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PXHE

AR X 3% crylAb X FEARS (KMDI fo KMD2) A48, 4 T iz E s
REAMEE AN F R A GRS RAXRHBERGBH. ER0T:
1 #enylAb EER A EBAE AR R AURERRHBHYH

B CAZ ARBE DS HE A KMD fo KMD2 TRERIE, 3t 5 F2k sl (ot k.
BB FMEEE. SARPEARY) HERUSRANESAK 1| HALYTEE2
F; XAFRE KMD1 #o KMD2 LM fo B0 [ A atnt 5 RGHBRMAL HA
LR EEZEZR. £ KMD1 fo KMD2 EBAHE CAZARBEUREMN oM E[H
E, RANBEH (REOAMYIKS-L45). Btk (LRERES) EPH (8
SUAELE. TRLEBPLANNS) SERERAFA 1| HAREELR, B¢
AFAMEURAMNoEEENMRE KMD LRAEANS B BaBAxAR, Hb
BURA KMD2 t4 it 30 5.
2 % crylAb R FH s AEA 2 AR RN R R BB TH

BRAREFHYE R EZ2 | HERA KMDI fo KMD2 )& 5.8 5% LDso 5 & H1A A
RER. REBPRPBEIREHASA 1| LHBEEELE, B ARLEEAR
FIARE % LESARE R RUREA RSB AR BRE S S0
3% eyl Ab X ER B ERRE Y CALRRB RS KA WY BH

BECALERELE R Z2 A B A KMD] 41 KMD2 &, L4 LDs 4 5

BEFANLIHTEEZR, OF CALHRANN R ZHERL KMD] B, Thmsd .
B LDy ME5BRFEK I HWEEEZR, BERRKMD2 B, DHFHEH LD EU hE
REXNKBERK, SFARMEELANEZLA, BEKMD1 1 KMD2 EAFIRAE -

SKEEECASHRBEREZN LBEREB IR EA 11 LHBERK,, EEH.
BRER SHBBULBERESREREAA 11 LOHEEERLER, £ KMD] f
KMD2 LEUR By D W5 a% & Rk A BRBE . A REH K S-H B B fu LB BB B B B 5
N ENHLRELR.
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Abstract

Effects of transgenic cry1Ab gene rice, KMD1 and KMD2 on susceptibility and activity of
metabolig enzymes in brown planthopper, Nilaparvata lugens and white-backed planthopper,
Sogatella furcifera were studied through comparison with those on non-transgenic parental rice
variety, Xiushuill in the paper.

L. Effects of transgenic crylAb gene rice on insecticide susceptibility and activity of
metabolic enzymes in different populations of N. lugens fed on Bt rice,

For all five insecticides tested, there were no significant differences in LDsy values and
their generational variation among N. lugens fed on KMDI, KMbZ, and Xiushui 11
continuously in the laboratory. The same results were found in the populations of N. lugens
collected from rice paddy fields planted with KMD1, KMD2 and Xiushuill in Hangzhou and
Fuyang. For tested activities of detoxification enzymes (esterase and glutathione S-transferase),
target enzyme (acetylcholinesterase), and protective enzymes (SOD, CAT and POD), there were
no significant differences among different populations of N. lugens either fed on KMD1, KMD2,
and Xiushuill for generations in the laboratory or collected from the rice fields. The content of
Bt protein, CrylAb was relatively stable in different populations of N. lugens fed on Bt rice,
though it was higher in N. Jugens fed on KMD2.

2. Effects of transgenic crylAb gene rice on fipronil-resistance and activity of metabolic
enzymes in fipronil-resistant strain of N. lugens fed on Bt rice continually in the
laboratory. |

There were no significant differences in LDso values of fipronil and their generational
variation in fipronil-resistant strain of N. Jugens fed on KMD1, KMD2, and Xiushui 11
continuously in the laboratory. There were no significant differences in activities of six
metabolic enzymes in fipronil-resistant strain of N. lugens fed on KMD1, KMD2, and Xiushui
11 continuously in the laboratory. The generational variation in fipronil-susceptibility and
activity of metabolic enzymes of fipronil-resistant strain of N, lugens were similar with those of

fipronil-susceptible strain after feeding on KMD1, KMD2, and Xiushui 11 continuously in the
Vil



laboratory, respectively.
3. Effects of transgenic crylAb gene rice on malathion-resistance and activity of metabolic
enzymes in malathion-resistant and —susceptible strains of S. furcifera fed on Bt rice
continuously in the laboratory. |

There were no significant differences in LDsg values of malathion and their generational
variation in malathion-susceptible strain of S. furcifera fed on KMD1, KMD?2, and Xiushui 11
continuously in the laboratory. LDsq values of malathion in malathion-resistant s;train of N.
lugens fed on KMD?2 continuously in the laboratory were significant lower than those fed on
Xiushuill, while the differences in LDs; values to malathion and their generational variation in
malathion-resistant strain of S. furcifera fed on KMDI and Xiushui 11 were not significant.
There were no significant differences in enzyme activity of three metabolic enzymes of
malathion-resistant and —susceptible strains of S, furcifera fed on KMD1, KMD2, aﬂd Xiushui
11 continuously in the laboratory, except that the activity of acetylcholinesterase of the
malathion-suseptable strain fed on KMD1 and KMD2 for five generations were significant

lower than those of S. furcifera fed on Xiushuill.

Key Words: Transgenic rice; cryl Ab gene; Nilaparvata lugens; Sogatella furcifera; insecticide

susceptibility; metabolic enzymes
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W OE

AEREREZHRRUEN L —, RERKE—FWAUHER, HEADHTHE
KOppERORD, AR THEEFERBDR LA S b AR BE A, EAR
EaF, SREFRARLR I Chilo suppressalis. =LY Scirpophaga incertulas Fo75
A8 *1 4% Cnaphalocrocis medinalis % £ E % i E ZMARH &7, REXREGEHE K
N UARHFEESRA. BNAF LR EANF AT ERKELER oA, BRLERS
R-AUAEENARIR, CAGERER L. REAERELRAUNETHEE. |
AHARBARNER, BARREARENEYLEAS, HHTRAEPFRT 44
BOEH. B 20 L 0FRUR, BNMCETLESNAGRARE S WS L EHB
(Shu %, 2000; Jiang %,2004 ), o [ 6y 4 2 HACK B 20 #\ B KB ATHE B K. 2009
&, WA B REAR “%K 15" f Bt 63" KBAFRALAES, MR TH
ARABEH LGS K.

BH, 3% Br RERA IR ERFANT AT R EE N RGN ERE Pty
FER RUESRETHAFNE. FHARRAGTRENE KT8 LIRS AR KA
MR, RAEERY. SENERFEMEAT AL, M Bt AL G4 A
R (0’Callaghan %,2005). #% & & Nilaparvata lugens %2 &% % & Sogatella furcifera 2
REMENEZESR, kb, FERTEENR. FHHE, XTHERBLARRE,
FPERMAREL, ERBASEAREEMK (284, 2003). B4 Schonenly % (2003)
B B AAMABETEEEZR AN, BIAREERAAG TRALOPMEAL CANAR
BHEER, B2 B RENENBENAABO Y MEN LR, B Bt AR RS LAY
i %A R AT .

ARXBRE crylAb REH 2 B/ AB CAMEL CASH B R LR MEFH Y
PR TRALH TN, EENHBARNEEGR CANSELRRE, b BiAREN4
LW P B BENVAGSLERBE AR, FRILERFVERERL L
AR,
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HILAFRLFLAK F-F ¢ b XRH kAR EE 20

F—E # BrEAEGE AN LA TS

ABEREEZNRRENZ — SHREL-FWAOUABHER. K Sesamia
inferens. —4¢8& Chilo suppressalis #8 =4\ ¥ Scirpophaga incertulas R KW T E L di, %
KN ERKTEABEFEH 5%~10% (Pathak and Khan, 1994), E 8 4 * - x4
R ERRKELFREN, BERUERGR MG AEENERFR, BREER
BEF. RAREPELRARKUIRETHEE. RERERH, RHELHNEE
Bl AORANERT k. ERREEANTR T EREELAA A RRPHANA
RARFE. MERAARRANLR, HARRERRENEYREL S, A TRk
MR T —A2HNER. BWEHLAPEARE AR R ED U B R EHE
MAE. FEE2HE (Bacillus thuringiensis, Bt) 2 R EAR — BB REE R F AFERE
ERAOEEED. AKX Bt ABAE ROAMKTZE, ZHREGHN M TR
Waley, RAMRFNMANE. ERA B ARARS A, EUHHALEHENLES
R o ¥ 3.

1.1 Bt KA 8951 KA,

= AAFE (Bacillus thuringiensis, Bt) X BB A FZ B ¥ ¥ R LR A &) 04
REEZ—, Bt WRRFEURRTASE, AEEFHVRIEY AR EKREY
PRTVRAYRNEREZEEE., AECH S0 7 Bt EEXEHTEFAF Lk
(Crickmore et al., 2010, http://www.lifesci.sussex.ac.uk/home/Neil_Crickmore/Bt), £ # —# 4+
INEENFTRTUEE Y P RAHREBEEY, ANELEEENRBR N, b,
Y BARNABEARSHEER oyl AXE, v cryl AN Fujimoto %, 1993; Witnn %, 1996;
Ghareyazie %, 1997; Wu %, 1997; Cheng %, 1998; Datta %, 1998; 4% % %4, 1998; Alam £,
1999; Ye %,2001;Wu %, 2002 ). cryl Ac( Nayak %, 1997; Khanna %, 2002; Loc %, 2002; ¥
T&%,2002) UK crylAb/Ac @& % (Tu%, 2000; Ramesh %, 2004), &5 B A
St Br ZE B HE (Magbool %, 1998; Breitler %, 2000, 2001; Gahakwa %, 2000; Chen 4,
2005). B B REABASBRAN NE, ZHERBRSHEBEHE RER,
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WIAEFLERBX E—% % B EEH B KRS T AR FH

R Bt KBRER —ABRMFHENANTEL B AE. FARN Bt ABEZEZ R &
P £, RE BLARERAFFH R EERY (High %,2004), it t, BaFxH
MAEN B ARF AU LRAKETAE B RAFAHMALR, Eik, XYy Bt
ABRTUARRER & AR NTRELEAFS. B AERAR LA RAK
T AT U REHABSRE REHLE. 2009 £4 cryl Ab/Ac £ EH b &
Bk 1 SR Bl 63 RBEMAEAFT HANELTS.

