B EMRY, ik, ¥ B XEAWE

HNZEEKTFHEBERAR TL957F 4= HE— 1% 5 & W Bacillus thuringiensis
(faj ¥k Bt) Rifh#lFH (thuricide) DAK, BFREHARAMNHER, Bt EA XN ATFLL.
TS RAMEDR BT, ER. KERDTEFRWBEEPRETEEEH, AAVER
HhFF & B BB S B — R A M R 25 . B HA S 200045 £ it R Be HilFRI 4B B BT A RI3MC
FuMGEERL L Bt XEEE TEEYERNER L+ 4 BRI RSB B 704
K AIEF Montagu LR E HRREW Bt S-NEEEFEFHEAME (vaecketal) DA, ¥ Bt
. DAY, HE, REREXSEENICHERE . PERBREDHERTR
FLRILHERBRELENRTERBEREH R SRAIEER TR Be ZEIHA.
B LATRE, FER KM F BB F, B AWK A Bt REHEYHE R N ERESBIETH
—MEEFR.

904EAR L 3K, REWE M Helicoverpa armigera (Hiibner) #EE KK A, HXTHHK
B PR — BB AR R A RS, RREREEIEBEAILER. M.
MEHEENABt AP RAERIML RESHIEPH —AEEH . & Georghiou
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ES, S RGML, FRX Bt AYRGFEFEMNEF LEZS, XEES B £h
FBEE, UAECRBFERARSEEKED CP) R NHERSHAANEBEADE LR
Fm, ERNHHERTFRERFSHERREN Bt RBHEMBELEERS, EHREE
WEEIEE BT E R IMKIB Musca domestica, BB F48 Drosophia melanogaster . 3
UL Aedex aegypti . ARG W Culex quinguefasciatus, ¥y PEYE Ephestia sautella, Ffl
BB, Plodia interpunctella, YERW, H. virescens R[] B ZEHIYE Homoeosoma electel-
lum B5 7 K E/NERE T HE ARG LR ERE, AT XET S A Bt £4
REBTREIG, HER, ELRHTREERE, REA T MEH/NERI Bt 29K
FEEHIZYE, T EHX Bt kurstak: IR R @K FHiHE, X Bt aizawa: W ALK FEH
#HE ES, RREKXBEREY LHE—#—FEFR, B Bt AEE=AETN SRR R
T BT . 2T W48 B Be MR BUPERIE, (ORKRIES 4T 7 M8 A BEL K
B H. punctigera X} Bt FitE M A EMB I EBRF HIEREW RN ESEHN R RRE.
M4 3t Bt A RAFERK M ? BE5H Bt ZEBAXMBE B HEF MR L
SCRLARESY B Bt £ RAGM TR S5 B EEBAER R RAXE
AT T IR

1 BRI E

1.1 ¥

1.1.1 %M. 199FEREILFRHEA. MEH S, P, Z8FE. LHFEEE-
REEBEIHAFREEHNRBLRMNZEHNETHERLRD, OMREMHELREM
R A THEEMA SRR F R GREFBER ZE FRQ MR Rt H vl € fi%s Be £E
MR E .

1.1.2 R B. thuringiensis (kurstaki WH) #I7Fr4ES Dipelx Gt 416 000
Tu/mg) M FEZMME Abbott LI E R4k,

1.1.3 ATH%: e H—BENEFEA LB REREANFRE D ; e R A
ATESET Y. SHEREERN115.25g, HPOEREINT g, BEY (GEETE
) 4g. HLRMM (R. A) 0.5g. KEEM (36%) 1.25 mL. Bf§2. 5 g X/K100 mL;
Dipelx ffﬂ?ﬂﬂﬁ&ﬁf*?& (i NaCl 8.5 g/L. K;HPO, 6.0¢g/L.KH,PO, 3.0g/L X1%
ntiR-80 10 mL/L AR .

