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Abstract [Objectives] To determine the sensitivity of Spodoptera frugiperda in Fujian province to six insecticides
recommended by the Ministry of Agriculture and Rural Affairs. [Methods] The leaf dip method was used to determine the
lethal concentration 50 (LCs) of six insecticides (emamectin benzoate, spinetoram, indoxacarb, chlorantraniliprole,

clorfenapyr and lufenuron) to S. fiugiperda, collected in Jian’ou county of Nanping city, Yong'an county of Sangming city,
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Fuqing county of Fuzhou city and Changtai county of Zhangzhou city. The LCs, values of these six insecticides were also
compared between specimens collected in Jian'ou and Changtai populations in spring and autumn. [Results] The
susceptibility of S. frugiperda to the insecticides tested varied significantly among populations. The LCsy of emamectin
benzoate in the Changtai and Fuging populations was about twice than that in the Jian'ou and Y ong'an populations, and the
LCs of indoxacarb in the Changtai and Fuging populations was about 3 times than that in the Yong'an population. The
susceptibility of S. frugiperda to insecticides also varied between seasons. The LCsy0f chlorantraniliprole and clorfenapyr to
the Changtai population was 0.20 times and 2.26 times, respectively, in autumn than that in spring, and the L Cs, of emamectin
benzoate and indoxacarb to the Jian’ ou population was 4.75 times and 2.20 times, respectively, in autumn than that in spring.
Rearing ten successive generations without insecticide exposure caused the LCs values of lufenuron, indoxacarb and
chlorantraniliprole to decrease 8.15, 22.87 and 10.58 fold, respectively, compared to the F; generation. [Conclusion] Field
populations of S. frugiperda in Fujian province are generally still sensitive to the six tested insecticides in 2020. In Changtai
and Jian’ou, the sensitivity of S. fiugiperda to chlorantraniliprole, clorfenapyr, indoxacarb, lufenuron differed significantly
between spring and autumn.
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Tablel Sampling information for Spodoptera frugiperda in 2020
R LT A5 b TR o
oriectio © Collection site Latitude and longitude Corn growth period Insect instar
(month-date)

04-15 M, KR, BRAbE 117.75°E, 24.62°N 12 -l ifi: 19 4-5 1%
Chenxiang, Changtai, Zhangzhou Twelfth leaf-Tasseling  4th-5th instars

05-28 mPT, RRRRT, ARG 118.32°E, 27.05°N 12 i i-filifi: 1) 5-6 it
Dongfeng, Jian’ ou, Nanping Twelfth leaf-Tasseling  5th-6th instars

06-13 B NI & AN 117.37°E, 25.97°N 12 il 9 5-6 it
Xiaotao, Yong'an, Sanming Twefth leaf-Tasseling 5th-6th instars

06-15 R, ARV T, R 119.39°E, 25.73°N 12 M-H]-fili 1Y) 4-5 1%
Rongcheng, Fuqing, Fuzhou Twefth leaf-Tasseling 4th-5th instars

09-24 EIMT, KBS, Bk 117.75°E, 24.62°N 12 i359-fili 5 4-5 i
Chenxiang, Changtai, Zhangzhou Twefth leaf-Tasseling 4th-5th instars

10-14 mPT, RRRRTT, ARG 118.32°E, 27.05°N 12 -3l ifi: 30 4-5 i
Dongfeng, Jian’ ou, Nanping Twefth leaf-Tasseling 4th-5th instars

*2 #HRAFER
Table2 Information for insecticides
PR 2R 51 TR R
Insecticide Type Producer Mode of action

1% P BB 4E R R R P REY KA NEEE DRRMEER N A=A AR 5

ME Macrolides PR 3542 H] Contact and stomach

Emamectin benzoate 1% ME

15%¢i HL g SC ST AU g2k

Indoxacarb 15% SC Oxadiazine

200 g/L 58 HO A H Mt e SC A0 FH Tk P B R FH T e 2
Chlorantraniliprole 200 g/L SC  O-carboxamidobenzamide
20% Wi ik EC e es