2Bt A BEXZ2HTFNHEHE

Bt KBERD LERANKAN YW, REABTROFN, REFEBEHARY
FEARBTRNGF RPN, THEERGTR. B8, ERLEXAENH LS
BHANEIESRINE: —REATRLZAMAR, BHEAFREHNER S RN EER
BENARRY, —REEZLUNR, TEXLLRMANEARANS R EENE
2.

121 A REE

BtABBENEFEAZERSREE S, RAFSERE, ERPLERAHEA
—B, FREREH BUAEE AT, £2% Bt ES &M (Waand Guo, 2005). B A,
B ZAFSNERAUAN TR EEARMN, —R “BRAEEER", & “REAHAR".
BB BERE EBREFEBHNENBEERRAENRGEARR, A&
e Bt EEOHEMMA) AREHA B R uMH, ELURHBEHD BRMM
BAE, REEFANERBABANEN B AR SR, MAEM B ik XEHEY
BW. EXE. RANI o ASEXABEFGRENETHAE, #RETEER
% (Cohen %, 2000). NEHAMRELH TARLHANREHELRLEH Bt AR BH,
BRAABRKT EaHAEARNS £ R AT, TELATERS 08 Bk &
REENMAMR S, HRAHM Bt FEFENRENY, MABEL - ER=LET
%, cylAaF erylAc 5§ en2A R orylC RAKBA S, B oplAa b erylAc FRAAE
—#&, crylAb § crylAc 4 X RRIFHAE, 18 crylAb 5 cryIC & cr2A TR HKE

( Cohen %, 2000).
2



HIARFHLFERX F—% B EAREABH LM FH

122 ERGERRENS HUHN PR

Bt kKBREAENMNERAYENRET 4T, FRONABEELRER, BATEH
MEBFELRACAYTLERER. TENTINEREREIN. S, 4A. £
EREE. XFREF (2002) HRLI Bt AR Ao dE Bt AR HIE 5 A% Wivsk ey Moo
RAFEHER. Bemal & (2002) H¥ £ RAFH % LAERA CaMA3SS 4 Actin
NEHTH Bt ABEHRGERFEYTANAF RS, ELFRAPHEB A
Ef. AABFERKE, RS (2003) Fdaf TT9-3 o TT9-4 HHF X KA, Bt ARH#
FRIRHFFRGAHEREERIEEaris, CAREN LA, AR, AxXEd
H—RHBBHER. Schoenly F (2003) BHRA Bt HELLEH Bt ABHERL, 41
KA, HERFERURANEYHHERRASACFATHNEH, MNERE (2004) &
Hrt Bt AU ERBALEABEY KA NBENYHATT Y, £ Bt ARH
WA AR SR, SHRARDARELRBELT, DREAMREH A
R g, SHEREK. HOBERESH ESUBATSABEARML, A8
LERAYVIEHZRENER, BRES (2006) FELH, Bt AR LG A RAHEE
AERRARA—B, EYRHABESTRERS, TRREDI RS HEAREE
EZRI ANBUERYEERTHHEIN. HRKS (2008) Bidr Br BEEAR
IREEHMRARSXBBEDSNARERN, FAUARNARE RS ERROAE
Bt BEFHMEARENLZR, CHELANSGALZR. %L, Bt ABRAEBFHEAY
TRANGDHUBREHERNEKE SR EMERIE, BANAEEXA, BRELY
XV B 3 AT R

123 XHEH

Bt ARHH B RETRABUMBMHAKX. SFHBERBARBLATH, XHE
BIRRTENTRUHEE: |, BABGEEAFELHLR, FLAARAHLE,
M REFRGNARER; 2, BB EERBAFAEMAEE, AU U 42X ER.
#EFAL. EUNRELE, AAYRORSHE, ERESAHSFAE. ARE (2006)
AELAERGHENERLT, INERRREEE (BiCpr1) B XEAG M4 EE
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HILKFH L F LR X E—% % B RAR AR L% IH

AERMOEEEESHFE L BK (0275-0.832%). BEMEAAEHNHR ol &0,
AR & Z E] 09 R E R SRR, — MR 0.01~1%2 [#] (Messeguer %, 2001; Rong
%, 2004, 2005, 2006, 2007). BH—ZHREHE, LA UBKHEIN S HRAEE
BREAELERRTRA. Lin% (2008) £ 1H—f 5k SNEAREL RN A YR EHA,
AR AEEEAEFREREARENBERE R AR RNA FRENE, FHAE
ABREZREX UG, b FHEEEARRSEE WX A RNA FHRIVH L REFEH,
EhgERAR-EX 4, AAXERETUAABRAN TRBMHH R, X—HAH
RNFFRATAA BRI ARG E LT 0 E R R R R,

1.2.4 4 3 H 697U

SMEFE TR (gene silencing) K H %7 (gene inactivarion) HR LK EA W4 E
AREFRALMEENYH, ERLAEBNSREERTLZE THH. H5k, AX
MRE, # B REARPAREEARGAR. RA%E (2001) KIA# crylAb L 8215
REABRFRAETHFATIR, BB REERETNE NS ubiquitin B 5 FF B
BANEABERAS, PRUDIIEL ubiquitin BHFRELATFREL, NHEK
crylAb ZETER. SREENTR G HAREZRENFFRURR. BAHE K.
-ﬁ)\’“xzﬁﬁ%%"iﬁﬁ&ﬁ&;%ﬁlﬁ%ﬁ*ﬁ%*ﬁﬁ]ﬁ%@%@%ﬁ?& T 7£ DNA #-46 K
T, AELFAFOEREATATATHLE (2L, 1998), ftixd, THIHE
HEH N ERME, HE@EWER4 4K (matrix atachment region MAR ) #4&, LK
REGHRIGENE ST RE BT S0 5 RAHOUE S F 2 E TR,

125 R BELEHYH

HEAABNZARIREENERRDEZRERY, HNERE, FELFH=A
FEHATEN. W& oyl Ab BEH Bt AR AR ESAE IR 00d, PEALHE TSR
R, BHEALRERELR, RASATEREREL 6dg i, FRMNRSEEFARA
W ¥ (Wang %,2002). XFF%E (2007) LL# crylAc/sck R4 £ B b 5% MSA4 %
FNARHAT 30d RFHE, FREFKEANESIMEANH HBEREERTFAEL,
fio B BEEEMBAK. 20 FOUASKERARELBHESABAHTEEE
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F. XMEXKEHKERIT ELISA BT, ERARME B R &R, XWEEERXTH
Bt X ZEO XA BRI LY.



L AFH ¥ X Fo¥ BASAHNARAR

FoE BARLGHNFRER

BYEARBFRE, AN, BEAKALERENE VAT EAE A Niaparvara
~ lugens. 1% C& Sogatella furcifera fok & Laodelphax striatellus. & CEAB k. % H 5
TEENR. FRAE, XTHBRBFLARRE, FERMARAK, ERBAFEA
- EERBM (BEF,2003). KHOR, KF¥FR-ERLEHB CANEERR, EHTR
RAANKBTAEER, RREAMSREF AN AHTRAREOALY (EEL,
© 2009a; b).

2.1 ARG HEHR AR

2L BRAANARE B GRS

ENALE A, WANK DDT, RREAFHAB CANERA, HTEHMH
BEESERBASEMEE, AR AR GARE RS, TEATERE. BT AN
BOEATHRBAFAANR, BA, ANAXFEAL—FRANEAATL R, HHE
RES (1982) B4 BMEB CRARAGRYE, KEAKRBEHRRAL 1156, B¢
AAMER B HEH TR LT TR 70 4R, ERALM-EARE. 2E,
HTAREAVER EAEKEA (DDT v BHC T 1983 £ ) , & A LHHRSF

S F.
12/ CARANBHEEPRERR 2 A Y

ﬁﬂi%mm&#mé,ﬁm#wa%¢&%%%&ma&&&&%%%%%ﬁ%i
ERM, BAEARAE, AHARLEARR. BHTRAASABERS, BHZH
WERMEAZREA TRREEAGRACTE, BEAHTR SR GREANE 25,
FERES(1982) €4 F 1977 A H I EAE CALT THMEA, KAB A BPMC
FET I Bk, MEHEARIECANEAGHZ & TRARRENFN, LHin
EKREBERAAENHRSHE (BLF%,1992; RXE%,199; x| ¥, 1995 TH¥
%,199; HEX,2002). BEAMNAH B AL FHRELR A GHELIE-THE 70

6



HILRFHLF ML X Fo& BYAHARGTRAR

SR REH A1 (Hirai, 1994). BB CARANAPEETREXNRLRLRE
& EEWAL-EEHEFEAKT.

