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FIEE ~ 7k » 2018 « FEEFIE (Cnaphalocrocis medinalis ) ¥
TG R PSRV R AR AR U 2 BRET - HEYI B 260(2):
15-22 -

JEYFIE (Cnaphalocrocis medinalis (Guenée)) 115758 L& 1>
fi##H (Lepidoptera) ~ HUIERL (Crambidae) » AT ARALBERL Sy
THIfERYE R E SR o HAIDA EF SN ITEDMEE RS T
BEISNE A I e IR IR 4T L oTE R [BE F AR HI Y a5
FIRIHEEME A AR S - KRR ERSITRREGRGFEE
B [ I s Y R B A\ R s T 2 PR o A SRR EREE
EEEREE AU - TTRIGIERAZE20145)20 1 54751
FHUMEA EAIRS R T R B SF4 5 R E A A
{EPuiEMEH > FILETH IR DL E S AR RSN
[ 2 s R 85 50 B S 0 AT LI - SRR SR
T > FEEEE R0 S Piperonyl butoxide (PBO) #1771
L4y A= 52258 K2.606.8 & 7R JIDiethyl maleate (DEM) #1f5 JJEE
53 R1.743F¢5.389 5 SR Triphenyl phosphate (TPP) 15 JIkk
Gyl Es2.2055%6.911 « (EREFHEE T HE - RA RIEREER
PBO& A T 11 (77 7L £53.636)  #E— M R ELERE Z &
BB RIESEE TR IE R AN SRS &
SAEFEETTH - SR RGN G ZPASO B &N
(Cytochrome P450 monooxygenase, P450) JEM: A 1F i B 288 25
1 ug/ml WA BEEHE S - ZRIMIASHS (Esterase, EST) FUZAME H k6
0§ (Glutathione-S-transferase, GST) & HIlE- s & F5/R B i
MmiEE « I T REEEEEPASOIE M Z Eem A e - (H
EST/& M Il 2 B B TR AR » fERSPL T » 45 SRR IR BEREEAY
PASOMIESTW &7 M: B S (S« (RI5 L &S SR 40 =T 7
B 2% s AR B R (U B R B2 B - Er LACYPA50 Fy A
RNV HEIEZ - 1 B EPBOM JTHIE ~ PASOfE #
ZEMAE R BN B R R R G S DU AR 2 AR

B - REE - DUERE - R - (AR

¥ =

JE B UE (Cnaphalocrocis medinalis){E 5758 L@ 0 H
(Lepidoptera) ~ EHEFR} (Crambidae) » 4> A BEE ~ BFgad ~ Fl
&~ B~ FENEEHL - fE19604F R AR 2= EKE FRYREE
& AE1970F %G A Y Ry B ST FRUR S KRS
HYEAESRZ — o BEFIE—EEE A —IHRE30K - 4
i FH SR SO T T HE B el B L o P DA SR R R AP 35 (Rice leaf
folder) - JEEFIELERIE BT R - WY RO OHRE - &
RK R MO G TE S TRR - BEARRAVIE A R BK /Y
s> LTI ASRPT AR E - TRER EERE]18~24%
@ BAE T HARE S BRSO EERAEY - B TES
RE TR R HoA KA 8 > oMt BHEB /KA 2 R[E
TE RIS R R 15706 3 R AV EERI AR U B IR A U EE M - DLk
R EGEESE  WEIE BRI T ERB(LENAER - (2F
et e R EPIR A 4y | OFREER e AR HUEENE - H Ao i l&
R BT REAE 2R BB MRV AT (cartap) ~ /8% (cyhalothrin)
R 55 EE (Deltamethrin) © 2

AT 7CEUR - REH FRa 4 EEH] (pyrethroid) A4
S FEE UM ] ELATRE (0 2 P4S0EE IS (Cytochrome P450
monooxygenase, P450) ~ F5l& (Esterase, EST) B kR H AR ELES
(Glutathione-S-tansferase, GST) AR ¢'” » i =fEfiRHEREIEZ
s DLARAE (B EPASOBE NI ARG /3 L AR E - ESHIE
HH £ e ¥ ik 8 A SR G TR AR AV B8 1M B CY P4 ~ CYP6 R CYP9E:
NF IR = AR -