1.1.4 ¥ Bt EEHAMGBR: HF Bt EEHARKE R R RGERKIIHE KRG KHM
H, HAPERIYBERBIERTI#H, SRARFMFENSRBHAR, EEH Ry
ﬁ Rlﬁﬁmﬁﬁﬁa: R19°

12 &

1.2.1 AADSHERELES M PRI Bt 8 R E G B\ BR R GR b B MO A — B PR BE , IO ARDHY
BRI AT, SRR ~8 N AR B IREE (B4 mg/mL) M AN,
REHHEAREES GmL/F~4mL/8), FEERMBNMWLHAHSL, BO AR
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HEEE, SKEERI0K, t4E0L BAFRAREMSR: BE B0x1DCT, FEH
L:D=14h:10h 3R /548 h AL R, BYLRES TR HERHE AR, LCsh. LCuw X
HISKEETEE. HENETHRE REURM R SUS) B MEXMSUERENELRMX A/
& (LDy), KX ENERHBEHABENRENMETSE,

1.2.2 HRHRERE. RESFH Be ZEMRERS RERTLOHEE3. 48, 25%HS
ANNEERHEE MR A B RAKBEBIERAILHRER RSN A #ieE TRRFd~6 D, K
ABHRERAN, SHERRENWLI 30k, AREES O, FHA/MMHHLILER. &
BEREEBRACRIERAN, REB|EN 271£2)C, YA L:D=14h:10h. G &
R R M5 ~108k, StER150~300L, BMAFHESREELR, HETFHEEER OD &
R (SD).

2 ER5iTrR

2.1 FEBREERERNHR

2.1.1 WEREX VIR HEF SR . HERFERE Bt ATER, BAL995ERH
IZRFEA ., FALHRER. PR £ RERGRE & SUS, M R4 s RS Msh i, LR
2 L:D=14h:10h, # 27+ 1) CH G0+ CHAMUERE T, 48 h BRELE R NE1T
B, ERAT IR RTE27 Cot BT LCsofEAEZEE (0. 1 mg/mL~1. 32 mg/mL) B
BXF30CHFME LCoEMEZINE (0. 10 mg/mL~0. 22 mg/mL), B & T8 H %
BAUREHR10. 2%~93. 3% ; FFAF—H S AL S Bt RN EE , 27 C Tl
b8 (BR#T S F#IN) B/NTFI0CTHM 6 E, BIB0CTERMERE . LIREREH,
W2 R B E G R R AR R I E B Y AR 253 M4 A ish iy
B, REEH30°CHR BTG R 27 Chy BTl 4 R A28 R/ AL B IR BE 27 C I 3|
30C, FIREMMR T4 RN EBELKBEMBEAN -NERAEKEONEL, B AELE

¥1 FEIEBEX Bt GEERE @IBHR) BHHER

e BE (O #EBX HETR LCso (mg/mL) DO i

y=a+bx ) (95 % BIFRD £

IEEA 30 y=6.33+1.33z 0.10 (0.07~0.14) 100
27 y=5.01+0. 83z 37.6 0. 98 (0.59~2.37) 10.2

T HEHE 30 y=5.80+1.21z 0.22 (0.16~1. 06) 100
27 y==5.60+1. 16z 4.1 0.30 (0.22~0.42) 36. 4

THE £ 30 y=6.18+1. 31z 0.13 (0.09~0.17) 100
27 ¥y=5.99+1. 34z —2.3 0.18 (0.14~0.25) 72.2

B3 § N 30 y=6.24+1. 44z 0.14 (0.10~0.19) 100
27 y=5.79+0. 96z 33.3 0.15 (0.10~0. 23) 93.3

SUS, 30 y=5.88+1.03z 0.14 100
27 y=4.90+0. 88z 14.6 1.32 10.6

H. SUSFH#ER B 199145 R & 1 i BT H 40 HUIE & 8UB R R SUS, ¥ 3K T SR A9 Lh B BUBFHBE
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ARMHERREMIRPERVAERM,:; LWTRBENARBANENTEL, TEE
MTEERRREASTH ERARSGE EREALESMGIE LE KRBT, AEHET
BAPHRBELRE.

2.1.2 WREBTRIR 3RS M AR AR KE B A LEBRILIKMES., it
¥, MEH S, R E RIS ME BRI R4 i, MEREN Bo+DT,
AR L:D=14h:10h, #EH)55d M7 d WAL R . AR2LUE H , B 85 AL BIH
7 d BB (LCso i BBl #0. 03 mg/mL~0. 33 mg/mL) B B H5 d B3 51 (LCs 5 40 13
mg/mL~3. 03 mg/mL) &, i H & {EHABHK, BIRIET7 d BHMERED. ERGER
20 AR B 2 B 5E Bt XP3l S A B A AT, DIBEHRUET d ML R VT X 5 lKCH)
¥ Forrester M8 &5 B A —3K .