213 | AT MR h H B A il

BTRREAEXAAAERENA, HAERSHBCABEER, FUAH LR
CAREXGR AR EFEA (KBE, 1982, BEXE, 1995) . £LHE (1992) £4
44 (1998-1991) BML AR - FXRERAPRATI, REHRPRALBHRY
B, RRGE (1996) HME AN S XBME . RAH%. FALBE 1989-1993 £
FlE s Eh, EREFERFAZRED, FHAREEIHE 19N FHRELEH %K.
TRKF (1996) BRTHCAAMARLGE. RAFBE 19871995 £ M HMEL, &
AXRRA B AR AT—ERE, B 1998 #1991 £2514 2] 135 70 7.6 (54, bk
BAE 4 BUT; BARAEDARNS AT, 1991 FRHT 253 &, RA50H
ERE10FEE. EARCANMRAERAAEATRE, RA2 AN -_AER
HEENIMRZAPERATS, REGHABRECRARERAKT.

214 T A& E ik

FMEEER - XFER AN AT REARGSEAR AT RS L LU EAR
ERRAERERSBRARAABHREHMY (XFKRE, 2007) , E—RFEHER
FMAZZGEE A, TRSACEAAN -—RBAGRB A, RARUEL, WER
ERANLERLGR, METERARRAEABHG LA EHERAK, BH, A&
FRXMERERAGR. FHEST 20012002 £HE, . K. %34 6 AFRAM
BRANMEERNERERUANT 23 6, KYRWEABHREK. £ 2003, 2004 4
HARFHINIEE —MERBWELA, EatFEEEORAUAT R LA, Ritkfr
BABIE 266 M 305, RERKADRTAGEER, EhbHXLF 45N, MR
RMRE. EEPELe XUBUR, CANGRELERT. EARLEANERSR,
IRRMEVELSHAR. =, Fhd, —h. LRTHRR B SHGLE, F
REATERABE S,



WL K ¥ A+ F L X ¥ BAHBHOALAR

2.1.5 &% C At B A

# % (Imidacloprid) 1991 £F#RAEHBRET P ERFE (UHFHEH L.
AMERE) XA, RHEEREQNAMEARKRGAALRFL, T 1991 £F%
BHTY., CEATRARERERBE A ERE ZRERTA (nACRR) £, ZR—
MEEAREAEANELEAHT - XX A, B TAAGR A S XX FEHERER
W, BRI B P L A R XA RS R, MEEEA,
AT A BRANE. EEFREXREARANT -—RER. KEOARER A, &
RE (2009) 3t/ W 12ME CAMBATHA, k%ﬁ%&%%hﬁﬂﬁ%tﬁ%ﬁ%
EE®% (2008) ARKH2005 £ 4. . bt. #. M. H64 (K) 16 MAHARR
%m%mﬁﬁ¢@m¥£ﬁﬁm¥ﬁ%(w¢uﬁ)-mm#%ﬂwﬁmtmﬁ#Wﬁ
A 627 124, % o, 6. %M. . M7€(z)nAﬁ#mh&ﬁwmnﬂi

216 B AXMARFEHTE

A (fipronil), BRHAHM (Regent), REEF AL HLRMLATF 1987 %
R, 1993 FRBHBMEFHRE UL XFHR A, HEANERERA#HE
PRARE LN -8 X TH (GABA) XULABEAZ ARG AT TRE, AATHP
RAZAANERIRMSRREAT. B TRAEBREANELES, 53REERX. 4
MEE. EAFREX. PMATEXREIALAEHRESY, ATFHAENZEREA
FruumEs, Rk . SR FREK. AoFET0 L0 £RFHFNKE
ReG Y, TERATHRARPERER., EARBL, AABTHASHER, A -1
B, S, BT, AR A, LA, KA. BER. BE. BAKT. B
D%, b RERMARNEREKMARARNANENRAER (REHE, 199;
RXEE,2002). RRE (2009) X/ F 12 MG CAMBRTEM, SRLH, K 2006
FET. IRF4NMECEARBR 2007 EEMB CARBA R LB TREN R, £
PR B P S AT '

ABRRA-ERENAYEN. URAXKLEF ALY S, oF. BEIF (i
%,2004), MHELEE, MHHAEHRUNEXES, AAAEPREEXES, #H



HILAFFLF AR X % BAHAUNTRAR

EXRRPRMZE ZENARERNAERER. REBEARGARER, ERMER
FRRABENAR. BENKERLEAR: —RRIAR. BRrRERTORA L4
BOF&s, FEXERMERTEMAT TSR R RS $F 058504 & #0f
. AAFREBRALS VA EHE D2 R BRI GREGHF; —RRIAA.
BRREMTERAPEHE DT R0, BRHCHAGA TRUT TSR LB R RS
ROFLAEFHRES: ZRE2009F7A 188, RIAA. $2LEHTFLRA
S EREHABLEE PG TR TSR R ORE A,

22 A CARGENERE

HHAERF R LB RO LN, REE R REAZON KRS A DA
EBHMORBEN (REK, 2000) . ABHES AL FERERME. REDLER
WP B A A A, R T AR BT AL A T i R
B A Gl (R, 1982 BRY,1995) , HEAERMHESREENERBHNSD
T RAR DA I BRI 51 AR BEAR S (B 9R %, 1993)

221 Rt

EARZEAT, RAUGFERAAR SR EARMENNRE, LPREHLA
e (W) . S ELE (MFO) RAKYKESSE (GSTs) 5ANEE mAH
RHFETRX, ELRFANRMARBERYE (WAHBLHAEH), EXREAT
KHBERRRT RS 4. XECANAENERTERNA, & CAKAE 2H 8
MEERTERLKRRE (BB) ERATEAN (Gu%,1993) . Miyata % (1983) #i¥
% CAMKA MFO fo GSTs it 8efk, —BAEHRAUNMFTRZEEEA, 2 Vontas
F (2001) AL TECEAMAABRARE BN HMNE, LT MFO # GSTs #F %
SRERM. Liu¥ (2003) RESHRAMBZEH AT RN N EEZREH,

222 BABAL R B
BEERUERE TR EZR REAGARFLAR AR, ATER 25 BAFMLA

9



HICXFH L FURX % BAHAHAALAR

HEM B, BARCHRE TRRE SRR EHF ARG - N EENS, CESH
REXNF MR EHGHEHAR P BEEL (Zhuand Clark, 1997) . Chung and Sun (1983 )
REBOMB A EKEAR T B CANRMENE, AR S A AL TRE KR aH 07
BEREZBERESH (ACKE) WERERKAX, ZARRKE. & A tahiin
KRHENERGTERENEX. EAREB AU R RN BA TR T ER BT L
BLEA X 4RE YISIS REFTE (Liu %, 2005) , 18 YISIS EHRF WL ERHME 2
BUEHIGT AL FRBERTE, BMETTRAKIERE R A GBE AEM,
AR RANETERE—F AR (Tomizawa and Casida, 2003; & %%, 2006) .

23 BR LA GRRFNAARA R LR

B0 4P, M, REKHE EH LA A XL BN, EHEH 20 45,
itk EATARE, £IHE (1992) F 1990 FHABHILEY CAN D HABENY
¥ £57 58K Nagata (1967) MEWKEFE 110.56 1. HBEBE (2000) 2 H L.
. 2. PEEY 4 MR CEAMBNDERSORRERAY 16213724, £TH
(2005) BRE BaH CARBEALUHERARLTERAT. HABS (2003) £HH
HRAXDHRH AR S ARERE NG AHA.
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HLAFBLFAX FZH # ol Ab X H b R CEMR RGN  o m

FZE B oyl Ab X EHEREBARCANR A GRYE A

R RPN

ABE & (=4I Chilo suppressalis. =1L¥E Scirpophaga incertulas) Fof5 4% vt
Craphalocrocis medinalis ¥ 3 KEMENEEED, ¥RARK, PERMAHELF (B
AE%,2003; BEFE,2003) . NARBHARERAE, ROUEERAGAE, &
20 42 90 FAUKR, EAMISTFRHBIET LR D HE R RT3 B X EHAR (Bt
AR) B % (sHER%E, 1998; High %,2004) . Bt ABAABEEEXTH, HLLHE
a7 H, BREARER RS, RFEETRRRENAALT AR FIA.

WER, ROV Bt AR FRGEFRAPRARE S RUEYNETRELFE (X
Bk %, 2002, 2003, 2004; Fk % %, 2003, 2004; Chen F,2006; B4 %,2006) , & AEHAF
E & —— & Y& Nilaparvata lugens T E AR % cryl Ab X E AT ER (KMD) 5, #
ER g E R ELR R EE GRS, BEBEKMD B ERR, LHHEA
FEALREHENE. RE CrylAb FAMARXE B EAKZES (Rao £,
1998) , 8%, BEARNREOTHRIRKARBATR A b B SN KL T 55t
FEABRMATN, KEREEH CAL KMD EHREAHRNGE ARBEFTE K E FH2
MEFLAMERF A NEESE. ARKRAEXRHBEEUK CrylAb BHSEH E
R, BEVNH B ABRHERGFRCANZTEFRE, b B ARHAALT AR TN
B BEN CAZSREREETDEA.

3.1 MEEF#

.11 R R

3L BEAR: REH 1S (KMD1) fxER 25 (KMD2) BHfIA¥fuing
REREX%EG4EE, ARAENTERESN RoREERAR, ¥ cylAb £HK
ubiquitin B F. MBRAHEEFAEREMHFAK 11,

BLI2 B BCAZAMET 20074 9 AREHIRN, EENTERRY

11



WLAEFL AKX BZE # oyl Ab BB A CRNE b A HBA SR 4

WA T —EA TN ¥ 4R, KB at, &8 30 x5 9518 2 KMD1. KMD2
foZA 1l EERASR, £kt h: BE281C. BHF 70+5%. XA 14L: 10D.
EARL 3057 ORE, DHBAN-—RHAK 12 dsKkBRBR A TFEANE
Rk €T |

BCAHEAHT 2009 £ 10 A2HREATHIAMNAEMERAKREZLEN
KMD1. KMD2 fo &K 11 B H, 2HBAM—KH AL 1-2d 5k AR B R AT 4970
REFIGRY, LRHBENEHAABE AR, ARREAKT-0CKEF, a8
&0 CrylAb B S EME. h

313 BRAF: RTAHMAARERESA: 8%k (TRFLAERAR
AN 98%F B (MMEKERUARAE) . 97%H KB IR AR LI HERAT).95%
AR HIARUTHRAR) M 95%MEE & FIRRELIARAT).

