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Abstract: In 2019 Spodoptera frugiperda invaded many provinces and regions in China which had a
significant impact on agricultural production. Chemical control is the primary measure to manage invasive
pests. Therefore the bioactivities of six pesticides with different action mechanisms against the newly
hatching and third instar larvae of S. frugiperda were determined in this study. The results showed that
chlorantraniliprole spinosad indoxacarb abamectin and methoxyfenozide had higher toxicity to newly
hatched larvae; chlorantraniliprole spinosad and indoxacarb had higher toxicity to the third instar larvae;
and compared with the newly hatched larvae the LCs, of the third instar larvae increased 78.06 1.70

11. 73 and 23. 09 times respectively. In this study we screened out the insecticides with high insecticidal
effect on the first hatching and third instar larvae of S. frugiperda respectively; proved that the resistance

of the younger larvae to some pesticides was weak but the resistance of the larvae after the third instar
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increased significantly; and provided scientific medication guidance for the chemical control of S.
frugiperda in the field.
Key words: Spodoptera frugiperda; insecticides; toxicity test
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Lepidoptera Noctuidae
fall armyworm
( Pitre 1988; Capinera 2000) .
2019 1
( 2019) . 1

A} A S N

( Casmuz et al. 2010) . 1.1

2019 5
° (100°93'N  21°74°E)
( 25 +1C. 70% +
. 2 ( 5% - L:D=16h:8 h)
2019) (Lynch et al.  1989) 10%
. F .3
’ 1.2

(95% ). (98%

v ) . (95% ). (99%

) . (99% ).
’ (98.2% ). 6
° 1.3

(
. — NY/T1154. 14—

\ ] 2008) . 1 000 ppm

2 000 ppm 0. 1% Triton X100
5
( 5 cm)
. . y- 10 s 7 cm
) . F, 3

o 0.1% Triton X400

o 10 3 o
( British Crop Production Council ( 25 +1C. 70% +5% - L:
2012) . 6 D=16h:8 h) . 48 h



2 6 331
1.4
DPS ( 2013) 6 3
3
L.Cy o 1.Cy, 95% 6
1 LG, . 3
2
N N 3
2.1 6 LC,,
6 3
8.89% ~95.56% | ( 2019) ,
1.25 ~20 mg/L) . 13.33% ~86.67% ( . .
1~16 mg/L) . 11.11% ~95.56% ( 20 ~ 3 o
320 mg/L) . 11.11% ~ 88.89% ( 2.5 ~ (2019)
40 mg/L) . 2.22% ~ 88.89% ( 0.25 ~ o
4 mg/l) . 6.67% ~84.44% ( 2.5 ~
40 mg/L) ( Do ( Gutiérrez — Moreno et al. 2019)
1C,, : . .
( 1o
LCs
LC,, ( 2), o
2.2 6 3 ( 2019)
6 3 o
3.33% ~96.67% ( 1.25 ~ 3
20 mg/L) . 10.00% ~ 90.00% ( 80 ~ o
1280 mg/L) . 16.67% ~93.33% ( 20 ~ Plutella xylostella
320 mg/L) . 10.00% ~ 93.33% ( 5 ~ Helicoverpa armigera - Heliothis assulta-
80 mg/L) . 13.33% ~ 100.00% ( 5 ~ Pieris rapae o
80 mg/L) . 6.67% ~93.33% ( 80 ~
1 280 mg/L) ( 3). 3
3 1C,,
. LGy, 320. 437 mg/L.
N N N N 48 h
3 3
LC,, ( 4.
3 LC,,
LC,, 78.06. 1.70.
11.73  23.09 ( 2. 4). N N