F2 FEWEHEX Bt R &SR GROROEHNHET
LCso (mg/mL) (95%BHH) #EHHE
7d 5d 7d 5d

L

FH# 9522 0.03 (0. 004~0. 07) 0.13 (0. 02~0. 26) 1.36 0.74
HE¥F9522 0.11 (0. 06~0.15) 0.25 (0.16~0. 36) 2.14 1. 40
Fr %9522 0.19 (0.12~0.27) 2.31 (1.56~4.40) 1.58 1.52
9522 0.33 (0.16~0. 46) 3.03 (1.92~3.19) 2.18 1.45
W7 9522 0.07 (0.02~0.10) 0.15 (0.06~0.26) 2.48 1.05

£F Bt AP RGERB AN FE—B R RNNBRNEREN, B WAEE
H RPN B, EER T EvIRRAh L, 573 b3 4l o (R0 BB b vk b B /5 WL K Bt ] K
K, s A R OB K SRR R 200, S EL B R 38 B 0 R & U ARDR R ek 1 D
# M3 Bt £V RGTUERIME T

2.2 MR Bt £HRGE LA

Brent' {5 “AT RBARARFERRAHBAEK, RIOVETERIEHNE
SEHIX 107 AR MARAAEREE R, BEEXKBANE S, IRFERE
B SRR FABTT1IHRO. 1 %4 R B, T HXEEBIRF R AKX S
BEMETITTERNBEERRE” AFTAR, KoM B %EENEHSURMIHY
LDy, (BIARFEARBHETIO N BB MEHNE 4F, BIAREPREANMBFET LXK,
TR R R R (BPE EELM LD i) BIMERET X SR MEXIGHYRE, W
R LDo#fT B, HERBR T BT O MG K. EW Zhao Ml Grafius™' 5
Ffrench-Constant 1 Roush" % 3% i ) “F X4} I B (SR EE) #EATHY L IHATE KK i 1K
BRFLHE H70FARBR A 71 R EOC LR E R AR R EA R R FIL AR
BT RR A R 550 B 7 3k MYt , 19894F Forrester™ 1§ il : “1983~19844F
ERFEH Namoi Ml Gwedir #IX R HXHIR BB AT HilE, REMELSE
HKF10%” U HERSBIGMBERCIMER: “1989FERE KRB S, MERZX., BIF,
FIALE B SRS B AR B0, 9~1. 74%, EHEAMEE L FEiK6 Y% ~10%, X
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gk R B A X 4350 B ok ME ) GBI Do e S R B R IR E R SR 3B 1983 ~1991
ERERRHREER, BE “BEIIRRAERETREIEN0N~3%. 606~
10%. 15%~65%. 70%~85% RKTF90%At, /ARMARER. SBETR GIEHAHR
). MAKFHE. BKFREEREKFHE”,

FARIRR 4 U R SRR B L T i L BUR G R (SUS) X Bt A RAGMBRE S E
LAMRAH B EIBURERH LDwfE, 2 mg/mL) LW T 199545k B ILRFMAA . FILHE
. MEH L. ZRRE. IHFE ZAMEREN FARIRLE 21 B Bt REGH U
#Ak, FHARANBHNEEKARBEHREMES R ARITEY, R LiTH
4 RS Bt REAM LCHE BURELRY LCEBUAK, EFAEPLHFHE &) &
BEREGHEEL SUSHED HAE 0 REFRMEL, ZEREBFE (GREREMISK
EfFWES SUSHBMEMSKEGFERMAER), RRH Y BRI ITX L X
B T2 RN Y38 15 R R R AR REAEERENMEE R NS%~10%.
RS SR X e X R4S A Be AEMIRE B A RS AULIRR G st RVR &
RE, VMR ESRN 2K XBEERN, PELRES, FERELEREN B £Y
RYG, MBRBMEA, W= A MRTRIGEME B B TR BB, SFOR
PR BR 1 ) Be AR 25 9 , B UL AR (RSB —AUBE R 23K, DA B 1L SE AR 46 BN
Bt REGFIEMH—F L F .