12 £ E

KA FAO #HENHERRERTENE NN, HEHAARESH R TR, Hgt
RS NRTURE, AL 12d 98 CAMK 22 CO, KB 10s 5, AMEAR
ROFEHFRLER DAL RAERER AT NMERL, AREH 025
uLik, UABAXE. EMGFRELAE 10 %, B4 3 K. RaLHEE, #4E£4
TNl AR E S HE T, EBK 28+1°C. HEEK 80%. XA 16h:8h (L:D) £4TH
. AShERERTE,

LIBAENE

331 BREE: RELKAEBCABRET 1.5 ml BOEE, MNKASH 100 ]
. 0.067 mol/L BB & & (pH7.2), K ERE KL, 10,000 g4THN 10 min, K EHH A
HER.

3.1.3.2 BEBE & /1 % : 5B Hama %(1983), B S uL B FEH WA Z 120 pL 0.067 mol/L .
PBS % # (pH7.2) ¥, B WA 40 pL 300 pmol/L a-NA, F 37C FHER K 10 min. K5,
N 40 uL BEF (1%BE % B #50 5% SDS #5 2:5 BAM) L RE, UARLE M
EHKH 600 nm FHRAM. bl a-F I 1E4RE 4.

12



WL RFF LR X EZF # oyl Ab BB b B0 CENF A UM MG

JI3IEMUMK S-HBEE ML RAERERANTRARF AR EAENZE
AREK S-HBHEE, AARELLAAGHAS.

3134 LBBRERE NN RABTERAND IRFARFAFHENENZ L8
EREEEN, RERESLARERES. |

335 AN WEEE H R E: RAH ?Eﬁ!‘ci%:ﬁﬁi}mﬁﬁi)ﬁ B A &R
SUPENEEE, RERELLANEHUNHS.

3.1.3.6 FEMMEEE L E: XA ﬁ?gﬁﬂi%lfi%?ﬂfﬁif“#]ﬁhﬁﬂéﬂ & Ak
WEEYE, RERESLANERY S,

3137 AN EBmE LR XA ﬁaﬁﬁii%lﬁ@?%ﬂf&?%iﬁﬁ]ﬁﬂﬂiﬁiﬁ
SWMEN, ARBESLANEHHE. .

3138 AKEARENRE: 58 Bradford (1976) , RAELHEE G-250 s %,
B4R HES (BSA) BEAR B4, |

3.4 BE

FIABEERYRA DPS KAERITAT VER XA YK, 2002) . 4R KE BT
S& N AR A0 LDy R 9S%EER, UH# LDso ¥y 9S%ERRITERTLRE
# (p<0.05). ANMFHRENULERA AR, FAFHRRALEEF £ (one-way
ANOVA) f1 LSD 4 E th & %,

32 R 544
32QJKMD HEAE CARB R A BRBH T W

3.2.1.1 o g vk

B3I Th, BYAZARBERRABRER LA RE, ook st o
K& KMDI A& E, FAK 11 HKZ, KMD2 &M%, BHEHZRETFEE; Bo4k
HHHR, Mok S A KMDI A A 1 HRABA, ERAZ £HBMA
L

3212 BB

13



HIAFTE LK EZE # oyl Ab BEH SR AHE LA R DR H SR AN AW

AE32Th, FRARRZ LK 1 RE® CAXNA 2 BHRAM L KMD2 LHHE
Bef, £ LDsofE39% KMD1 %K 11 L& 2.1 18; 345 KMD2 L& R B B 1L,
RA 1R E36.0%, H¥AETF KMD1 fofAK 1185 b5, 3 MARR R ENERAHHE
BARURE P TARTHE, EHEAZRTEE. ’

3213 F&E £

ME33TMh, RYAELRARRR LELARE, AFEREORRYEHHH
Wik, ERRARSEZUATE CAERLAHERSTRE, |

3214 HRE |

A% 34Tk, HFREH KMDI o KMD2 E45 1 K46 & 2B LDso (A1 M 81, 2
BIRFHA 11 8 88.0%F1 86.1%; £ 9 KELK R, KMDI foF A 11 L6946 ¢ A LDso %
SR MN, HARAR, T KMD2 UARKTHERD; EFRARRE LELEH
FRFERHE CANERRMURENTEEE R, |

32158 &HR

MR35 h, BERA 1 K4 A LDso U KMDI AR %%, HRFA 11 49,
KMD2 #h 5 fk, EZ#HEZRAZREE, Z2HHELYRERE, BEK 11 Lty LD &
RAFLTHZS, KMD] fo KMD2 #9348 £ 15, L+ 9 K5 KMD1 fv KMD2 Lt
LDso 4 A 1 R E5 59.6%70 43.0%, HABMFHA 11 45,

3.2.2KMD x{ H 8] % C BB X b A BRE N B

3221 WM E A& AR

A& 3.6 Th, fiMiE CAEEMEEKMD AL, MEEE, KHEHRY
HEFHAL, £ KMD2 XEHFKMDI, BHERZRALEE. HMNECAEEH
BRI oA LG DU KMD2 BB, %K 11 KX, KMDI &k, BHERZRA
R %,

3222 EFEEH AN

K& 377k, BRECAHFMBEE KMD Extu s GRS ETHA 11, £
KMDI1 f&F KMD2, EMEREZRALEE. ERE CAREAMEAAEE. METE.
ERBYRMENKMD2 &H, FAK 11 KZ, KMDI &1f, EHEHLRAKEE. EM

14



HILAFRLHARX FZE # oyl Ab R EH xR AN R DA R T 0 T

HAHEMHLE KMD EXHEZEHRRMUAHTEA 11, £+ KMD2 &F KMDI,
EHEREZRAXEE.

323KMD E B CAMBR SHEN DY

3.23.1 BBy
BYAZANBETFRAR R R LER I RE, BEEHN KMDI £ KMD2 K B
BB AAFA L LW 19.9%F 752%; HEARSRERBELAE LTRY, L
BEALREEZR (H3.1) '

32328 BH MK S-% B8

HYAZAABETRABE R LAR 1 RE . KMD] EABH K S-#BBERYF
K11 B 96.5%%, EHEMZRTEE, KMD2 EARHRK S-HBBERY A 11t
L2 4%, HEMZREE, £ KMDI AR S-HBHERR KMD2 L RS0 1; 5
BERSRERCALAMY K S-HUBBAE L TR, LR F£R(EH32).

3233 LBt B S B BS

BRAZHMNBETAARRZ AR | KE, KMDI LZBHEMERER Y EA
N&L9%E, BEHERZRFEE, KMD2 L 2B BREEBEE M 4 FA 11 th 1.58 4%,
REREREE, HEARSRER CALREREBSE L TR, ENERLES2
7 (E33)

3234 BEMYB

BAZARBERRARS R LEEASR, BEMIBABERUEA 11 LRE,
KMD1 £kZ, KMD2 L& f, KMDI LEBR& 1 RibFA 11 LB EREKS, HEERS
FRKUNZAXEELR KMD2 LRE3IREFK 1 LERELRA, LEEARYLSE
A1 LEERMK (H34).

3235 TALYH

BEAZANBESRARRE R LMK 1 )5, KMD1 LR EhHBERAEA 11
B 1.08 1%, MEEEZFFEE, KMD2 LR EMMBEL N FAK 11 8 77.6%, HEFE
FEE; FEARI 5. TROBGCATELDHEL S KMDI 8%, FA 1%,
KMD2 % ff, KMD1 #1 KMD2 5 %K 11 ZH£ZRF 8%, KMDI bty KMD2 L B %%

15



WILAFRLFIRX EZF # oyl Ab XEH S RS AN R 2 FH R A B

B REAARIRNBCALANIMAIRELABREEZLEEELER (B 35).

3.23.6 HAMN A

BLAZANBETAAB SR LEEAR 1. 3. 5. TRE, ZELEAmAERAL
TR, EREAXRELR. BEAKE 9RE, KMDI LR EHEHEMAFA 1
LH#63.6%, EERE#F, KMD2 LA AHAERAFA 11 Lty 83.8%, EMERE
RARE (H36) .

3.2.4KMD st H [8] & ¢ 240 21X 4 B8 0 B vl

3241 %

RNECEEEMHEBERAE KMDI EAFEK 11 891.7% HEHNEEER £ 5,
KMD2 L5 %K 11 LA, Ea4% A F A #88%E % E KMD! # KMD L34 4 %A
11851206, HERNEEEMZR (H37).

3242 8B H K S-H B

AMNECAEFEMBARE K S-HHBERE KMD1 EXHA 11 4 1.08 4, KMD2
LAFZK I8 947%, HERHTEERZE. EHECAHAMNBARYE K SEBH
BMAE KMDI EXEK 11 8 973%, KMD2 EAFZA 11 8 1104, HEFHLRE
Z (H38).

3243 LBB AR

HNE A EAH LR EREEE L KMDL EABK 114 72.6%, HERER
B%, KMD2 EAFA 1T 1104, HEFRLEENZR. EH@CAHAMHLBRE
BEEBENE KMDI LA 116 1174, HEMERSLER, KMD2 LASA 11
#1371, HEEZREE (H39)

3244 BANA S L5 _

AME CAH F M RE AR LEESE KMDI foKMD2 E4 21 4 K 114 1.06
fol.02 %, MERHLEERZR. ERGCAHMZB ALK LEERAE KMDI
foKMD2 ERRIAFA 11 8 1.04 0 1.02 1%, MEHHZREE (E3.10).