42

Journal of Environmental Entomology

332

X96 1+9L°T= A q (LTL L1~ GSL1TT) 006 €1 (¢) e 6vC 07 2961 oprzouagAXoqIoIN {fff Yl ¥ 65 th
XCET+HP8¥P=4A P (TEY 1~ 0L67°0) SLI'1 (€)06°C [LT°0F€CET pesourdg 3 [\ o2
X261+ ¢€0°€= X q (€0¥ €1~ L0S '8) €59 01 (€)89¢C €VT0F 1261 qreoexopur ¥ T 2
X[eCT+6L0=A ® (01 08~ 616°€S) TE0 99 (€)09°0 89C0F II€C QUOZIWNRIN S T W1
XE6'1+18°¢=4X 2 (1ST°S~8LT’E) SOT ¥ (g)oro Y0+ €671 unoowreqy 3 E 47 fu
XeeTttIve=AX 2 (068°S~7867°€) €V8 ¥ (€) $9°1 L9T 0¥ 0CE T ooxdrruenueIoy)) XY 3
uopEnbs vopseasior Anoraf, (1/4w) (14 %56)*1 ()X ds ¥ odorg sopronoasu|
T L o] £ L (R EVE %S6) F Hhh A0 (A EDHYE PN T e (257
ppsadidn.if ni1aydopodg Jo deare] payojey A[mau jsurese SIPNIISUL 9 Jo ANANIR [BPPNIISU] T IqeL
FhE O (Al W B M KB MK [ ¥ 9 T
68 8+ vv ¥8 (V1% 88 'C+ 68 88 ¥ CCCF 6888 (% CCCTF 9556 0ce C8°E+ L9798 91 CCCF 96 °S6 0¢
88 'S¢ F 96 °¢¢ 0c CCTFILIL [4 Yy ¥+ TC 9 0C CCTF8LLL 091 P8 EF €€ EL 8 g8EFeereL 0l
88 °CFTC Y 01 S8 ¢+ 000y I CCTF 96 ¢SS 0l ¢8°¢+00°09 08 CCTF 68 8¥ 4 C8EF L9 OV S
68 '€+ 00 °0C S 81 0T+ L9 9C S0 [4SIR Iah 4 S CCTFILIE or Yy F vy ve [4 CCCF 68°8C §C
C8'EFL99 §C CCCTFIT §¢0 88 S+ II'II ¢C CCCF I 0C E8EF gL el I 88°CF+68°8 STl
00°0+F 000 0 00°0F00°0 0 00°0+00°0 0 00°0+F 000 0 00°0F00°0 0 00°0+00°0 0
b:mto_z UOTIRIUSDUOT) b:mtoE UOTIRIIUSDUOT) b:mtoE UOTIRIIU9DUOT) b:mto_z UOTIRIIU9DUO) b:mtoE UOTIRIIU9DUOT) b:wtcE UOTIRIUIDUO)
(%)% (1A FH (%)l (TAOFH (%)W (TANFEB (%)W (TAW)FEB (%)W (1AW (%) (T1/4w)FH]
9PIZOUSJAXOYIR A pesourdg qreoexopuy QuozZIwn eIy unosweqy aoadifiueiiueIoNy)
iYW h HzEXZ W T = B A7 i W

ppaadidn.if ni1aydopodg Jo Jeare] payojey A[mau jsurese SIPINIISUL 9 JO SAPIBIIOIA | d[qRL

1260 (7 A (e M 2 S R M M MK B PX e Sk 9 T 2



333

XCETH060=4A ® (911 "80¥ ~ S6T 'TST) L66 "0TE (€) 9zl 6CC 0F ¥SE€C oprzouagAxoyoly (¥l ¥ 5
XOIL'e+Ly'1=4 2 (EvL 61~ 8TV '6) S8L El (¢) €T¢ 9¢r 0+ 001 ¢ pesourdg 3 [\ 52
X6l T+ SCT=A 2 (v€T €T~ 8¥6 "€1) 180 "8I (€) s 9I€ 0+ 981 C qreoexopuy A i i
X60 T+ 1T 1=4 q (869 €8~ €11 °6¥) TIL +9 (€) 0£°0 60€ ‘0¥ 60 T ouozIum IO 3 ¥ 14
I T+HI¥0=4 e (161 Iy~ ST8 L¥T) LEV 0TE (¢) sTo CIe’0F 091 T unodwreqy 3£ B 7 g
X60'e+10°¢c=4 P (S87°S~6S9°¢) 68F ¥ (e)1rt 107 "0+ 8%0 '€ apoadrpruenueioryy) Y4 3k ¥
uonenba uorssaidar Aorxo], (1/8m) (T4 %S6) ®)1 ()X 1S F odo[g SOPIONO9SUT
HLCEf ] [ERE (R £ %56) H Werh A4 3E (HHIE B HRY F iy h7
vpLadidn.f viaydopodg Jo esre| Jejsul | ¢ jsurede sIPNIASUL 9 Jo A)ANDE [EPPNIASU]  § AR
FEHEEHHEGH ¢ S E B EME W KE X ETEEN 9 v 3

€EEF EEE6 08¢l 00 "0F 00 001 08 €EEF EEEO 08 €EEF EEEO 0ce LL"S¥ 0006 08¢l €€ 'EF L9796 0c

LL"S¥ 00 0L 09 €€°EF L9796 or €eeFeeEL oy LL"S¥ 0008 091 C8'8F €€ EL 0¥9 L99F ££°¢8 01

L9 9% L9 "9¢ 0ce LL"S* 0009 0C L9 °9F L9 96 0C €€°EF L9°9¢ 08 L99F €e7¢s 0ce L9 9F £€€°¢9 S