Lufenuron 20% EC Benzoylurea

10%He dhiF ME E RS

Clorfenapyr 10% ME Pyrrole

60 g/lL L ILZRTHE SC KIFNBEE

Spinetoram 60 g/L SC Macrolides

Anhui Tianchengji Agricultural
Research Institute Co. LTD
VLI BB AL A PR 7]
Jiangsu Suke Agrochemical Co.
LTD

ESJEE e SR /A

FMC Corporation

VL3 AR B3 A BR A F)
Jiangsu Zhonggi Science and
Technology Co., LTD

TLVE Pt A A PR 7]
Jiangxi Zhongxun Agrochemical
Co., LTD

Pt e gl B A BRI A
Kedihua Agricultura Science
and Technology Co. LTD

SRS
Stomach and contact

R LN
Stomach and contact
RN
Stomach and contact

BHEE . AR AP
Stomach, contact, and
systemic

il A AN S B
Contact and stomach
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Table3 Toxicity of six insecticidesto the 2nd instar larvae of Spodoptera frugiperda
from four areas of Fujian province

SR AE ]
g HsIX. District (H-H)  flEsbifEin LCoso (9B%FL) Y Ry Ak
Insecticide ( county, city ) Samplingtime  Slope+SE (mg-L?) Pvaue  df
( month-day )
HAEAE AR mF R 05-28 1548+0.228  0.020 (0.014-0.027) b~ 3.177 3
R R ER Jian’ ou, Nanping
Emamectin =7k 47 06-13 1.787+0.215 0.022 ( 0.017-0.029) b 1.686 4
benzoate Yong’'an, Sanming
1M A 06-15 2.625+0.316  0.042 ( 0.033-0.062) a 3.292 4
Fuging, Fuzhou
M K2R 04-15 2.002+0.240  0.045 ( 0.035-0.060) a 1.300 4
Changtai, Zhangzhou
Ef7 U RS 05-28 1.753t0.261 5654 (3.660-7.707) ab  2.204 4
Indoxacarb Jian’ou, Nanping
=gk 06-13 1.095+0.162 2991 (1.997-4.384) b 1.503 4
Yong' an, Sanming
HIN AR 06-15 1.340£0.257 9,848 ( 6.526-14.147) )a 2.282 3
Fuging, Fuzhou
R RSE S 04-15 1.454+0.187 9,997 ( 7.345-13.814) a  3.864 4
Changtai, Zhangzhou
AR e RSz 05-28 1.418+0.183 7,921 (5.744-10.955) a  3.493 4
Chlorantraniliprole Jian’ ou, Nanping
=R gk 2 06-13 1.327+0.250 3.480 (1.440-5.630) b 2.718 4
Yong' an, Sanming
TE AR 06-15 1.575+0.214 5002 ( 3.716-7.232) ab  3.878 4
Fuging, Fuzhou
EM K2R 04-15 0.957+0.150 7572 (4.818-14.976) ab 1.257 4
Changtai, Zhangzhou
T R RSz 05-28 1.461+0.187 4716 (3.442-6.448) a 2924 4
Lufenuron Jian’ou, Nanping
= HR K 2 06-13 1.369+0.360 1.904 ( 1.016-2.755) b 1.074 3
Yong'an, Sanming
e M AR 06-15 244740329 2209 (1.801-5.922) ab 1234 3
Fuging, Fuzhou
MK 2R 04-15 1.379+0.183 3407 (2.455-4.650) ab  0.676 4
Changtai, Zhangzhou
U [Raz 05-28 4.165+0.618 5137 (4.495-5.768) ab  3.337 4
Clorfenapyr Jian’ ou, Nanping
=Wk 06-13 74451052 5529 (5114-6.013) a  0.536 4
Yong'an, Sanming
M A 06-15 5.073+0.884 5237 (4.655-5.922) ab  0.439 3
Fuging, Fuzhou
N2 04-15 5.534+0.931 4284 (3.744-4718) b 2298 4