3245 TEMNYEE

A& CABERBFIANNBEERE KMD] v KMD2 EABI A EAK 11 # 95.3%

16



WILAFRLFMARX FZHE # oyl Ab X EHLEBAE CAN R R A KM R sEN T

f0821% MEHZREE. EMECAHAMSIALMBENRE KMD1 £ FA 11
H854% HEFMERFMER, KMD2 LA FA 1165 L1114, HEHZREE, KMDI
foKMD2 X EAAERERZF (H3.11).

3246 RN A

FHACAHEARHIALABEEHAE KMDI o KMD2 EAFI A FA 114 1.48 fu
LIS . HERAERER 2R, EMECAEAMHIALEBHERE KMD] o KMD2
IRRAFER 147001364, HEAKZFEE (H3.12). |

325 BMAEKMD & CAKA BLEAS M T4k

3251 EARKCAME

WLAZAMBAEKMD2 LAK I RE, hAMNBIEASER KMDI 4 174, #
BERIRE, B EAKANBIEAES | KWEEAMN (B 3.13), B ALK Bt
EHSRETRAARBANIRERANEELE LR, KB CAKNN Bt FoaEHs

32.5.2 WA CAMH

PNE CAEHEMBANY B EAEEKMD2 LHEBEE, 4% KMDI Lty 2.0
& BAXZRALZEE (H3.14). EHACAHAMBANY Bt FE 850 KMD2
THAEEE, EE5KMDIWERTEE. AME AHARBERRLS B ERARL
BREAAN Bt EABEHLEMEANHNALRE, E5EARBNHEY, 2H8T
AN Bt EOEEATHAREHTHRA.

3.3 %

REHEAREANERGANRE S RY AR ER - EREASNFRLENE S,
£ Bt KBAFRGFFAARN AR RAXRMEAEN TR TEAR R AT D4
AxeWit T FRERE A%, REFREA, B CAXRREY crylAb EHAH
KMD L8455 9 RNE A, EREKMD BEREHE FME, x5S HEELY
RARR, AEFERE ChdRh). KL X (Raf) AFARX (M4E%) %
AN (BRABIOHHR) FHURBAT. WRENRHBOREH (BBERARY K
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WILA¥BLFRRX FZE # o) Ab R EF SR A AN R DR E B R RSN 6

S-#HE). B (LBERER) ks (BALELE. SEALERPLEL
WE)ENEMH SR ERERAREA | LHERZER. UL R EREL4(2006)
& Bt 4 545 4F Aphis gossypii #7H B B fo E A HRM KBS fo L BB R BB £ % A
REFYHWN LR T 5 Ding 52001 M 4 Br & E RN Z 4y 5t B & 8 Hyphantria
cunea R B . HERE (2006) HiE# Bt X Efd B+Cpll R £ EHR B/
¥ Micromelalopha troglodyta R ¥ B fo K % (2008) 3% cryl Ableryl Ac 2 AR A A2 4%
" ¥ Cnaphalocrocis medinalis R ¥ BERMELELEYMNERT K, RTRHEHER
BtZUXNSYBERGE AN FRTIRRPBERTHAX.

Bt AR xt & CALAURMGFH, —FETE T Bt ARSI FEREHHENIENT
GRAEAERAE, REACARARBBEBORPBLEERLL, ATi¥wH ARS
FOGRYE; F-TEThETEALZEN Bl ABAFER AT REAAR S THE
AMEmERES 4, HARMRSHIRPBEELTL, ATERGNGBRNLER
R AREFENHAREREFKMD HB CANA KA S ECHALREY W, EUEA
M AR AR ARG RBRE LR X R MBEY, B THCATRAMHEE KMD
LEAH B EERAARE, FHESRRERE, EATUHBRIERANBLEA B
TAAHGRENRBARBBRESORPBEEL S L PHN T4,



HLAFRLFARX BZE # oyl Ab R EH SR CENR P o s E B

& 3.1 BCALZA Bt (KMDI #o KMD2) fdk Bt A8 (FA 11) LHERAR
R ot s R B R A
Table 3.1 Generational variation of susceptibility to imidacloprid of N. lugens fed on Bt rice
(KMD1 and KMD?2) and non-B rice (Xiushui 11) continuously in the laboratory
BRERE  ABER  #HF #ER LDsm LDn9S%ERR
Generations  Rice variety Slope SE  pg/Q LDsy95%FL ng/Q Ratio

& KMDI1 271 053 1840 11.50~24.20 0.74
1 &

1st generation

KMD2 257 050 2940 21.80~38.50 1.18
Xiushui 11 3.01 047 2490 19.20~30.60 1.00
KMDI 267 051 2070 13.80~26.90 0.87

34K
KMD2 271 052 28.60 21.40~37.00 1.20
3rd generation
Xiushui 11 248 043 23.90 17.50~30.40 1.00
{‘c KMDI1 273 052 1470 11.10~19.00 0.51
5 &

KMD2 396 091 2570 20.80~33.80 0.89
5th generation
Xiushui 11~ 3.69  0.68 28.80 22.70~35.60 1.00

& KMDI1 301 072 2100 15.50~27.20 0.94
7 4

7th generation

KMD2 258 050  26.90 19.60~34.90 1.20
Xushui 11 278 046 2240 16.40~28.00 1.00

. KMD1 291 054 21.60 15.00~27.60 0.87
9 1K

9th generation

KMD2 250 043 2380 17.40~30.10 0.96
Xiushui 11 274 045 24.80 18.80~30.90 1.00




HILKFRLFUABX FZE # oyl Ab ZEHH EREME AN R AN BREE R MBER TS

%32 ®CALEA Bt AR (KMD1 /o KMD2) fodk Bt AR (FA11) LEGRAE
AR FURENEREL
Table 3.2 Generational variation of susceptibility to fipronil of N. lugens fed on Bt rice (KMD1
and KMD2) and non-Bt rice (Xiushui 11) continuously in the laboratory
REAH ABERZ #%F HER LD LDs9%ERFRK i
Generations ~ Ricevariety Slope SE  ng/Q LDs;95%FL ng/Q Ratio

1‘: KMDI 382 079 120 1.00~1.70 1.00
] 4
KMD2 1.67 043 250 1.60~8.10 2.08
1st generation
Xiushui 11 299 064 1.20 0.90~1.70 1.00
. KMD1 324 063 100 0.80~1.30 0.91
3K
KMD2 242 041 090 0.70~1.10 0.82
3rd generation
Xiushui 11 2.69 057 1.10 0.90~1.70 1.00
{‘q KMDI1 265 055 110 0.80~1.50 1.38
5 4k
KMD2 229 041 100 0.70~1.30 1.25
5th generation
Xiushui 11 296  0.55 0.80 0.60~1.10 1.00
1‘q KMDI1 299 055 0380 0.60~0.90 0.89
7 &
KMD2 269 044 070 0.50~0.80 0.78
7th generation
Xiushui 11 3.04 057 090 0.70~1.10 1.00
a KMDI 246 041 0.0 0.50~0.80 0.75
9 &
KMD2 320 0.58 0.70 0.60~0.90 0.88
9th generation

Xiushui 11 276 052 0.80 0.60~1.00 1.00
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HLAFBLFMRX FEH 4 cryl Ab FE i A xHE R R A BB G5 1 Ty

&33 & CAEEA Bt KM (KMDI 4 KMD2) fodf Bt A% (F4 11) L#SRAR
NFEEFRRMNER LR
Table 3.3 Generational variation of susceptibility to avermectins of N. lugens fed on Bt rice
(KMD1 and KMD?2) and non-Bt rice (Xiushui 11) continuously in the laboratory
BRRRH%  ABEZ  HE FER LDy LDn9%ERFR i -
Generations  Rice variety Slope  SE pg/? LDsp95%FLng/Q Ratio

1& KMD1 2.11 0.55 1.71 5.57~12.97 1.03
14

Ist generation

KMD2 213 053  6.11 4.35~8.86 0.82
Xiushui 11 396 1.12 749 5.97~11.81 1.00

& KMD1 306 072 621 4.73~8.45 1.05
3 4
KMD2 258 054  6.05 4.61~8.06 1.02
31d generation
: Xiushui 11 264  0.56 592 4.51~7.83 1.00
f’c KMDI1 3.01 0.71 6.18 4.69~8.44 1.19
5
KMD2 3.03  0.61 6.99 5.53~9.46 1.35
5th generation
Xiushui 11 277 0.55 5.18 3.88~6.62 1.00
a KMD1 480 1.22 6.32 5.19~8.16 1.15
7 4
KMD2 3.7 0.86 6.11 4.81~7.95 1.11
7th generation
Xiushui 11 273 0.55 5.48 4.16~7.08 1.00
a KMDI1 3.91 0.92 6.25 4.97~8.16 1.18
o4&
KMD2 279  0.66 5.78 4.25~7.85 1.09

9th generation
Xiushui 11 2.54  0.53 5.28 3.89~6.91 1.00
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HILRFAL FARX FZE ¥ oyl Ab REF SRR AE AN R S MG R isES YN

k34 HEAAEZE N Bt A% (KMDI fn KMD2) e Bt AR (F4K11) LEEEALE
ERBHRMGERL L

Table 3.4 Generational variation of susceptibility to chlorpyrifos of N. lugens fed on Bt rice
(KMD1 and KMD2) and non-Bt rice (Xiushui 11) continuously in the laboratory
BRRE  ABER HE FER LDw LDn9S%ERR i
Generations ~ Rice variety Slope SE  ng/Q LDsp95%FL ng/Q Ratio

