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Resistance of Spodoptera exigua to insecticides and
mechanisms of resistance
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Abstract  Spodoptera exigua (Hiibner) is a worldwide pest, in recent years moving from secondary to primary pest
status. It has developed significant resistance to many chemical and biological control agents. In this paper, the resistance
conditions of S. exigua to organophosphate, pyrethroid, carbamate and growth regulation insecticides and to Bt toxins are
described, the mechanisms of resistance are discussed and tactics for managing resistance are mentioned.
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3 HMIRIERER

TG BN 9 0 % AR 2y P R K 1 R
GEMEIN, TR SR BT M R RS A e e R
77 ERFER 2

203 O B R HOAR) AR BT S N
22y o 45 2 5 LU R R R E T
I f6 FORT A ] 2 2 B R A . IR 2T
RKYHFE BB EARE B AR, it
T B AL 0T AN TR 245 001 KT R RE AN TR T H
ARME P S 3 J5t R I BBUROK Ao DL A B N
PR 2 Pl i T O B R R ) A
[T G711 S 1 P Kl SN = N G 718 6 R VA B v !
L5 T SR AR U ) 25 70) TG A8 EL U 1 24 7 adk
(RCE

A6 W 5 LUAE W AR 2 4% 2% SR A L BL
B AN [ 1 B B AR 2o o A R U AR BN A
I e S e R dU R R A A L R S e
HIREE G MG AR &5 & SE 22 F T R e
A AR 2 A 5 o

AR — Pl & CRE AR R B R,
AR S ERC5E R T N S5 PR S 1l T AR T
P KNy 248 7 ke A U R iff 3T 98 B R I AL
FE B ¥ 38 T 2 5 3 v B v 280 R

% £ ik (References)

Ahmad M, Arif MI, 2011. Resistance of beet armyworm
Spodoptera exigua (Lepidoptera: Noctuidae) to endosulfan,
organophosphorus and pyrethroid insecticides in Pakistan.
Crop Prot. , 29 (12) :1428—1433.

Berdegué M, Trumble JT, Moar WJ, 1996. Effect of CrylC
toxin from Bacillus thuringiensis on larval feeding behavior
of Spodoptera exigua. Entomol. Exp. Appl. , 80(2) :389—
401.

Byrne FJ,

Insensitive

Devonshire AL, 1993.

acetylcholinesterase  and  esterase  polymorphism  in
susceptible and resistant populations of the tobacco whitefly
Bemisia tabaci (Genn.) . Pestic. Biochem. Physiol. , 45
(1) :34—42.
Byrme FJ,  Toscano NC, 2001. An  insensitive
acetylcholinesterase confers resistance to methomyl in the
beet  armyworm  Spodoptera ( Lepidoptera:

Noctuidae) . J. Econ. Entomol. , 94 (2) :524—528.
Dingha BN, Moar WJ, Appel AG, 2004. Effects of Bacillus

exigua

thuringiensis CrylC toxin on the metabolic rate of CrylC
resistant and susceptible Spodoptera exigua ( Lepidoptera:
Noctuidae) . Physiol. Entomol. , 29 (5) :409—418.
Gunning RV, Moores GD, Devonshire AL, 1998. Insensitive
acetylcholinesterase and resistance to organophosphates in
australian  Helicoverpa Pestic.  Biochem.

Physiol. , 62(3) :147—151.
Hernandez-Martinez P, Ferre J, Escriche B, 2009. Broad-

armigera.

spectrum  cross—resistance in Spodoptera exigua from
selection with a marginally toxic Cry protein. Pest Manag.
Sei. » 65 (6) :645—650.

Hernandez-Martinez P, Navarro-Cerrillo G, Caccia S, de
Maagd RA, Moar W], Ferre J, Escriche B, Herrero S,
2010. Constitutive activation of the midgut response to
Bacillus thuringiensis in Btresistant Spodoptera exigua.
PLoS ONE, 5 (9) : el12795. doi: 10. 1371 /journal. pone.
0012795.

Herrero S, Gechev T, Bakker PL, Moar W], de Maagd RA,
2005. Bacillus thuringiensis Cry 1 Ca-resistant Spodoptera
exigua lacks expression of one of four aminopeptidase N
genes. BMC Genomics, 6 (1) :96.

Jia BT, Liu YJ, Zhu YC, Liu XX, Gao C, Shen JL, 2009.
Inheritance, fitness cost and mechanism of resistance to
tebufenozide in Spodoptera exigua Hiibner ( Lepidoptera:
Noctuidae) . Pest Manag. Sci. » 65(9) :996—1002.

Lai T, Li J, Su J, 2011. Monitoring of beet armyworm
Spodoptera exigua ( Lepidoptera: Noctuidae) resistance to
chlorantraniliprole in China. Pestic. Biochem. Physiol. ,

101 (3) :198—205.