Changtai, Zhangzhou
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4£3% 3 (Table 3 continued)
R AL ]
2 HIX District (H-H)  fbRebimn LCso (98%FL) Y forfl i
Insecticide ( county, city ) Samplingtime  Slope+SE (mg-L?) Pvaue  df
( month-day )
LHEZRER R 05-28 1.337£0.225  0.070 (0.045-0.100) ab  3.844 3
Spinetoram Jian’ ou, Nanping
= Ik % 06-13 1.888+0.302  0.059 (0.042-0.077) ab  3.730 4
Yong'an, Sanming
M A 06-15 2.679+0.477 0.056 ( 0.042-0.070) b 1.793 3
Fuging, Fuzhou
MK ZE 04-15 2.792+0.330  0.085 ( 0.071-0.102) a 1.755 4

Changtai, Zhangzhou

D R X AN B s R R A% R R0 6 S [ 4 X 85 3 5 0k 0 LCoo (22 R 03, PR FREFR
D: Non-overlapping of the confidence intervals indicates that LCs, values of the same insecticide in different regions are

significantly different, which are represented by different lettersin the table.

R4 2020 FHEMFE MR H EFEX 6 FhR RA MR
Table4 The susceptibility of the spring and autumn field populations of
Spodoptera frugiperda to six insecticides in 2020

2020 4457 Spring 2020 2020 4k Z= Autumn 2020 )
255 X ;
i Disicr RIS LCp (95 FL) Y g WO (GP0FL) Aetatvaraio
SlopetSE (mg-L™) Slope + SE (mg-L™)
FH BB 4 Ry M 2.002+0.240 0.045 1.833+0.212 0.064 1.42
EARMRE: Changtai, Zhangzhou (0.035-0.060 ) (0.049-0.084 )
Emamectin R 1.548+0.228 0.020 2.748+0.337 0.095 475
benzoate Jian’ ou, Nanping (0.014-0.027) (0.077-0.118)
B, M 1.454+0.187 9.997 0.728+0.110 5.569 0.56
Indoxacarb Changtai, Zhangzhou (7.345-13.814) (2.424-11.457)
R 1.753+0.261 5.654 1.044+0.156 12.461 2.20
Jian’ ou, Nanping (3.660-7.707 ) (8.952-20.791)
ot M 0.957+0.150 7.572 1.902+0.311 1.493 0.20
Chlorantraniliprole Changtai, Zhangzhou (4.818-14.976 ) (1.125-2.165)
TR 1.418+0.183 7.921 1.052+0.202 3.852 0.49
Jian’ou, Nanping (5.744-10.955) (2.516-6.774 )
TR M 1.379+0.183 3.407 0.809+0.212 5131 151
Lufenuron Changtai, Zhangzhou (2.455-4.650 ) (2.684-10.728)
R 1.461+0.187 4.716 2.147+0.263 2.595 0.55
Jian’ ou, Nanping (3.442-6.448) (2.077-3.240)
Ui B 5.534+0.931 4.284 3.225+0.931 9.677 2.26
Clorfenapyr Changtai, Zhangzhou (3.744-4.718) (7.618-20.457)
AR 4.165+0.618 5.137 3.276+0.675 7.403 1.44
Jian’ ou, Nanping (4.495-6.768 ) (6.367-8.945)
L E M 2.792+0.330 0.085 0.732+0.191 0.140 1.65
Spinetoram Changtai, Zhangzhou (0.071-0.102) (0.075-0.313)
R 2R 1.337+0.225 0.070 2.142+0.278 0.116 1.66
Jian’ ou, Nanping (0.045-0.100) (0.881-0.148)

Vo BERERER, R Rl U FRR R SR R REY L Coo (2 5 3

2. M HEAE=FkZE LCoo {Hi/% 7 LCoo fH .

Y: Non-overlapping of the confidence intervals indicates that the LCs, values of the same insecticide are significantly
different for the field populations of S. frugiperda in spring and autumn.
2: Relative ratio=L Cs, value of autumn/L Cs, value of spring.



