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Sublethal effects of chlorantraniliprole on the development and
reproduction of Spodoptera frugiperda
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Abstract [Objectives] To determine the sublethal effects of chlorantraniliprole on the Fy and F; generation of Spodoptera
frugiperda and thereby provide a theoretical basis for the rational use of chlorantraniliprole to control this pest. [M ethods]
The feed mixing method was used to determine the toxicity of chlorantraniliprole to S. frugiperda, and its sublethal effects on
the development and reproduction of the Fo and F; generations were studied using life tables. [Results] Treatment with a
sublethal concentration (LC,s) of chlorantraniliprole significantly reduced (P < 0.05) the fecundity and increased the longevity
(P < 0.001) of Fyfemales compared to the acetone-control. The duration of the 4th and 5th larval instars and adult longevity of
the F;, generation were significantly longer (P < 0.001), as were the pre-oviposition period (APOP) and total pre-oviposition
period (TPOP) (P < 0.05). The oviposition period was significantly shorter than that of the control (P < 0.05). The oviposition
period, fecundity (P < 0.001) and hatch rate (P < 0.05) of F, females were significantly less than in the control group, and, in
addition, the net reproductive rate (Ro) of the F; generation was significantly lower (P < 0.05) and the average generation cycle
(7) significantly longer (P < 0.05). [Conclusion] The results suggest that sublethal concentrations of chlorantraniliprole can
inhibit the population growth of S. frugiperda, which could contribute devel oping a comprehensive control strategy for this pest.
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I K Spodoptera frugiperda & T 15
AR, ™ TS RN G HL X, Ho4))
WHEARENE, SHELNHEA, &Rk
e, PREAE T EK . mR A AR ARHME
Py (hAe N RSEFTER AR R ER, 2019; =LA,
2020 ), 2019 4 1 F Zife) i AR [ = g 4 I F ok
WY HEE 2 ET (R4, 2019), A
B ST AR TR E DOk, X S A SR B
22 N FR E AR VR AR AU 58 1 B BT 55 . H
HI, FE PN B T By i B S 3 1k 2 2
#I, FHRAEH B (Chlorantraniliprole) J2: 2020
AEARMY A HB AR 1) BT R 2 B IR 2
Hetr 24 5 ) hERE 20 . A R R —Fh LA
[ HifaJe T 2K ( Ryanodine receptor, RyR ) I 1E
FHERFR AR e 28 4% R, i = 20T RyR
PG B FIEIE , S B R, Al
L HLPRRIE | e, (IR R, AP EESET
(Lahm ez al., 2009 ), 58 H A HIPE R U5,
FE PG 2R 5 FE L, G EHAE 3
H 3 At A B B8, ] s X R 2 A
KECFRI B ARTE AT A S L et m S Ry
P ( Tohnishi et al., 2005 ),

bifi A HOR I BERcE I R, OF
ZFhi 5 o R AR A T gk
Sun % (2018) il 2016 {144 B BTl
X ZALWE Chilo suppressalis T [8] FhFEXT 56 A 2K H
PR IR B T = AR, SUrEfEECh 249.6.
REJE (2020) Kl TOR A 7R . B TLIRA
IR S X A /N8 Plutella xylostella T8 5
2 B/ INSRENg ) Ao £ 0 S O FH e ™ A=
T RSP, TARFEEAE] 6 642.12 %,
TSR I B Z et . BAEAE TR . R
PRAFE A W2 R R B R TP A I A 8. 4R
1k 2019 4, FHE BT M T X 2= /b 41 Fh R R
OB T ORI R e, Horh EE D
AV HPILEI 0 A LIS FN4UL R 4G TR S5 GE A% 1
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DX ) Z81) T e A, 5 A 3 %o S H R Y Tl
JHe =z T 160 15 e A K, 2 N SL I i T

Ao B0 SE R Y TR i o b B A R B E IR 237
% (Bolzan et al., 2019; Gutiérrez et al., 2019 ),
F PTG PE B 7 A A A% SO el R B
PSSR K, 05 FH AR S A Y2 R 2 )
PG IR, 2019 ), 7¢ M AR 1R, &
HERT EAERICIL , A5 B T 25 70w
WA | B S5 I A AE IR BUE RN ( Desneux
et al., 2007 ). W.EICALNI 2351 K T B W)k
MEAR , JEREIRHTZ PR P A, TR A e L 2
nJ$reE 24t (Perveen, 2011; Wang et al., 2013 ),
WM A TR 9 S BR800 75 22 IR X 2 5
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PRIFE 20 R LG, B 3 #0134l dOFH T AR 56
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TPOP ). F=UPHH . ZEHE 1 LK FRE 1) 1 34 4 o

