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Abstract: Methoxyfenozide (RH-2485) belongs to a new group of insect growth regulators, bisacyl-
hydrazines, which mimic natural insect moulting hormone by binding competitively to ecdysteroid re-
ceptors and inducing a premature larval moult. Although acute toxicity tests have shown that me-
thoxyfenozide is the most potent non-steroidal ecdysone agonist to date against larval Lepidoptera, and
exhibits a high degree of safety to non-target insects, knowledge about the sublethal effects of me-
thoxyfenozide is still limited. Considering that non-lethal impacts of insecticides on various life history
parameters may affect pest population dynamics, we investigated the sublethal effects of methoxyfeno-
zide on Spodoptera litura (Fabricius), a worldwide-distributed agricultural pest. Based on the bioas-
say results, 3rd instar larvae of S. lizura were treated with methoxyfenozide at concentrations corre-
sponding to LC;, and LC,, by the artificial diet incorporation method. Higher rate of deformed pupa
and lower eclosion rate were observed, and the fecundity and egg hatchability were significantly de-
creased compared with control, suggesting that methoxyfenozide at sublethal concentrations had a
negative effect on population development of S. litura. The sublethal effects of methoxyfenozide on
detoxification enzymes were also studied. After exposure to methoxyfenozide at LC,, for 24 h and LC,,
for 48 h and 96 h, the activities of esterase (EST) were significantly increased compared with control.
The activities of microsomal multifunctional oxidase (MFO) and glutathione S-transferases (GST)
were also significantly enhanced when 3rd instar larvae were treated with methoxyfenozide at LC,, for
24 h and LC,, for 96 h, respectively. These results indicated that detoxification enzymes of S. litura
could be induced by methoxyfenozide depending on the concentration and the time after treatment. Fi-
nally, the importance of sublethal effects of insecticides on development, reproduction and detoxifica-
tion enzymes of pests were discussed.
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S e Wk Spodoptera litura (Fabricius) &
—Mit RS AR EERLFR, TEGEEMR
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Ko EBETX RIS B AL e R £,
REALZER B B # BRSO IR A LA
AULBE 5 P BRES IRk R DL R = &
BOZEEERNBH=ET RFERERTEES,

48 B Bk F (methoxyfenozide, RH-2485) 2
i % -1 87 2 5] (Rohm-Hass) FF & 14 57 & Bt 3
MERARFEIEATFHRERZTZEMEHE
BBIEMB S . AR B E B R BA R
REFESE, AN FENEEREY R L. B4
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1 ARAeh s
1.1 #HHERASE

HERBI R IR T 2004 4ER A WAL RR Y , B X
REMATMAGRIEFE 2 F U L,

kg A A TR ESEFI(ER 9 cm)
HiE IR, A T BHEC 5 b & e R 550 g K& 150
2. 35iig 60 g EEREMY 40 g R EFHBRHFES 8. 0
g AR 4.0 g JULEE 0. 65 g .3kl 1 g . HEE 4
mL E &4 R 14.13 g K 2000 mL, RHEFE—
WHEBEAR (A2 5 cm, & 11 cm) A EE 4K L 7=
B, 4540 R AR TR ME L, B DL 10 ek . MR SR 1
AR 27+1C L6 D16:L8, MM IBE 70% ~
80% .,
1.2 #iRe#H

249 B (H BB BN (EEB KR
RAF), PEB(LERITEHLTARAA, &
) o CEREEWE (LWERAF —) ), H i
B &#(HHEAFRNARA A, EL),2,4-
THEEEAK(CDNB) (LA TAY TRAERA
Al S, B E RIS BEH K (GSHD) (B = R
K2 B R Ak 2 B 5T ) » Xt & 2K B} (Bio

Basic Inc, 43 ¥r4E) , X A5 35 55 B B (Alfa Aesar, 4y
P , 0 JF B 1T Y 453k (NADPHNa4) (Bio
Basic Inc #0433 .+ MBEA(LEBEER#
RBARAED B LHRE G250 ¥tk 2=t
R WAL L 3%
1.3 ZFhlzE