{’c KMD1 209 044 6440 44.50~85.30 0.88
| &

1st generation

KMD2 246 053  63.00 43.20~82.90 0.86
Xiushui 11 2.04 049 7320 49.50~102.90 1.00
KMD1 269 044 6930 52.50~86.60 0.93

3K
KMD2 294 054  67.00 48.70~84.90 0.89
3rd generation
. Xiwshui 11 237 041 7490 56.10~95.80 1.00
{Jq KMD1 285 045 7720 60.60~95.50 1.03
5 &
KMD2 261 051  81.00 60.40~105.60 1.08
5th generation
Xiushui 11 229 041 7470 55.40~96.20 1.00
& KMD1 236 041 7920 60.00~101.50 0.94
R
KMD2 229 042 63.10 44.40~81.40 0.75
7th generation
Xiushui 11 233 041 8420 64.30~108.80 1.00
" KMD1 243 042 8400 64.80~107.60 1.06
9 &

KMD2 275 052 66.60 47.60~85.30 0.84
9th generation -
Xiushui 11~ 2.17 040 79.30 58.70~103.70 1.00
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HILK#BEF AR X EZ# # oyl Ab RRH bR AN R DM BB A0 M5 505w

%35 ®CAEE A BtAR (KMD1 ## KMD2) fodk Bt AR (FA 11) LELRRE
R R R
Table 3.5 Generational variation of susceptibility of N. Jugens to dichlorovos fed on Bt rice
(KMD1 and KMD2) and non-Bt rice (Xiushui 11) continuously in the laboratory
BRRR#%  AfEEZ AE HFER LDsw LD 5%EER il
Generations  Rice variety Slope SE  ng/Q LDsg95%FL ng/Q Ratio

{’c KMD1 230 033 3270 25.80~43.40 1.13
1A

1st generation

KMD2 227 040 27.00 20.30~36.50 0.93
Xiushui 11 2.81 049 29.00 22.80~38.40 1.00
KMDI 206 030 23.50 17.90~30.50 0.65

3K
KMD2 236 040 2270 16.90~29.70 0.62
3rd generation
Xiushui 11 2.17 042 3640 27.20~55.00 1.00
. KMDI1 221 034 2130 16.30~27.40 0.88
5K '

KMD2 232 035 2110 16.30~26.90 0.91
5th generation
Xiushui 11 2.10 038 18.20 12.70~24.40 1.00

& KMD1 1.87 029 21.10 15.50~27.90 0.77
7 48

7th generation

KMD2 246 042 2670 20.40~35.50 0.98
Xiushui 11  1.72 028 27.30 20.20~37.70 1.00

& KMD1 254 044 1950 14.50~25.30 0.68
9 4

9th generation

KMD2 1.86 033 11.60 7.10~16.00 0.41
Xiushui il 1.99 039 28.60 20.90~42.40 1.00
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HILKFREHIAX E=FE % oyl Ab AR R E CAMR R R ERE R MmN s

%36 & CALHE KA Bt AR (KMDI &1 KMD2) #odf Bt A% (FA 11) £
A& A ET BB (M, 2009)
Table 3.6 Insecticidal susceptibility of N. Jugens fed on Bt rice (KMD1 and KMD2) and non-Bt
rice (Xiushui 11) in the fields (Hangzhou, 2009)

E3 Yl ARREZ  AE FBR LDy LDy 95%ERR Wi
Insecticide Rice variety Slope SE  (ng/Q) LDsy95%FL  Ratio
KMDI1 227 047 16.00 11.70~21.90 1.06
At 1 ok
_ KMD2 267 044 12,30 9.20~15.40  0.81
Imidacloprid
Xiushuill 241 049 15.10 11.10~20.00 1.00
KMD1 213 040 0.80 0.60~1.10 1.33
A
KMD2 274 046 0.60 0.40~0.70 1.00
Fipronil
Xiushuill -2.21 041 0.60 0.40~0. 80 1.00
KMD1I 243 042 8.40 6.50~10.80 1.27
CESF
KMD2 268 051 7.00 5.10~9. 00 1.06
Avermectins
Xiushuill 3.07 048  6.60 5.00~8. 10 1.00
KMD1 271 052 1.80 1.30~2. 30 1.20
HRH )
KMD2 210 041 1.20 0.80~1.60  0.80
Chlorpyrifos
Xiushuill 246 042 1.50 1.10~1. 80 1.00
KMD1 229 059 4.00 2.60~5.30 1.18
MR
KMD2 3.05 066 3.60 2.50~4.50 1.06
Dichlorovos '

Xiushuill 292 066  3.40 2.20~4. 30 1.00
*iE: LDsoERH 9S%EZRH $ﬁﬁ pg/?.
*Note: The unit of LDsq vulues and their 95% FL is pg/<.
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& 3.7 % CAAL HF KA Bt AR (KMDI1 #t KMD2) fodk Bt A% (FA 11) 6
MR BA R (EFE, 2009)
Table 3.7 Insecticidal susceptibility of N. Jugens fed on Bt rice (KMD1 and KMD2) and non-Bt
’ rice (Xiushui 11) in the fields (Fuyang, 2009)
REKH  ABBEZR  HFE AR LD LDy95%ERR thik

Generations ~ Rice variety ~ Slope SE LDsg 95% FL Ratio
KMDI 2.76  0.54 16.40 12.60~21.50 1.21
o
KMD2 2.56 0.50 13.80 10.10~18.00 1.01
Imidacloprid
Xiushuill 3.23 0.59 13.60  10.40~17.00 1.00
_ KMDI1 2.40 0.42 1. 50 1.20~2.00 1.15
AL
- KMD2 2.46 0.44 1. 10 0.80~1.40 0.85
Fipronil -
: Xiushuill  2.69  0.45 1. 30 0.90~1. 60 1.00
KMD1 2.02 0.35 1.60 1.10~20. 40 1.23
M4 &+
KMD2 2.72  0.46 1. 10 8.00~14. 30 0.85
Avermectins
Xiushuill  2.41  0.42 1. 30 9.50~16.70 1.00
KMD1 2.15 0.40 1. 50 1.00~1.90 1.15
EnE )
KMD2 2.74 0.46 1.20 0.80~1.50 0.92
Chlorpyrifos
Xiushuill 2.72 0.45 1. 30 0.90~1.60 1.00
KMD1 2.51 0.61 3.80 2.50~4.90 0.93
HHE
KMD2 3.26 0.69 3.30 2.20~4. 20 0.80
Dichlorovos ’

Xiushuill 3.08 0.64 4.10 3.10~5. 10 1.00

*E: LDsofERHE S%EERMGEMH pg/S?f
*Note: The unit of LDsp vulues and their 95% FL is pg/9Q.
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Figure 3.1 Activities of esterase in N. lugens fed on Bt rice (KMDI and KMD2) and non-Bt rice

(Xiushui 11) for different generations continuously in the laboratory
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Figure 3.2 Activities of Glutathione S-transferase in N. lugens fed on Bt rice (KMD1 and KMD2)

and non-B rice (Xiushui 11) for different generations continuously in the laboratory
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Figure 3.3 Activities of Acetylcholihesterase in N. lugens fed on Bt rice (KMDI and KMD2)

and non-Bt rice (Xiushui 11) for different generations continuously in the laboratory

70 - N KMD1
EEE KMD2
3 : Xiushui11
~ 60 4 a
0o, 1,
> 50 l - P 7
g 40 b b
o
¥ 30 4
3
)
£ v
] .
4
& 1 -
K B
1R 2R %54 BIR B
1st generation 3rd g tion 5th g jon 7th g jon 9th g j
B34 % CALEA Bt (KMDI,KMD2) fudk Bt A% (FA 11) LHEERERR
#AR)E B A LB Ay TE

Figure 3.4 Activities of SOD in N. Jugens fed on Bt rice (KMD1 and KMD2) and non-B rice

(Xiushui 11) for different generations continuously in the laboratory
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Figure 3.5 Activities of POD in N. lugens fed on Bt rice (KMD1 and KMD?2) and non-Bt rice

(Xiushui 11) for different generations continuously in the laboratory
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Figure 3.6 Activities of CAT in N. lugens fed on Bt rice (KMD1 and KMD2) and non-B rice

(Xiushui 11) for different generations continuously in the laboratory
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Figure 3.7 Activities of esterase in N. lugens fed on Bt rice (KMD1 and KMD2) and non-Bt rice
(Xiushui 11) in the fields
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Figure 3.8 Activities of Glutathione S-transferase in N. lugens fed on Bt rice (KMD1 and KMD2)

and non-Bt rice (Xiushui 11) in the fields
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Figure 3.9 Activities of Acetylcholinesterase in N. lugens fed on Bt rice (KMD1 and KMD?2)

and non-Bt rice (KMD1 and KMD?2) in the fields

30 4

A FAL P LB IS T SOD activity (U/mg)

. KMD1
Bl KMD2
Xiushui11

{
—

a

4w
o
o

i # Hangzhou p{:t) ‘Fuyang

K 3.10 & CAZHE Bt A% (KMD1,KMD2) fodE Bt A% (FA 11) LRAE

A0 5 B o

Figure 3.10 Activities of SOD in N. Jugens fed on Bt rice (KMD1 and KMD2) and non-Bt rice

(Xiushui 11) in the fields
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Figure 3.11 Activities of POD in N. Jugens fed on Bf rice (KMD1 and KMD2) and non-B rice
(Xiushui 11) in the fields
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Figure 3.12 Activities of CAT in N. lugens fed on Bt rice (KMD1 and KMD2) and non-Bt rice
(Xiushui 11 ) in the fields

31



HIRFALEARX EZHE # oryl Ab B EH b R G CAHR bR B R AR AN P

EREN 1st generation
"3 9th generation a a
I
§
<4
z a
]
£
<,
5
0 \ -
KMD1 KMD2
B 3.13 % CEEE A Bt A% (KMDI,KMD2) fodk Bt AR (FA11) LELHA
1R IREBLEELE '