B Al 608 i {85 275 B R BT IS H SR M el 2 T 9% > IRIEAR
W e AT 5 SR R 5 i L e i A SR A T e P B ) B gk
HIREME o BEREN oG 2 N Ry i 2508 7F S o B hth i e B s
HYPTEEMHEA TS » TR G e M HILR R R AN s By 12 B
R NEEEN AN - 1 AR & e A — B EERE -
PRI A5 1l EE 5 1 I {15 0 6 TR 7 0 S B 1T R B SR R Y P 1k 72
B o AERAE AR 2 R B I R B S P T R L E AR
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— ~ HEEYZ HE
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H o+ R AR (28.5°C » SERIIGL : 8 D)~ E
Bt T ks R0 s e TR -

Z fHEER

Iy Al E R R A HI R & R T 18 BE S PR R R BT IR R e B
P E SR B E R AR L8 o AR AR N R e AR A (R
35cm x EE35cm x m45cm) o LASIGEEME/K (Sucrose) BEERLER
W E G w19k BEHHKAEEE TREON - & H BHU/KAEtERE - 4)
EFA BN & (K25cm x B 15cm x &5em) > DUKFEIEF 63
o T EsHAERER CRE25E1IC > 60-70% R.H. : JERHI16
L:8D)-

=~ ERESAHEIRIE

FREE (deltamethrin, 2.4% ZKEAEISC) & E 2 AR B2 A IR
JNF 5P} (Cartap hydrochloride, 6% #ir7 GR) [ 4 22
R AR E] 5 BEITRA (Chlorpyrifos, 20.8% FLAMIEC) MEEEY
A ABRAE] + 25% 8 (Fipronil, 4.95% 7KI&HEISC) i H & &FE
HEGBERAE /8% (lambda-Cyhalothrin, 2.46% FEEE&GE
WRCS) ~ 727 (Chlorantraniliprole , 18.4% 7/KI&HISC) ~ FEulZr
(Thiamethoxam, 10% ZAAEMERIFISG) ~ %% (Thiamethoxam
+ Chlorantraniliprole, 30% 7K43 BRI WG) 25 VU FE 7% 27 i
HRTEERAD AR AT FEMEEE SigmaAldrich (Product of
USA) ~ A% E Macron ((Product of USA) » Triton X-100 #EH
90% piperonyl butoxide (PBO) ~ 99% triphenyl phosphate (TPP)
K97% diethyl maleate (DEM) %2 =&t} JI7/# H Acros Organic
(Product of Belgium) ©

EZLys™ tissue protein extraction reagentfi & AItH4C &5 R
N o AR 198 E Y Bradford protein assay kit (Cat. No.:
GPA102) i H #E B R YRR B A IR A 5] » p-introanisole
Jenicotinamide adenine dinucleotide phosphate (NADPH) » 25
Glutathione S-Transferase (GST) (Cat No.: CS0410) assay kit H
SigmaAldrich (Product of USA) e

» FRIHE R PR 4 2 I A aa i 2 S B2

K B B ARG AR e 5 R T 1R B 15 A X FH 9 181 31 168 7K g
HH 2 S PR ER 45 TN - F20em/KAG B AR TR 7R T4
Yikgcl > FEHESVTIRIZS S Zhang er al., 201477 - K125 -
BEFY ~ FOREE - BINE TR ~ ZREJE © FERY AL

LR ET - DIROZKECBIRCR R 2 HIEUA R (£0.01% Triton
X-100) > EESFE /5100 ml > EFHRAHAZEE7H0.01% Triton X-100
ZROZKAT o 7 HL9cm A% A Bl 5 2 AL AR ARl i A
1.5mIfYROZK - BEEHOEA0R Sem 2 KAR I BE R - B APk ALSE
“leahER o ZEE > NTUNHRE RN ECIE U S - s B
HELISPSS 17.04%8 5 53 Mk B > Probit {5 B8 By IE ] & i 4271y
EEIEIIE R (Lethal Concentration 50%, LCy) » 95% (SHEE RS
(959% confidence) K LCSOEF E4RATRIE -

I BHERSESHRNERBZEEAN
(=) RN I H 2 S Al

FESPHTPBO ~ TPP R DEMiE = H fih 17 S A% s 7 09 17 1%
SR SR TR B R A IR S A A o RSV I
48 $PBO (40, 80, 160 ug/ml) ~ DEM (50, 100, 200 ng/ml) ~ TPP
(100, 200, 400 pg/ml) ZEZ M - &5FERS0 ug/ml AIPBO ~ 100
ug/ml FIDEM ~ 200 ug/ml HYTPP¥HRE B IE K & i85 B g B IS 50
T W E =R R ORI Y R AU - T2
BEIIBCR EINIHDRNE - AR5 AT AL0 mLZPBO ~ DEM
FTPP (A#0.01% Triton X-100) > 44825 55100 ml » ZRIEHE 2R
B fIG R AR EE 2 I I — o s E T AR > BRI/ NIF %
BIEIEUR A EE T8 > SR EE =K -