6 JU] I5 % HE ST < T 3B U K U LB 5 3

*1663 -

Moar W], Pusztai-Carey M, Van Faassen H, Bosch D, Frutos
R, Rang C, Luo K, Adang MJ, 1995. Development of
Bacillus thuringiensis Cryl C resistance by Spodoptera exigua
( Hiibner ) ( Lepidoptera: Noctuidae ). Appl. Environ.
Microb. , 61 (6) :2086—2092.

Smagghe G, Dhadialla TS, Derycke S, Tirry L, Degheele D,
1998. Action of the ecdysteroid agonist tebufenozide in
susceptible and artificially selected beet armyworm. Pestic.
Manag. Sci. , 54 (1) :27—34.

Smagghe G, Pineda S, Carton B, Estal PD, Budia F,
Vimuela E, 2003. Toxicity and kinetics of methoxyfenozide
in greenhouse selected Spodoptera exigua ( Lepidoptera:
Noctuidae) . Pest Manag. Sci. , 59 (11) :1203—1209.

Stapel JO, Waters DJ, Ruberson JR, Lewis W], 1998.
Development and  behavior of  Spodoptera  exigua
(Lepidoptera: Noctuidae) larvae in choice tests with food
substrates containing toxins of Bacillus thuringiensis. Biol.
Control, 11:29—37.

Wang W, Mo JC, Cheng JA, Zhuang PJ, Tang ZH, 2006.
Selection and characterization of spinosad resistance in
Spodoptera exigua ( Hiibner) ( Lepidoptera: Noctuidae ) .
Pestic. Biochem. Physiol. , 84 (3) :180—187.

el ok, . KL, K4, 2009 SHBERE
6 i A BE . R 2y, 48 (1) 13—16.

R, M #k AN, 2000, K% B SRR HH 5 dUR AR )3 KPR
XL AR AR, (9) :31—33.

OB, VL R, 2008, FH SR 6 JL SRT AL SR ] R
WPV K AEF AR, 20 (5) :359—363.

TUARRE, YRR, XUAURF, 2007, S o] ik ek ek 0
PEIEE R PPN K A8 Ho BT M. R d AR, 50 (11) ¢
1116—1121.

Lk, TEAlBE, Eoosk, I, 2010, JLFH 255 B i 15 1E
Tl 2 0k 1) PR 24 R B YT PSR 4G, 32(3) 128—29.

TLSEAR, DALET, 2010, 3k H FlF 2 A0 IT % 5 B & BT

R EEH. KIS, (18) :36—37.

VLSEAR, WALE, VFE P, 2010, 37 48 3240 Mk F ) el
B R R R A AT KL ER SR, (18) :34—35.

R4, R, 2009, BE R4 B BRM G R A H
Utk AR R TG A . A AEY) 244, 30 (1) :108—111.
R4, R, 2010, Ff S B0 X R A4 T RN SR
W U LB N AR A SR, 21 (1) :203—208.
XUFKAS T R, 2003, Sk 40 6 S0 5 2% IR ik 1 &=

K E N, B AR, 46 (3) :288—291

XRAS, TR, SRR, A4, 2007, Ff %430 A W
TH A S0 24 B B PR IR 2t 2 D) e A A Il R TR R
fh. R, 50(4) :349—354.

XIBLRK, YLSEAR, 2002, FISEROMR ALY iE . MR
28 (1) :54—56.

HW, RALW, 3k3C#E, 5T U0, 2005, U 2R R 4
BEFl SRR S RN R ALtk A B G & .
[ Al B2, 38 (10) :2007—2013.

A TE s, AR B, B, KN, 2009, 36 4 SR A
FH o) Fh e DT 2 v S . R ARy, 35 (1) (114—117.
FITHE A, 2002, B dURE W A FIE SR Ak ™ E 5 1)

et AR R, 30(1) :84—84

T, m W, IR, E=FI, HT, 2011, FHE SRk i et
qUg R RIS G R Rk g AR U7 KL O R
%, 44 (18) :3741—3749.

FAFIE, TR, KA, X8, B4, EN5, 2010, # %k
T U E TR0 R 5 e 24 2 2 LA B AR S R AR Ak R R
2, 23(2) :42—46.

SUHUUE, HES S 2000, R T du M S 000k P ik
WEgT. P EAEE, 27(9) :10—11.

HEM, T2, TANF, HEEIS, 20100 F5 3E R R
W 1) Ay 2 BRI K B iR IR R A DR B, 36
(3) :34—38.

AP, STEE, EMEHT, 2008, £ £ vk SE A kAR K
K7 o34 R B B, Riggise, (1) :85—88.

>

&



	kczs201206 248.pdf
	kczs201206 249.pdf
	kczs201206 250.pdf
	kczs201206 251.pdf
	kczs201206 252.pdf
	kczs201206 253.pdf
	kczs201206 254.pdf