Figure 3.13 The content of Bt protein in N. lugens fed on Bt rice (KMD1 and KMD2) and

non-Bt rice (Xiushui 11) for 1 and 9 generations continuously in the laboratory
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Figure 3.14 The content of Bt protein in N. Jugens fed on B rice (KMD1 and KMD2) and

non-Bt rice (Xiushui 11) in the fields

32



HLRFRLF AR FW#E # oyl Ab RAER B AR LR R MRHYE

FWE % crylAb R AE VAR 2 FRYE AR HEH YW

& C & Nilaparvata lugens (S BRI H, CAH, RREEEHABES, HFH¥
BRANKHFEECA, FRB AN S MR RA T LG TRREHRE M T Z%,2009;
b, TRGIBERNELELNELR LEAETR. REMZUETEAE AR B
Reb R B A& RES oyl Ab £ F AR —F A 1 5(KMD1 o 57 2 5(KMD2)
REFHEBRAABEA 1 (Xiushuill ) LREFE#KE A= FRERATREH®
WREmEY, EEYHA Bt ARAERFE CAKE UL XX b A NSEL R, #H Bt
ABHAESZAR IR P B REHNE CAZSAERGE DL,

4.1 A5k

4.1.1 M H

4111 X AR: [ 3.1.1.1.

AL123 AR H: B CARLFRRERZF 3112, F2007£9 ARG HIHM, £
ENTEARANEAT LA NI BESRAK, B CARABANSEZAHENA LR
URRAZZE LR ARE, RUBUY 1697, EEN—HA TN BELRA%. K%
B, &I 30 xhMf A B2 B8 8 KMD1. KMD2 oA 11 LERA%, HbEi 444
BE 28+1C. BE70£5%. XA 14L:10D. EHFK1. 3. 5. 7. 9KE, 2B AA
—BNAN I 2d N KARBR R A FEPMNEHRGRE. LAMBEN T LN REE S
FlE, 2BBREAKTF-0CKE T, HBENR.

4113 BRAR: 95%REERY, HHTARLIHRADRE,

412490

6 3.1.2.
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42IKMD HEABR VAR BB R AR R FARN MY H

TRAABERZLARIREB AR FHR R R AR RFEHAME U KMD2 EH9 B
Bfk, £ LDsof¥ 4 KMD1 fu&AK 11 £ty 2.08 4; 3 K5 KMD2 Liy# Rt B 2 B4,
XA 18 36.0%, H¥MKF KMDL #n% K 118y; WG, 3 MAREZ EHSRKHEEK
RURE AR TR, EHEAZRFEE (F3222).

422KMD X E AR CARRFY R R AL BHRL YN

AFRAL T, FREARE R EAK I RE B CAR RN R R 2R
KMD1 #o KMD2 LB FHA 11, BHERZRFEE; 3 RK/54E KMDI f2 KMD2 Hé
GRU[TH, ERETAAX LM EHERNEZRTES; 5RE%L KMDI f KMD2 Lt
URMEFK, EHERZRTEE.

423KMD R ZAE CAR L EHR B AR MHBERREE W

ERE AR RBUREREKMD LA RKE, AARKBIEER (KB4
BH IR -4 808 ), BARm (LBUBMER) PEPE (RELE LS. 3ALEeBRY
FUYE) SHERSEELERERABEA N LHEREER (F323).

424KMD M Z A/ CEAR BN & B MBRRRTWH

42.4.1 BB
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4242 BRI S-# B 8§

RYAZAREBAMRZETEAARE R L% 1 K)F, KMDI #o KMD2 -4 B4
FRS-#BEmMAEM LB AFEA 11 L1 83.6%F 82.7%, REHEZRREE, REHELR
FRYEASMUMKS-HBMAGLTHS, HENARELR (H42)

4243 LB BB

RLAZNAERN R AETAARE 2 LRRE, LRBREBERUEA L L
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4244 BE B AL

BRAZNALBRE B RAETRAABEZ L% 1 R)F, KMD1 1 KMD2 B4 4,
MR ABER A DB A FEA 1 L0 922% M 87.7%, MEHZRAES; BUMASRE
BLABENYUNBE A LTRSS, HERNEEELE (H44).

42.4.5 A Y

BYAZARBERAN R ZATEAABREZ LAK 1 R)E, KMDI LA 2 EiEl
AFANLHILBE HEAZRFEE KMD2 3 s E M A A 11 L8 93.8%,
HEEZRAEE, HEAFSRERCALEIYHHA L THY, HERLREER
(FE45),

4246 TENETE

HCAZARARTERZETRAABEZ AKX 1 KE, KMDI tREREMHEM
HFEAKIN LB 92.1%, HEAZRFEE, KMD2 Lt 8BER Y EA 11 L 1.06
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&4l BLARLRAM S ZAEEA B AR (KMDI1 f2 KMD2) #odk Bt &%
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Table 4.1 Generational variation in susceptibility of fipronil-resistant strain of N. lugens to
fipronil fed on Bt rice (KMD1 and KMD2) and non-Bt rice (Xiushui 11)
continuously in the laboratory
Baf#  ABER HR HER IDo  LDo9S%ERR i
Generations  Rice variety Slope  SE ng/9 LDsg95%FLng/Q Ratio

& KMD1 253 050 217.50  163.50~305.50 1.15
14

1st generation

KMD2 241 050 24750  184.80~370.30 1.31
Xiushui 11 255 041 189.10  147.20~243.50 1.00

. KMDI 245 047 183.00  13530~246.00 092
IR

3rd generation

KMD2 285 053 15400  113.30~197.10 0.78
Xiushui 11 2.16 038 198.50  150.00~267.10 1.00

. KMDI 255 049 183.00 136.40~243.80  1.09
514K

5th generation

KMD2 277 052 15040  109.50~193.20 0.90
Xiushui 11~ 2.18 038 16720  123.80~219.10 1.00
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i:3:9:8 92371 :0hc T

Table 4.1 Esterase activity of fipronil-resistant strain of N, lugens fed on Bt rice (KMD]1 and

KMD?2) and non-B rice (Xiushui 11) continuously in the laboratory

. KMD1
0 8*; B8 KMD2 3
| [ Xiushui11

0.44

o
]
L

A BE T ILS-§ M5 1 Glutathione S-
transferase activity(umol/min/mg)

o
o

1R IR 58
1st generation 3th generation 5th generation

B 42 &% VAR A FY R REZ N BuAR (KMDI 1 KMD2) #odk Bt A% (%4 11)
| LEGERE BB S-# M B0y E
Table 4.2 Glutathione S-transferase Activity of fipronil-resistant strain of N. lugens fed on Bt rice

(KMD1 and KMD?2) and non-B rice (Xiushui 11) continuously in the laboratory
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Table 4.3 Acetylcholinesterase activity of fipronil-resistant strain of N. lugens fed on Bt rice

(KMD1 and KMD2) and non-Bt rice (Xiushui 11) continuously in the laboratory

. <KMD1
KMD2
3 Xiushui11

701

60 -

50 4

40

30 4

20

HIF LY (LA 5L SOD activity (U/mg)

1R M 5L
1st generation 3th generation 5th generation

B 44 % CAXRRFEHM R R EZ A Bt AR (KMD1 # KMD2 ) #o 4k Bt A% (F4 11)
| LELERRE B AP R EE G EHS
Table 4.4 SOD activity of fipronil-resistant strain of N. lugens fed on Bt rice (KMD1 and KMD2)

and non-B rice (Xiushui 11) continuously in the laboratory
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Table 4.5 POD activity of fipronil-resistant strain of N, lugens fed on Bf rice (KMD1 and KMD?2)
and non-Bt rice (Xiushui 11) continuously in the laboratory
B KMD1

B KMD2
3 Xiushui11

L FUL 2N G TE CAT activity(U/mg)

ki M 5/

1st generation 3th generation 5th generation
4.6 % AR RN R REZ N Bt (KMD1 A KMD2) fodk Bt AR (%4 11)
EERAERALEBHEY

Table 4.6 CAT activity of fipronil-resistant strain of N. lugens fed on Bt rice (KMD1 and KMD2)

and non-B rice (Xiushui 11) continuously in the laboratory
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BECAMLRRARER ZETAARRE LAK 1R)E, KMDI fn KMD2 £#Z
BUEABBEHASAFA 1 L L1 A 1198 ARTEERE, KMD1 & KMD2 £
PEREMLAA I LNAERME, BHERZRHFEE (HS6).
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AERRTZN, £t oyl Ab EEARKMD EESEAKNEH CALNARBREE %
NEURBAREM R REERABEA 1 Lokt HEEEER; KMDI L4
ARGEE CATERBRAY B RN DHARRRE S FRBAEEAABEA 1 LY,
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FHEREER, KMD2 LA SAANEY CADHRBAMR R LDoE5 R F £
AABEA L LoAat, MAEETH, #—FRIARREERAMNELI, # orylAb
HEAR KMD LE¥ KALHRHARR AR ELAA S RENLHEREBE LE
HRAEERKBEAK 1| LOBERKS, MBRARERKS-LEBEREEA 11 Lty
FREMER; # crylAb HEAR KMD L &% CAMDHARBHM R R AARE. A5
HHS-# BB REREREEE A LANERERER. HTFUY AT
Pt RE KMD2 LA LR KRMN AR 1| LHHESRE (LDs A E T2 H
), XTHRBXLBERRE, REBELI R, AH AALERSHY R ANEES
ERBRERSANABRE, XE5HALE (2001) LR, £L, KMD A% LALR
BREADHARNERE XA LN,