(D) BEERRENAE

TR 2 i R R VB R R 5 e T 1% B e O D A {1t T 7K
TEH 2 JREFIE DL gl 07 7R HET T A0l > R B T2/ NG 1R HUS &
Y PR = #5585 > 250 ul EZLysTM tissue protein extraction
reagent (BioVision, USA) » HETTF (& G AL FE I B 1 -
TEACT ~ DA8120 x gffe0,40453 68 » HU LB/ AE BB Z0E M3 b7
ZEAERK > FRM=8E% - {fHBradford JEETEAEE
& > DL bovine serum albumin (BSA) {E A EHEA » L7 AR A
Coomassie Brilliant Blue G-250€ B8 (B 45 &R - 1£G-250
BUEHBELEGR - G-250MBH B GIeAl s R /EE - BT
7 595nm JHITSBLES B E SV IROREERSE - BHEER 2 S
WIS AT ELFE DA = -

1. #EBE 2 32P450E N E B8 (CYP450);& 1 RIE

£1 mI¥EE L@ F i1 A400 ul 0.02 M NA-phosphate
buffer (pH 7.4) ~ 290 ul p-nitroanisole ~ 10 ul Triphosphopyridine
nucleotide, 10 ul NADPH 52100 ul BEZJHE - A& FIF 360
SPHIE A 405 nm FAVIEAE » A PA14.8 mM™! Y YR
(extinction coefficient, k) 5T EEYIA R E -

2. BsEB(EST)EMERIE
1F1 mIEBEREEE & R AST75 ul 0.02 M NA-phosphate buffer



(pH 7.4) ~ 10 ul F¥ZF K34.5u1 1.5 mM « -naphthyl acetate * i3
BN FES Sy 1% 0 LA125ul 193.5% FBBS (0.3% Fast blue b
salt + 3.5% SDS) #5455 - AEF 53 e EEPIE TN &

600 nm T AYIEAE » A LL9.25 mM A e BT B Y R R
o

3. BBt H AEERZ BB (GST )& 1 AIE

1E1 mI¥EEEEE 1A 980 ul #YDulbecco's phosphate
buffered saline ~ 10 ul 200 mM L-Glutathione reduced ~ 10 ul 100
mM CDNB k220 ulB% 2 ZHURAL 200 TR R 1788 - 2818
R IEAR I 340 nm K > REIFE30F0H— ¢ » 3 4H]
SO 2 AR » W2L9.6 mM Y YR EETELS S SR OB
pd(o
bt =R 2 E M AY4E B DL One way analysis of variance

(ANOVA, P<0.05) #ETTHIE 53 HT -

a2
—~ 2014-2015F RiA R 14 B2 th [ FR BP AR 4 S

R

Ry T SHATE QB R BT IR S P AR BRI BN - R
1E2014 5 201 54 £ 1 ¥1 & 1 14 B2 e i R DA HUIGE AR BPIE > 53477
25 N {1 0 6 e B A R B PR O T B T /KA A
HIbT g -

S22 N AE20 1 44 3 o 0h R 1% B 3 TE 8 BP S 2 L.C 5o 7 1)
£50.392 5% 0.137 ug/ml » LC9053 H1550.937 520.701 ug/ml > #§
LCOOBAIE fRF-MHERE R 175 ng/mUHEL - RIOAHIIE R IR K
186..7664% > Ti{%BEih @ R BFIEAR T 249.6436% (F£—) » £2015
40 LCyr A1 50.103 K 0.260 ng/ml » LCoBERE 53 71 By 1.056 52
1.091 ug/ml » FFLCOOEHA (R F-MHEEE R 175 ug/mAELL » FiE
BRI EF IR 165,720 £% - Mi{RBEM EERIEF ISR T 160.403 {5
() s Bl = RIZe )y ol %5 6 W A R B i -