3 1995FAEHME RN Bt EPRGHPEL AR

R #HEAK FHE LCso (mg/mL) A&
y=a+bz 95 % BIER (95 % B BAE (%)
SUS, y=6.77+1.91z 1.91 (1.62~2.20) 0.12 (0.08~0.15) 0
# %9521 y=6.18-+1. 31z 1.31 (1.13~1.49) 0.13 (0.09~0.17) 6
FH 9521 y=6.24+1. 44z 1.44 (1.23~1.65) 0.14 (0.10~0.19) 7
FH 49521 y=6.33+1. 33z 1.33 (1.14~1.52) 0.10 (0.07~0.14) 9
HR #9521 y=5.80+1. 21z 1.21 (0.98~1. 44) 0.22 (0.16~1.06) 9~10
F 89521 y=6.23+1. 35z 1.35 (1.16~1.54) 0.12 (0.09~0.17) 5
#RE9521 2
®e HBt EEBHEHRERAERE RSB REER
¥ Bt L E: 3} pis:] GEHFETR (%) (MLSD)
nam P 734 L REFHIR R E SR
Ris SUS, 10 300 78. 7+11. 36 90. 0%5. 21
# %9521 5 150 69. 3+22. 52 74.0123.99
Ris SUS, 10 300 39.7425.12 53.0421.45
m#&9521 18 540 10. 38+ 8. 64 24. 611+15. 32

B SUS HEUBR R, SUS: LELE
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2.3 3 Bt R BN Bt EEAHR B R m

1995267 H18 H 529 H X% Bt ZREH AR A MBI THEE3~4 e, AM
T B AT 3 7E 22 PN 0 SE X R4S UBURR & & (SUS, J& SUS,) 519954 % B 1L 7R BH 4 #0737
SRMEREN FRIIMGE O3 Bt F RGN MERBR ARLIATEL, Ry
ﬁ] st% Bt Elﬂﬁﬁ’lﬁﬁ:?:ft‘J"fﬁXiii&ﬁ%ﬁ%ﬁﬁﬂﬁﬁﬁ%ﬁﬁEﬁﬂﬁﬁﬂonﬁ'ﬁ
B R A HEURGE R (SUS) MiH 5 M A B RS REHF TR HHh (90.0
+5. 200 %M (74.0+£23.9D%, BEMELIY; R IIHBHR AN BHLRBURR R
(SUS,) AIHAMA RORTESREHFLTHESFHH (53.0£21.45) %l (24. 61+
15.32)%, PiEHEE28.39% . EREGRUTLRH, REFH S MHES ML HX Bt kurstaki
WA _E RS B BRERER R EFEELELIE XXX R HBEET B— M EERR
HES, & LR # XY % Bt 2R HT R, RS ERE W B Hy RBORAE A &0, X
75 T BB 5 LAE M R Ak 2 BEAT

B KRE. . FRE. BEOERESMES TE, ERERH.
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EAPLY RESISTANCE OF HELICOVERPA ARMIGERA
(HUBNER) TO BACILLUS THURINGIENSIS AND
ITS RELATION TO THE EFFECT OF TRANSGENIC
COTTON LINES EXPRESSING BT TOXIN ON THE INSECT

Shen Jinliang Zhou Weijun Wu Yidong Lin Xiangwen
(Department of Plant Protection, Nanjing Agricultural University Nanjing 210095)

Zhu Xiefei
(Department of Agronomy, Nanjing Agricultural University Nanjing 210095)

Abstract Susceptible bioassay base line and discrimination doses for biopesticide
Bacillus thuringiensis (Bt) on susceptible strain (SUS,) of Helicoerpa armigera
(Hitbner) with the diet infection method were established. The susceptibilities to com-
mercial Bt subspecies kurstaki formulation in newly hatched larvae of H. armigera col-
lected from six counties of five provinces were tested in 1995. The results indicated that
the five populations of H. armigera from Yanggu (Shandong), Handan (Hebei), Xinxi-
ang (Henan), Xiaoxian (Anhui) and Fengxian (Jiangsu) showed early resistance to Bt.
The proportion of resistant individuals in this insect at the 5 locations was 5% ~10%;
LCs, values increased slightly but the slope (4) decreased significantly as compared with
those of susceptible strain. However, Dongtai population (Jiangsu) was still suscepti-
ble. The biopesticide Bt resistance of H. armigera was diagnosed for the first time. The
effects of trangsgenic cotton lines expressing Bt toxin on various populations of H.
armigera with foliage-feeding method were also determined. The results indicated the
average mortality of newly hatched larvae of H. armigera (Yanggu and Xinxiang) with
early resistance to Bt declined significantly (about 16%~29%) compared with those of
susceptible strain. It’s suggested that populations of H. armigera from Yanggu and
Xinxiang were resistant to biopesticide Bt and transgenic cotton expressing Bt toxin.

The resistant management strategy of biopesticide Bt is discussed.

Key words Helicoverpa armigera, biopesticide Bt, resistance transgenic cotton