HIRFRL FLHX ERH #oylAb bR ¥ G LR i R

51 AR CALBRAYREFEE K BUKSE (KMDL # KMD2) fod Bt A A
(FA 1) LRERRE x LEm g R AR
Table 5.1 Generational variation in susceptibility of malathion-susceptible strain of S. furcifera to
malathion fed on Bt rice (KMD1 and KMD?2) and non-B rice (Xiushui 11) continuously in the

laboratory

BRAH  ABER  RE FRR LDS0 LDSOOS%ERR  thfE
Generations ~ Rice variety  Slope SE  ug/? LD5095%FLng/? Ratio

KMDI 29862 0.5646 44.08 34.20~56.75 0.93
14

Ist generation

KMD2 2899 0.4577 37.00 28.90~45.65 0.78

Xiushui 11 2.7161 6.531 47.35 36.50~62.88 1.00

KMD1 27183 0.5332 46.60 35.78~61.83 101
3K '

KMD2  3.6938 0.7035 46.48 37.43~58.65 1.01
3rd generation :

Xiushui 11 3.0681 0.5799 46.13 36.23~59.50 1.00

KMDI 28152 0.5715 5345 41.63~73.75 1.02
5K

KMD2 3.0043 0.5834 48.68 38.20~64.10 0.93
5th generation )

Xiushui 11 2.8999 0.5776 52.60 41.28~71.35 1.00
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%52 AR CALUHHAHM R ZEE A Bt AT (KMD1 # KMD2) 3k Bt AR
(FA 1) LRERRE ML URFHREHER L
Table 5.2 Generational variation in susceptibility of malathion-resistant strain of S. furcifera to
malathion fed on Bt rice (KMD1 and KMD?2) and non-B rice (Xiushui 11) continuously in the
laboratory
BARE  ABRE BE HER LDy  LDoOS%EER il
Generations  Rice variéty Slope  SE pg) ? LDsp95%FLng/¢ Ratio

KMD1 3.00 058 42560  298.90~539.00 0.96

1%
KMD2 501 1.34 23620  201.50~288.50 0.53
Ist generation
Xiushui 11 245  0.52 441.70  295.70~576.50 1.00
& KMDI1 331  0.60 469.00 351.80~581.20 0.84
3 &

KMD2 3.48 1.19  283.20 229.10~518.00 0.51
34 generation
Xiushui 11 2,75  0.55 556.10 419.70~714.70 1.00 -

54 KMD1 222 058 49240  305.00~684.50 1.12
5th generation KMD2 272 054 249.20 191.90~305.90 0.57

Xiushui 11~ 3.18  0.59  439.80 318.50~550.60°  1.00
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5 q N KMD1
EEER KMD2
[ Xiushuit1

3

BEM % £ Esterase activity (umol/min/mg)

1R kI 5/
1st generation 3th generation 5th generation

BS1 aR CAMDHRAERERREZ N Bt AR (KMDI 2 KMD2) 3k Bt A%
(FAR 1) LESRREBBHEY
Table 5.1 Esterase activity of malathion-susceptible strain of S. furcifera fed on Bt rice (KMD1
and KMD2) and non-B rice (Xiushui 11) continuously in the laboratory
. KMD1

. s KMD2
0 W Xiushui11

4o

bt H BKS-44 #8575 Glutathione S-
transferase activity(pmol/min/mg)

15 K1ae s
1st generation 3th generation 5th generation

M52 B¥ CAMDHRAURDREZE RN Bt AR (KMDI #0 KMD2) #o3 Bt A%
(FA 1) LESBRRESBH MK S-$ BBy EH
Table 5.2 Glutathione S-transferase activity of malathion-susceptible strain of S. furcifera fed on

Bt rice (KMD1 and KMD2) and non-B rice (Xiushui 11) continuously in the laboratory
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0.35 q
a
0.30 1 . <KMD1
2 EEE KMD2
H [ Xiushui11
w o 0.25 1
g~
SE
3£ 0201 a
=
3
2015 a b
&3
& 010
2
i3
N 005
0.00 -
1R MR 5%
1st generation 3th generation 5th generation

B53 R CAXNDAURAGERREZE N Bt (KMDI #1 KMD2) fodf Bt A%
(FAN) LELRRE TEBHE %4
Table 5.3 Acetylcholinesterase activity of malathion-susceptible strain of S. fufcifera fed on Bt

rice (KMD1 and KMD2) and non-Bt rice (Xiushui 11) continuously in the laboratory

. KMD1
71 B KMD2
[ Xiushui11

2 2

RaM§ &t Esterase activity (umol/min/mg)

1st g;n?ration 3th gesnlrsfaﬁon 5th gesnf::raﬁon
H54 BF CAXNDHHBHY R EZEZ AN Bt ARK (KMDI 7 KMD2) #odk Bt A%
(FA1) LEERRE BENEN

Table 5.4 Esterase activity of malathion-resistant strain of S. furcifera fed on Bt rice (KMD1 and

KMD2) and non-Bt rice (Xiushui 11) continuously in the laboratory
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0.87 . KMD1

E S KMD2
) KMD3
b _
o
§E 00
S "
33
OF
#
§;§04 !
3
&3
85
g
b
0.0- |

1R K7\ 58
1st generation 3th generation 5th generation

B 55 BH KA DHARY M B REE K BUAR (KMDI A KMD2) ok Bt AR
(FA1) LHEERREAMHIK S-$ 4 B0 5%
Table 5.5 Glutathione S-transferase activity of malathion-resistant strain of S. furcifera fed on Bt

rice (KMD1 and KMD?2) and non-Bt rice (Xiushui 11) continuously in the laboratory

035+ EE KMD1
l B KMD2
0.30- Xiushui11
3
o
2 025
° a
S 020
gE
< [=]
13
# 3 0.15-
!ﬂ P
g
€ E 0.101
g .
Z
=
N 0.054
0.00 .
1% 3R 568
1st generation 3th generation 5th generation

B 5.6 BH CAMGRABYM R REE A Bt AR (KMD1 1 KMD2) fodf Bt A4
(FA 1) LEEREE LB R E o E %
Table 5.6 Acetylcholinesterase activity of malathion-resistant strain of S. furcifera fed on Bt rice

(KMD1 and KMD2) and non-Bt rice (Xiushui 11) continuously in the laboratory
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AREd (ZHE Chilo suppressalis. Z1L¥ Scirpophaga incertulas FofSH %ot
Cnaphalocrocis medinalis ) %% & 8. (& $ & Nilaparvata lugens. & % & & Sogatella furcifera
fo &k C & Laodelphax striatellus) 3 REBENEEEd, ¥BERK, PERMALLE
(BBF%,2003; BAKE, 2003). AAREHARE AL, AR LEZ b NERE,
B 20 2 90 FR LUK, B WIMER T RH KT B R D HE KR Br 5 AR Bt
A%) B % (CHERE, 1998; High %, 2004; Chen %, 2009). Bt AR 4 AR =% K 78,
Lo Rt2) M, ERAEAUERF Y, AREEFEBRENEALARE
A Bk, ¥ Bt ABHEELSRRT RAEH LA M TN EY EE (Shelton %,2002).

6.1 % cryl Ab & F 4T d R R xS CAR d A B R MBI B

AXPUEWETES cryl Ab REAR--Z#EH 15 (KMD1) f12 5 (KMD2) R i
FHEEEFAEA 1 (Kiushuill) LESHAFAHBCAZAMBUREARE (FMAF
AR & s BREM (dk. FRE. ZHR. AEFPFEEE) NEREATR
HEARSHOHREATRERARSH (BEORRHK S-£458). Bi5% (LRE
WER) R PR (BALHRLE. SELEBOTEMME) WERUREABEY
ENZRAMW, £KMDL. KMD2 fe &Kk 11 LELARNB AT AL BRERZAE
ERENEREATRABERBEEN, £ KMDI. KMD2 B A 11 LESHRHEH T
BAYRRBORDERA SR DHRR N ERREATRARERWEES, 22 LY,
5 MR B AP BHERA KMDI1 7 KMD2 9% KA AAE LD ERE#HR E 5K
£HEK N HELEREZR, x4 5% E KMDI1 f0 KMD2 L #§4iM f0 8 F M 7 # 2 LDs,
EAE5FEK N HEEEER, £ KMDI fr KMD2 L ¥4 RS RNBCATARBUR
RN ERE R, HEAAREE. REBEORPEEELSRAFK I NERFEE.
#CALFMHEKMD LEAS Bt ZFOEHARE, L URA KMD2 x5 E.

AXWMETEKMDL KMD2 fo 5k 11 L#EEANE AR RERE R Z B L
MERMATRARMEEY. URAH CAS/RD %R R D HRH NN AT
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BRARMBEY, £RLA% KMDI fo KMD2 F#4MEFNB AR FERM R A A%
B MATRERMBERSNBAK 11 LHEAEEER; & KMDI fo KMD2 +#
SBERNAECEADIHRRAY R EADHAF NG AT RARABIREEA L L
WEAXEERER.

LRERKH, KMD1 fr KMD2 ##8 C B0 & # CE MR kAR M B 50 £
BEYW.

6.2 AFAH KL HHF R

ARXXRLRERGFT R ALERHRTHERR 2 RUAFRAFE LB AR
BECAR A ARMARERMBEILNYH, FBIHAFIARRZORNARET
#—F i,

AAXHERTANEHEAABNBLAAR. RUBHEEARE L UREE
BERFERG CAMEH CARB - ENELKE.

6.3 AR Z & Fn4 5 15 5ty 8]

HTEE, HASHBER, KX crylAb RE BG4 E ARG Y A 4
KRAGGAERB AT TN, MERSIATHEA-SHAR. SEABGHRGIHEE
BA:

I AR XBNHEAEARE R RAXHR,
2. EHE, FRISHA. SERENEERABHERGFELANGREG T,

3. HEPHENFHEEABE M CANAAREMATRA,
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