B FHE20 1452 35 06 J 14 B 5 R H7 48 2 L.C 5 o7 1l By
99.992 K 163.102 ng/ml » LCyy53 1 £5186.8092705.243 pg/ml
HEELC oo BRLAE A T- ML A R 417 pg/mAELL - BIAH &R B IS
R T2.2326% - iR BEM R EP I T 1.691 6% (F—) 5 £2015
£ LCysr il A 107.759 K2 56.565 ug/ml  LCoo%3 5l B5416.112
e 243.594 ug/ml > RELCOOEARE (-t HE i 2 FE 41 Tug/mIAHEL
e @R I IE CA BT R R o i 1% B I e B e T
171265 (&) -

FRER20149 H RI6 K 1% BEM & R BF I > LCs o3 Bl By
0.104 Kz 9.877 ug/ml » LCoZ3 Bl By 4.227 Kz 32.472 pm > HFLCyof
T ORTF-MHEE 12,3 ug/mIAELL - RIAMEREF IR T 2.910
&% 1% BER P IR 5 1 2.6400% (F—) 5 120154 » LCyyo
BB 0.258 K 3.034 ug/ml > HLCy53 5B 49.903 K 32.051 ug/

BB
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TABLE 1. Resistance of C. medinalis from Changjhih and Houbi to four
insecticides in 2014

Recommended

Location .
concentration

Insecticides LCsy(95% FL) Slope (SEM)  LCy,

Changjhih 0.392 (0.274-1.054) 0.916(0.263) 0.937
Chlorantraniliprole 175
Houbi 0.137 (0.096-0.187) 1.574(0.315) 0.701

Changjhih 99.992((49.073-154.886) 1.323(0.685) 186.809
Cartap 417
Houbi 163.102(99.112-434.090) 1,113(0.632) 705.243

Changjhih 0.104(0.012-1.024) 0.784(0.745) 4.227
Cyhalothrin 12.3
Houbi 9.877(5.293-23.025) 1.092(0.385) 32.472

Deltamethrin” Houbi 99.625(37.403-635.555)  0.691(0.518) 946.826 13.33

" ELAr B (ug/ml)

F2 T 0150 RVE R 1% BE N T R B A AL #3 T  HUEEME o AT
TABLE 2. Resistance of C. medinalis from Changjhih and Houbi and Houbi
to eight insecticides in 2015

Recommended

Location .
concentration

Insecticides LCsy(95% FL) Slope(SEM)  LCyy

Changjhih  0.103 (0.064-0.262) 0.972(0.554) 1.056
Chlorantraniliprole 175
Houbi 0.260 (0.124-0.458) 1.093(0.328)  1.092

Changjhih 107.759(84.173-142.152) 1.353(0.467) 416.112
Cartap 417
Houbi 56.565(27.733-65.129)  1.132(0.788) 243.594

Changjhih 0.258(0.107-0.595) 0.973(0.852) 49.903
Cyhalothrin 12.3
Houbi 3.034(2.116-4.191) 1.563(0.895) 32.051

Changjhih 62.838(23.136-369.337)  0.693(0.792) 202.050
Deltamethrin 133
Houbi 29.483(13.412-60.823)  1.013(0.437) 112.152

Changjhih  90.536(25.278-5142.609) 0..437(0.98") 83058.041
Thiamethoxam 2
Houbi 306.628(252.27-396.820) 1.666(0.315) 720.949

Changjhih 0.047(0.029-2.428) 0.885(0.791) 4.583

Thiamethoxam

+Chlorantraniliprole - poypi

0.062(0.153-0.563) 0.893(0.764) 0.822

Changjhih  52.295(39.298-86.630)  1.457(0.546) 393.352
Chlorpyrifos 300
Houbi 52.526(41.410-61.088)  1.514(0.394) 114.802

Changjhih 0.002(0.001-0.007) 0.743(0.792)  0.042
Fipronil 1.5
Houbi 0.054(0.04-0.08) 1.312(0.376)  0.283

" ELAr B (ug/ml)

ml > FELCo B (R F-HHERERE12.3 ug/mIMHEL - BiaHE R gy
S He4.057£% > i 1% B b W R B s 1 2.606 % (R D) 5 BUR
B L B R IR AR O T R -