(Ro). JABRBEK A (A ), WEHIKE (ry)

SERIHACRI ( T) % Az dr 2 S50 R bootstrap
BRI R A Ay RSB - E bR A
Graphpad prism 7.04 k¢ 47/E&, R
SPSS18.0 {443 A 50 1l 57 15 1k 24 790 b L2 R
MR R B DI . 00 ) R R e S B0 1 22
5o BRIEAXT

Ry=Y.lm,A=e™, T=InRy-1y",
x=0

T= i(xlxmx) i(lxmx) o
x=0 x=0

A, x TR (d), LFRRREFRA x
I A R, my R x IR A% 9P 2 B — 1
e SRR 7 A 1 M R Y IS AR

2 GBRE59H

21 SHREXABRMEMITEENSH

SR e X b B e 3 #R 4L 96 h
12 N BESTIEST R IR 1o LCas. LCso Fl LCrs
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®1 SRFXABRRENEMIRE IRGRFTNNE

Tablel Toxicity of chlorantraniliproletothe 3rd instar larvae of Spodoptera frugiperda

LCys( 95% M fHRR ) (mg/L ) LCsp (95%EAHMR )  LCrs(95%E FMR) (mg/L) RIFLhpfiR R (HHE)
LCys (95% CL) (mg/L) (mg/L ) LCys (95% CL) (mg/L) Slope + SE 7 (df
L Cso (95% CL) (mg/L)
0.15 (0.11-0.19) 0.28 (0.22-0.35) 0.51 (0.40-0.72) 2.55+0.35 8.25 (13)
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22 LCuHISERERBRY FoR R AR
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L Cos M58 Ha 2 FH I e Xof Fo AR b 5 7R e
B R i K DAL SR s i A5 R LI 1, LCos
) SR HUR H BERE T Fo ﬁm&?ﬁgﬂgﬁﬁﬁﬁf M)
(P <005) (Kl 1: A), LCos AbHHZ FIXS IR
Fo 1Rk 114 7= B 735914 (1 175.15 + 91.40 ) i
A1 (1507.00 + 107.37) ki, SXTHRAAML, LCys
e S S L e el T Tl N 5
(P < 0.05), LCysAbFReH FIXTHRZL Fof Ll oY
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545%, H—#Z5 A E(P>0.05)(E 1:B),
XU L Cos 11 56 HUA F IR R X Fo R HE ik B 9151k
REA W E T

L Cos 11458 Ha 28 H I i A B I8 25 52 M) Fo AR
HHEAr (P<0.001) (& 2), LCuAbFRL Foft i
U 1B 0 1) 75w 4301 A 12.02 + 1.54)d FI( 12.90
+ 1.57) d, XJREZH Fof ki R i 14 2 iy 4311
4 (1058 +2.25) d Al (10.51 + 1.34) d, 5xt
HRATAH LL , L Cos 119 52 H2R HH kR AL B/ B 1 7
B EIER (P <0.001),
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FAR T
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Bl 1 LCxHISHRARBEREX FofXF F ABEEH~IE (A) FIPFHE (B) BIRIE
Fig. 1 LCys of chlorantraniliprole on fecundity and hatchability of Fy and F; gener ations of Spodoptera frugiperda
*FRBEAT W EZES (P<0.05, Student'ss iG55 ); ***Fox AAM I E 2SR (P <0.001, Student's:#i4i) il

ns R AEAWEXESR (P>0.05, Student’ss #5455 ). T K[,
* indicates significant differences (P < 0.05, Student’s ¢-test); *** indicates extremely significant differences (P < 0.001,
Student’s ¢-test) and ns indicates no significant differences (P > 0.05, Student’s ¢-test). The same below.

mmCK LGy .,

15+ Kok

Fir (d)
Adult longevity (d)
=) W >
l =

T R
Male adult Female adult
3] Gender

2 LCxHISHERBIEN Fo B R &R
Fig. 2 LCys of chlorantraniliprole on adult
longevity of Fy generation of Spodoptera frugiperda