AR RE . AR EERBR RS
EHE, EATANEEES. KEMAFRS
(Vegums : Vrms =1:9), [FEHIE AN T A8
JERIYR B4y Bk 6.3.1.5,0. 75,0. 375,0. 1875
mg « L', HAKERN R, BARBERE - F£—RHE
YRR s 43 BN A 5 mL 10 45 F 4K ED B ik vk B
B 25, B4 BIMA 45 mL A T4k, >t B34,
REWMA ACKAREEH. FERFHWESH
BHMA G FRIL, B8R ILEE 10 3k 3 WAL IR
i, EHE 3K, 96 h FREILT-ZHK, HEA /N
JEER R REWRIE EERIBA KNS AR E
BRI AR,
1.4 THEFBRFASHBEHEHSTBERE
B0

WHE T I BIHLR KRG LCy . LCy , BL B A Y
WEMBESAN(REFER 1. 3), EKENX
B, ERESHEAL~2 g BERMN, 588
AFR/NAEERE—BUUER 24 h 1Y 3 &80k
G, A 30Kk 4dEERBRETEHATA
B IR EIEE .4 d.6 dERRE, B —KIF
E.MEFIER 3B 6 BRNETHY. W 5
LHEAPE P SRSl T = i1] Y
1.5 THAFBASRHEBHYSSTERER

A

43 B3 LCro - LCso ¥R B 1Y H &8 1 Bt Jjh A0 38 48
QIR 3 AR (FER 1. O, 43 TAHEE 24
h,48 h 1 96 h Bk & B F-70C K48 77, it
1.5.1 EEREIEHERNE. 2 R Harold £ J7
. BARR BB 3 LBl amms A1
mL 0.1 mol » LT BBR & th &k (pH=7. 5) FiKiH
A%, SRBT 12000 g,4 CE L 15 min, FER
WEEE A, PATER 3K, ¥ 27 mg B B
BT 45 mL 0.1 mol « L' BB ZE vh ¥k (pH=
7.0), M A o-Z BRZEHE (0. 113 mol « L, IE T
50 % A ) 100 pL, 38 KT IE1E NI YIEW . KBE
WRE 4 mL JEWIE WA 20 oL SR W, F 25C
KB BE 30 min, REE AR E S5 FE 722 N 7] WL 43
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JEAEH EF 595 nm WK B, XL 20 pL
BIRZE MWW (0.1 mol « LT, pH=7.5)RBHH .
P mOD » min « mg” 2R B,
1.5.2 BMHK SHEBHEEHNE. 2R
Scharf % gk, B HI &R 1.5. 1, BlH 63
mmol « L' CDNB H B /E 7 CDNB fB7E K .
BCi S 15 mmol « L R JERIA BEH KA 0. 1 mol «
LB MR 25 v W (pH=6. 5) /£ % CDNB 4 7 ¥,
BRI R R 20 pL BN 3. 22 mL CDNB 4 #7
WA 160 uL CDNB f#4£% , 25°C K ¥ 30 min, 7E
722 N B[ 04y 36 6 B3 £ F 334 nm il OD 1A,
L mOD » min! » mg! TG,
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NS
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BrARENERER., TRESVIHRRY,
Bt Bt BB B AR B 3R I R Spodoptera exigua
(Hibner) =BB & . fL#H 3 . WL 3, IR R W 48 .
WA TR 0 L 51, 408 4 ) e & i B 7= BB A IRl . Trisyo-
no 1 Chippendalet™ 1 #F45 k M ,0. 03 mg « kg
0.06 mg « kg’ B BEME L K 0. 005 mg « kg' #
0.01 mg « kg™ B & MMt 6E 45 7€ 28 V9 B £ OK#F
KR Diatraea grandiosella (Dyar) iR E W,
RIFE,RBRRPAE, EXRHR S, 5 EMHELL,

LCio M1 LCso H 4, Bt JHF Ak 2 A A6 U UK 59 0 7
5P B2 A0SR AL A AT B 3 AR . XN BSE R T
5 WA BB T IR SRR AR A AT O A
%, Seth USRI, & MR R BE R T
PHOURIR 6 W4 5 » BE 5 A At 5 SR Ak 7L T
i IE 9 S BC , S 2™ B0 B D, WAL A A, i —
BRI, AR ) Ab I B RS T R R AR
TR,

F1 THEEREFEABEHNFALETRERZETNEAEOZN

Table 1 Effects of sublethal concentration of methoxyfenozide on the development and reproduction of S. litura