SRR 20145 B BEHN BRI BFIE 2 L.C o By 99.625 ng/ml »
LCyo Ry 946.826 ug/ml » KFLCo BHE frF-MHHERERE 13.3 ug/mlfH
Eb o 71,1804 » BEIRAE 20 1 44E 55 W B4 1A A 5 e 14 B st
RIS (F2—) + 20158 s B OB I R BE M B g B 0
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LC5r 315 62.838 K 29.483 ug/ml » LCo B 43 Bl 5 202.050 Kz
112.15 pg/ml » BFLCo B IR F-HER S 13.3 ng/mlfHLL - &
AR S 15,192 6% 0 IR BEH & R TP IS = - 8.432 %
(F) + BT S 102014-201 S 14 B b 157 3 Sy W 60 55 ) B8 i 6
WA BT -

P RATE 201 SRR 8 R 1% B b T 8 BP0 2 L.C 5o 53 il
52.295 K 52.526 ug/ml > LCyy57 A1 K5 393.352 Kz 114.802 ug/ml »
HEFLC oo BELFEL A T I 2 HEE TR RE 300 pg/mikHEL - B R EpiE
L3116 > kB S R RIS T 2,611 % (D) > R
FEHRA B AT A AE G AR e RIAH B RS (2 ] fE (%
T BE R B IS A BT AR -

SR EAE20 1S4 06 R 1% BE M & R B 4 > LCs 3 Bl By
0.002 K 0.054 ug/ml > LG IHLIERL F527 6% > LCo07 A1 Ay
0.042 J 0.283 ug/ml » FFLCo BHE frTF-MHEEE R 1.5 ug/mlfd
th - B EREFIE(RT 35.714 % » B SR IFIEE T
5.3016% () - B H RSB ™ AR G R E & 1
FIEPIE o BRI IRV EIEE 4.95% HELRH IfEEE AR
BRI TR 25% ~ 0.3% 7] F/KAE - (BRI IU I THE
4.95% ZFEE AL - L REENERTT 0 BV
B TREN SR ERE > WIFET RISl At -

FIRLAE201 S B R06 R 1% BEMN & g B 02 2 LCs 73 Bl By
90.536 K% 306.628 ug/ml » LCy i 57 ARy 83058.041 K2 720.949
ng/ml o LCo BAE fR T R E25 ug/mIfEEL @ RIAHNER
P et 3322.322 % 0 Mtk BERN @R BPIE = Y 28.838 fiF (B
) BRI A AR S A R R I -

M FNE201 S BRI A A% BEHD S R BPIE 2 L.C 53 A1 Ry
0.047 J% 0.062 ug/ml > LCo5r ARy 4.583 R 0.822 ug/ml > Z3fE
{RFMHEERRE 800 ng/mIHEL » FIAHIEBEFIE(R T 174.558
&% itk Bt R RPIE(R T 973.236 &% (F) » BEREERLZH)
BT LA R W SR B o BRI 22 Y 4 TR L v
LEFN R BT R AT B R 2 R =L

T~ EEER A S A LI M I R0IRE S
(—) B A ERIE

B T3k R S SRR R R P A AR A B g MR Y R
GRS R 55 RIRHIPBO ~ TPP R DEM 2 i 414347 M)

Bl SICERET R T ARG P R T I 2R SR PR A A BB M ATy
=1

1, BRI B2 AIE

MG PHE R 8 R BE R S T iR 2 LCso 53 1l £5107.759
£256.570 ug/ml > A0 FIMIPBO ~ TPPEDEM% » 3G HH IS
FFIELCyy 20 B 5529.632 ~ 93.79152.79.960 ng/ml » 1 JIEE 5 B B
3.637 ~ 1.149 R 1.348% » 1% BERLIE R FFIELC o053 A1 5551.392 ~
88.904 £ 73.922 ug/ml > fASIELAT AR 1.101 ~ 0.636520.765(%
FEURPASO T HE S B2 JA I I Jo7 B M 1 FJ A 310 43 it 2 (R O
F > TIESTELG S TEL R S 1 188 Wy 0 S 15 1) e 26 B 8 PR SR

1% BEH & o B AER I TPP R DEMAR URFIEENE LI - R =&
e e AR N R AR B M 5 e B I B P B AR DUEE AV IR Y (R

=)

F= - FEEFIER AN =RE i IR 2 B PR TR S i
TABLE 3. Synergism of cartap with three synergists to C. medinalis in
Changjhih and Houbi

Location Insecticides LCs, (95%FL) SR*
Cartap 107.759 (84.173-142.152)
Cartap+PBO 29.632(17.675-69.278)- 3.637
Changghih
Cartap+TPP 93.791(61.51-145.35) 1.149
Cartap+tDEM 79.960(46.828-101.817) 1.348
Cartap 56.571(27.730-65.128)
Cartap+PBO 51.392(43.683-97.517) 1.101
Houbi
Cartap+TPP 88.904(55.324-120.195) 0.636
Cartap+tDEM 73.929(51.399-101.268) 0.765
" EA By (ug/ml)

"SR (Synergism Ratio) = LCs, without synergist / LCs, with synergist.