14 R RS s e A 3 S AT T [ R o 7 A 3% HL R - 229 -

R5 EMEREF AR Fp R 6 R BRI
Table5 The susceptibility of the F; and Fy generations of laboratory populations
of Spodoptera frugiperda to six insecticides

Fi Fio ,
Bl VR b HART A 2
Insecticide RrgapRiit LCso (95%FL) Y ﬂj i%(ggﬁ LCso (95% FL) ¥ Relative ratio
Slope+SE (mg-L™h opet (mg-L™h

HZ LT R &= 2.002+0.240 0.045 2.366+0.287 0.010 4.50
SRR (0.035-0.060) (0.008-0.013)
Emamectin benzoate
Ef AU, 1.454+0.187 9.997 1.394+0.281 0.437 22.87
Indoxacarb (7.345-13.814) (0.259-0.630)
by 0.957+0.150 7.572 1.519+0.262 0.716 10.58
Chlorantraniliprole (4.818-14.976) (0.448-0.993)
AL IR 1.379+0.183 3.407 1.707+0.265 0.418 8.15
Lufenuron (2.455-4.650 ) (0.289-0.583)
I 5.534+0.931 4.284 3.097+£0.481 1.464 2.93
Clorfenapyr (3.744-4.718) (1.158-1.793)
LREZIHE 2.792+0.330 0.085 1.684+0.260 0.048 177
Spinetoram (0.071-0.102) (10.033-0.068 )

VB DX RS T A R A BRI R ST RO Fy AR Fro fRY LCso fH 22 5 35 .

2): FRAXF ttfﬁﬂzl FC LCso TE/Flo’f’E LCs fﬁo

D: Non-overlapping of the confidence intervals indicates that the LCs, values of insecticide are significantly different

between F; generation and F,, generation of S. frugiperda.

2: Relative ratio = LCsy, value of F; generation/L Csy value of Fy generation.

L Coo (H 22 2N | A ZRIREY 24, B HUgix
. RIEFIHER LCoo (HZY RPN 3 £,
X 2 5 AT R R T DX M b B 1 Ry R
T A BT fef R B AN T) I A A AL 2R R VY
T, RS O B R AT, IR AR DL B
LA 32, PRS0 R I B A DXk 2% S e
HA IR, AT RGN E 2Lk
DI AR H AR R BB A BORAIAE X, B
TR R AR R A B, FREMME R LR
JyE I, AR BIA B S LIRS AR
AR AP IR IO FORFIAEIX , B Sy I 7
HEEK EEERREER LA, FEKEX AL
AP . MG E 1Y AR LS RO R
A 2020 41 10 J7, i A 45 b DX R 1 57 7 0 T
[ ANEEXT 6 AL BB S, X 5
WA I Z R R | 4Edh A HORF Ik |
B FE R S I X e B MR A R R U
PE (SRS, 2019; IR 4P%, 2019; FHHi

4: 0 2019; MRS, 2019) HUBFITLE A —
o AHR, HT A HURIME 50 AN )5 R Y 5
DRI 27 50 U b 3ol P 25 57 X — AP AR 45 2
TR HAFAE 250 & R KB AN 25 2200

B TR IR X A HR R ) AR A A A
(2 PR 2 S, S G R g e e R g6 s
REKEMHEN LCs [ HIEHFZM 0.20 f5H1
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5 o 1 5 e 2 70 S 1) b el R R 22
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AR A 5 ' AT O R % Y) ( Fukuda and
Nagata, 1969; Heinrichs, 1994; kL1 %%, 2002 ).,
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PEFRIARWHT R AR HUR (B 26%, 2020) , 14
LA T2 T B K e o (1 SR AR A X AR
HE R RETE X (RBKHEAE, 2019; 2 R 94E,
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