RKEHE LCq LC,, CK
VHHRE/(g- k™ 0.123740. 0466a 0.104840. 02462 0.102740. 02762
4 KE/(g+ k™M 0.411840.1674b 0.571440. 14722 0.5967+0. 1750a
6 RE/(g~ k™M 0.5968+0. 2486a 0.7272+0. 207%a 0.83411+0. 4953a
L3—L6/d 10. 250041, 9702a 8.85194+1.0991b 8.4667+1,0417b
WHE/(g- k™ 0. 2826 10. 0486b 0.3065+0.0515ab 0.3326+0.0609a
WFHHEA/d 9. 000020, 8660a 9,227341.6119a 9. 080040, 7204a
B/ % 50. 00 18. 52 16. 67
PFALE/ % 90. 00 95. 45 100. 00
B/ % 20. 00 13. 64 12. 00
B Far/d 6.3333+1. 3663a 7.3333+2.4221a 8.0000+1. 2910a
B R Sk 532+105¢ 931+370b 1841+114a
WL/ % 1. 903340. 5705¢ 32,433342. 8521b 90, 904043, 9612a

H:FAATARFESERRE LSD ZEBBRGEERA B E(P<0.05),
&2 TEEFE AR S A BB X L 7 O B B M T R T

Table 2 Effects of sublethal concentration of methoxyfenozide on the activity of esterase of S. litura

W FEE WS 4/ (mOD « min? » mg™)
24 h 48 h 96 h
LCs 2396.0431+168. 0549ab 8427, 8039+ 926. 9516a 13151.5762+1163. 7341a
LCy 2404. 8622+199. 7353a 6663. 2995+ 395. 8611b 7780.11281+168. 5278b
CK 2080. 32871+93. 2577b 6359. 5430+ 306. 6418b 8590.1891+445. 7837b

W RATHEFERAE LSDELHERREZEFAEZE P<0.05),
F*3 WBFERE RS 0B NG SRR S TS BEEERE
Table 3 Effect of sublethal concentration of methoxyfenozide on the activity of MFOs of S. litura

e Z I REEALEEE / (mOD » min™ « mg™)
24 h 48 h 96 h
LCy 11. 4916 +1. 0053b 12. 8474%1. 47702 17.5864+1, 7659a
LCy 13. 914340, 1411a 13. 4463+ 1. 2087a 16. 334440, 4374a
CK 11. 1462+0. 7788b 12. 0908+ 1. 5172a 14. 674411, 5638a

R RFESERRAE LSD ZEBBREERA B E (P<0.05),
F4 THEERERERBEHRNHLEESEER SEBEBEEHRMW

Table 4 Effect of sublethal concentration of methoxyfenozide on the activity of GSTs of S. litura

e AT IS F 5 W Ts P/ (mOD = min’ + mg")
24 h 48 h 96 h
LCy 598. 3£60. 5a 810.8176. 3a 1122, 3+199. 8a
LCy 651. 4+59. 2a 746.51+27. 2a 839. 6152, 3b
CK 631. 7£71. 1a 812.4439. 5a 861. 5150. 2b

T FAATARFESERRE LSD ZERBREERA B E (P<0.05),



216 W o % W 21 %

B A B AR BAAMLBER I EFRNERER
FHEM, AU EREKANNEZER™ LS
SERL I R E RS RA SRR EE
A, ZEReE SN 0.0015 g « LR S
AbFE —ARKE 4 #&4h S, & I BL ) & B R
X I RE AL RIS R B RE RN, B
WES BN EM AR TN REAREER
RbFR/NZEIR Plutella xylostella BIRBRG. &
AFALHANARE R SHEBBEES R4
WA B E T 42% M 70% . Rumpf M
FEF) B A B 5 b5 AL P48 W Micromus tasmaniae
Y8R, d R AR BEH Ik S5 R B B
BB ERERA TG, A H K S
HRBEMEENBERMR. AARECIHARA,
LD;s 3 & 59X BBk iR 2 B iR 48 W 3 W4 %
BEH Bk SFRMREEEEE W, XEHR
R, WEFCHE AR BF AR B R N R RS
EHENESIERAEEZER ., AHRRA, 5WR
A HE, ST BFE B A R B X B SR IR B L
IR R A M H K SHBBERREA —&
HIEE- IR, IF BLX s /F B A BB i ]
FFR BN, T BR S L 2 T BB AL B AN 2 DE H K
S-HHEET RES 5RO IR B SR B #
R, 3 LT BE7E R QU R X B B R BRI B 26
b IBETRAEEEEM.
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