2. BEIRERMBNE 2B

SR AT R SRR IA R 1% BE I R BT IE > L.Cs, 53 51 F50.258
F3.034 ug/ml > FH0fJIEIPBO ~ TPPEDEM{% @ £IAHIIE
R EFIRLCSOEE Sy B £50.001 ~ 0.1485%0.117 ug/ml » LS
A F5258 ~ 1.743 K 2.2056% » 12 B M 87 B IR LC R & 73 il By
0.005 ~ 0.563520.439 ug/ml > f3IEL53 51 F5606.8 ~ 5.389526.911
& > RIIPBORYEE S S ¥ [ M & A 388 BY 15 BB U B K g 3%
5 BERHEPBORTIIHIPAS0 ] BE i b B 87 B I 2 B B 808
BRI E SR 2 > MESTHAGSTAAEth 2B » #)3H
FEER I AR HEIER - LRI GRS BN R BEIERT
SRR I IRCR > TR R R BE R R S g S
ZIRA (FW) -

(D) BEEREREMDI

RN > R R B IE R R ERE (0~ 50 ~ 100 -
200 ug/ml) FEFF72/NEEZ BIPAS0E M 77 Al B1.40 ~ 1.23 ~ 1.04 K2
0.70 (umol / min /mg) » N[ERE M S ft#EZE 2R  EST/EM:
A Bs47.22 ~ 54.50 ~ 43.825230.15 (umol / min / mg) > “R[EEE
e B B R - GSTUEME 3 7 /521.00 ~ 62.48 ~ 44.84
F12.91 (umol / min /mg) > FEFRELFFS0 ng/mliEGST)E Y
Wik > (B2 BIEE IS ISR I - e ueith R i i
RO ~ 50 ~ 100 ~ 200 ug/ml E2FF72/NEEH 12 HYPAS0SETE 57 Bl By
2.20 ~ 0.78 ~ 0.90520.39 (umol / min / mg) » HL¥HEAH /5 BEE 7%
F o PRIEREPHEPASOIE M BB T - BEBE S5 759746 -
53.06 ~ 27.065231.79 (umol / min / mg) & Ex#EREE AR - GST
JE M B E565.69 ~ 59.69 ~ 54.46 873.93 (umol / min / mg) * A
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TABLE 4. Synergism of cyhalothrin with three synergists to C. medinalis in
Changjhih and Houbi

Location Insecticides LCs, (95%FL) SR*
Cyhalothrin 0.258(0.113-0.606)
Cyhalothrin+PBO 0.001(0.0002-0.003) 258

Changjhih
Cyhalothrin+TPP 0.148(0.042-0.459) 1.743
Cyhalothrin+DEM 0.117 (0.022-1.092) 2.205
Cyhalothrin 3.034(2.125-4.194)
Cyhalothrin+PBO 0.005(0.002-0.009) 606.8

Houbi
Cyhalothrin+TPP 0.563(0.117-1.293) 5.389
Cyhalothrin+DEM 0.439(0.193-0.845) 6911

" AT B (ug/ml)

"SR (Synergism Ratio) = LCs, without synergist / LCs, with synergist.

[ER g M S AR (B ) - RIEE R %E R
P450 ~ EST K GST M B BEE i i e M i TP s - {H 1507701
AR BN RIAER I I S MR BE R - SR B IR AE
RAHEFHIhRE FR SRR LI THAG -