€EEF EEET 091 00°0¥ 00 0¢ 0l LLS¥ 00 0¢ 01 SSIT+00°0¢ or €EEF €E7°ET 091 LL"S¥ 00 °0C §C

L9°9FL9°9 08 €eeFeeel S LLS¥ 00 01 S L9°9%F L9 91 0T LL"S¥ 00 0l 08 €eeFee’e STl

00°0+00°0 0 00°0+F 000 0 00°0F00°0 0 00°0+F00°0 0 00°0+00°0 0 00°0*F 000 0
bm?ﬁog UOTIRIIUSOUOT) %5382 UOTIRIIU9DUOT) b:wtoE UOTIRIIUIDUOT) bzmﬁoE UOTIRIIU9OUOT) >.Emto§ UONRIUSDUOT) b:mtog UONRIIUSOUOT)
(%)se 1% (1A FH (%) 1Y (TAOFH (%)W (TAN)FEB] (%)W (TA)FEB] (%)l (TAFR (%)k1d (1/4u)FH]

9PIZOURFAXOYIO ] pesourdg qIeoexopuf QuoZIUM[JeId |\ UrOWEqy opoxdijruenuRIONy)

Y ¥ FEYZ W TS kAT W th 3 E

vpsadi3nif visydopodg Jo deAre| Iejsul | ¢ JSUlESe SIPNIISUL 9 JO SANIEMON € I[qEL

FLUHEGH cRWE D ENT I KBRS 9 €2



334 Journal of Environmental Entomology 42

( References)

BCPC ( British Crop Production Council) . The e-Pesticide Manual
M . Version 6.0 16th ed 2012.

Capinera JL. Fall Armyworm Spodoptera frugiperda ( J. E Smith)
( Insecta: Lepidoptera: Noctuidae) M Gainsville  FL:
University of Florida Cooperative Extension Service Institute of
Food and Agricultural Sciences EDIS 2000.

Casmuz A Juarez ML Socias MG et al. Review of the host plants of
fall armyworm  Spodoptera frugiperda ( Lepidoptera: Noctuidae)

J . Revista de la Sociedad Entomoldgica Argentina 2017 69:
3-4.

Gutiérrez-Moreno R Mota-Sanchez D Blanco CA et al. Field-evolved
resistance of the fall armyworm ( Lepidoptera: Noctuidae) to
synthetic insecticides in Puerto Rico and Mexico J . Jowrnal of
Economic Entomology 2019 112 (2): 792 —802.

Jiang YY Liu J Zhu XM. Occurrence and trend of Spodoptera
Sfrugiperda invasion in China J . China Plant Protection 2019
39 (2): 33-35.

J . 2019
39 (2): 33-35

Lynch RE Nwanze KF Wiseman BR e al. Fall armyworm
( Lepidoptera: Noctuidae) development and fecundity when reared
as larvae on different meridic diets J . Journal of Agricural

Entomology 1989 6 (2): 101 —111.

Pitre HN. Relationship of fall armyworm ( Lepidoptera: Noctuidae) from

Florida Honduras Jamaica and Mississippi: Susceptibility to

insecticides with reference to migration J . Florida Entomologist
1988: 56 -61.

Tang QY. DPS Data Processing System ( Volume III) Specialized
Statistics and Miscellanea Third Edition M .
Science Press 2013. DPS ( )

( ) M.

Beijing: Beijing

2013
Wang YQ Ma QL Tan YT et al. The toxicity and field efficacy of
chlorantraniliprole against Spodoptera frugiperda J/OL . Journal
of Environmental Entomology http: //kns. cnki. net/kems/detail /
44.1640. Q. 20190701. 1722. 004. html.
1/
OL . http:  //kns. enki. net/kems/detail /
44.1640. Q. 20190701. 1722. 004. html
Yang G. List of recommended insecticides for emergency control of
Spodoptera  frugiperda ~ J/OL . Focus News 2019. DOL
10. 13378/j. enki. pmn. 2019. 12. 003.
J/OL . 2019. DOI: 10. 13378/
J. enki. pmn. 2019. 12. 003
Zhao SY Sun XX Zhang HW et al. Laboratory test on the control
efficacy of common chemical insecticides against Spodoptera
Jfrugiperda J . Plant Protection 2019 45 (3): 10 - 14.
] 2019 45(3): 10-14
Zheng Q Wang YQ Tan YT et al. Bioactivity of spinetoram and its
field efficiency against Spodoptera frugiperda ] Journal of
Environmental ~ Entomology  http:  //kns. cnki. net/kems/detail /
44.1640. q. 20190712. 1523. 004. html.

J . http:  //kns. enki. net/kems/detail /
44. 1640. q. 20190712. 1523. 004. html