T PREE AR A R 14 BE Y I R Y IS R R [E] L R 5
BT st TN E R I 200 M - S5 RBUR B A B R PP bR
0~0.01~0.1~1~10 ug/ml B7T2NEFHIPASOIELE ST 7 B 1.40 ~
1.10 ~ 1.53 ~ 2.61 521.43 (umol / min / mg) » fEFEFHEIREE] ug/ml
% PASOIE MR W AR IR S BRBRVE 153 Al #947.22 ~ 85.78
79.94 ~ 101.43F2157.05 (umol / min / mg) » Bl GRS E208 5
TR RS A LI GSTIEMES A £521.00 ~ 9.55 ~ 18.73 »
32.03%47.70 » GST/EM: B A8 Sh s 288 s B e = Bt
(B =) 5 EE R BPIE R HE0 ~ 1~ 2~ 5~ 10 ug/ml &72/N\EF
HIP450E M43 B 52,20 ~ 0.57 ~ 0.82 ~ 1.02524.01 (umol / min /
mg) > BEHEIRE] ~ 2~ 5 ug/mlfBPASOTEME RIS - £ 10
ng/mlf&PASOIE MBS & o T BRBEE 1453 71 £97.46 ~ 29.94
43.91 ~ 37.64545.91 (umol / min / mg) » B H V{2 E % FalE
FEME A T REAVEEES - GSTUEM: S 7 £565.69 ~ 53.78 ~ 50.90 »
51.63572.64 » B fmdaz 72 S (8 /N) 5 HE7R R S o P AT 2T
WEN R EER S > SEMEREEE S IRREE
PR B R BEELCYPAS0 ~ EST R GSTid M W B i R e il
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Fig. 1. Detoxification enzymes activity of C. medinalis treated with different
concentrations of cartap in Changjhih and Houbi. (a) P450 activity ;
(b) EST activity ; (¢c) GST activity. Different letters on the error bars
indicate the significant differences by ANOVA analysis (p < 0.05).
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Fig. 2. Detoxification enzymes activity of C. medinalis treated with different
concentrations of cyhalothrin in Changjhih. (a) P450 activity ; (b) EST
activity ; (c) GST activity. Different letters on the error bars indicate
the significant differences by ANOVA analysis (p < 0.05).
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Fig. 3. Detoxification enzymes activity of C. medinalis treated with different
concentrations of cyhalothrin in Houbi. (a) P450 activity ; (b) EST
activity ; (c¢) GST activity. Different letters on the error bars indicate
the significant differences by ANOVA analysis (p < 0.05).
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ABSTRACT

Yu, C.-H., and Yang, Y.-Y." Insecticides resistance and biochemical
resistance mechanism to cyhalothrin and cartap in rice leaf folder
Cnaphalocrocis medinalis. ]. Plant Med. 60(2): 15-22.
‘Corresoponding author, Y. Y. Yang, E-mail: nasuta@mail2000.com.
tw

In recent years, Cnaphalocrocis medinalis (Lepidoptera:
Pyralidae) become an important pest on the rice of second phase
in Taiwan. Application of insecticides was the main method to
control this insect, but the resistance to various kinds of insecticides
has been documented in Taiwan and other countries. This study
investigated the resistance of C. medinalis from Changjhih and
Houbi to eight insecticides. The results showed that both populations
developed resistance to cyhalothrin, and the Changjhih population
showed additional resistance to cartap. The synergist test was used
to determine whether detoxification enzymes were involved in the
metabolic resistance to cyhalothrin and cartap. When C. medinalis
of Changjhih and Houbi populations were treated with cyhalothrin
and three synergists individually, these two populations synergistic
ratio of 285 and 606.8 for piperonyl butoxide (PBO), 1.74 and 5.4
for Diethyl maleate (DEM), 2.21 and 7.53 for Triphenyl phosphate
(TPP), respectively. In addition, synergism of cartap and PBO
was observed in Changzhi population, and the synergistic ratio
was 3.64. Further analysis about detoxification enzymes activity
treated with cyhalothrin or cartap at different concentrations for
C. medinalis, biochemical assay showed cytochrome P450 (P450)
activity increased significantly for Changzhi population after
exposure 1 ug/ml cyhalothrin, however, the degree of Esterase (EST)
and Glutathione-S- transferase (GST) activity increased at higher
concentration of cyhalothrin. Besides, elevation of CYP450 activity
of Houbi population with the concentration increasing, but EST
activity was significantly reduced. The result showed P450 and EST
activity significantly decreased in Houbi population after exposure
to cartap. Above results concluded all three kinds of detoxification
enzymes are involved in metabolism of cyhalothrin for C. medinalis,
and cytochrome P450 is the major detoxification enzyme in the
metabolism of cyhalothrin and Cartap. Overall results showes
degrees of difference of cyhalothrin resistance from two poplution
might appear correlation with synergistic test by the PBO.

Keywords: Cnaphalocrocis medinalis, resistance mechanisms,

synergists, metabolic detoxification.