23 LCxHISHERBRERY FREMFTRER
B HAFEEN R0

LCos IR H AR B R A TR 3t R A i 3R 4D
HEXN FRREBHIMNEGNEZMERIE 2,
LCx MR RAEREEX F R4 RAEHEAFIAK
hEGHFLEK, 5XRAMELL, LCx4IEAF
KR ABT SRR, MERREw. I
Hi (APOP) XK 2 /=URaTHA (TPOP) BE K (P <
0.05), M=IPEAEZ4E%E (P<0.05),

LCos MR H AR B R A TR 3t R A i 3R 4D
g, FRREH~INEMNFUERYZINEES
m (& 1), 5SxTRAMLE, 4IBE FRN~NE
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R2 LCxMERFHERN FRABEMELZE KNG
Table2 Developmental duration of different stagesfor F; generation of Spodoptera frugiperda
when Fq generation were treated with L C,s of chlorantraniliprole

KEHE (d)

Steges () CK LCas

59 Egg 2.00 = 0.00 2.50 + 0.00

1% 1stinstar 1.82+0.03 1.81+£0.03

2 % 2nd instar 152 +0.03 2.00£0.01

3% 3rd instar 217 +0.03 2.07+£0.03

4 % 4th instar 1.98 + 0.03 2.59 + 0.02*

5 % 5thinstar 2.13+0.02 3.01+0.01*

6 % 6th instar 3.54 £ 0.02 3.84 £ 0.022

i H Pupa 6.68 £ 0.07 9.52 + 0.096
IHE A%, R 75 iy Male adult longevity 11.08+ 0.24 13.27 + 0.26*
T H % R 75y Female adult longevity 10.58 + 0.19 11.81 + 0.20*
7= BT Pre-oviposition period 7.69 + 0.28 9.43 + 0.39*
B EN AT Total pre-oviposition period 28.77 +0.35 30.46 + 0.43*
7= B Oviposition period 2.59+0.23 1.86 + 0.21*

FATEER AR A * Fon A B E 2R (P<0.05, Student'st K38 ), F#E[F.
Datawith * in the same row indicates significant differences (P < 0.05, Student’s ¢-test). The same below.

(P<0.001) FIORBF(LZE (P <0.05) B E TBE,
LCos AIRLAFNITHRAE FL =N E 74 (413.24
+48.79) %IF (154043 + 110.60) %I, LCys4bIE
ZRFONT BRAH Fr AR DR L 2R 43 51 2 68.13% + 4.54%
# 89.65% + 3.03%,

24 LCxHSHERBEN F REWMRSEN
Bl

L Cos A B I 2 PRI Fy ARSI A (R (P <

0.05), I E R (T) (P<0.05)

(£ 3). XL LCos M5 R H Ik X Fy AR 3R
AR A

R3 LCMEHRFRBRY FREGRSENZM
Table3 LCysof chlorantraniliprole on thelifetable
parametersfor F, generation of Spodoptera frugiperda

PP
HarR S8 CK

Life table parameters LCas
Ry 403.49 + 3.36 45.51 + 4.43*
A 0.85+0.33 110+ 0.01
’m 0.17 £ 0.00 0.09 = 0.06
T (d) 35.25+£0.10 37.48 = 0.09*

3 itig

A HH ] it FH A& ORI B TG 5 U, H T2 H)
TE H 8] 1) 53 A1 F1AS W7 3% e A b 35 i A AR
FRE, 50BN AR, X 2
R EE MG A AR RS20 ( Desneux
et al., 2007 ), WFoE &I BACH EAL S, s
W Helicoverpa armigera F1%E %5 W Lymantria
dispar H AR KT A2 20, HFEE AT R T
O G S HUE SR =, TR A
K%&H (Renet al., 2012; Yang et al., 2012 ), [
FERFSE B, P BRHE 5] Sl R TP P e %o /N>R i
IR Spodopira exigua %M A= KA HA B
BAMEIVEIT (Lai and Su, 2011; EBfE, 2012).
AL R F W, L Cos Y S HUAR H B e X 2 1l 5%
ORI AR R B RS 3 7= A AN R R B A 52 ]
TN FofCA Fo AR O R BRIEAL R R . Fy
BB TIIRE R, PR T A8 2 S 2R H ot e
IR T R b AR A S B, DT AR T B M 7
0 1) 5 FRAR, BUE S T T AR N
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ZVAirEk ( Desneux et al., 2007 ), AHFFEH
L Cos [ 52 s 2K P Bz A0 B 5l 50 A i Fo 1N
Fo ACOHE | g e 25 I 2 SE K 17 Tobias( 2021 )
K FIZ M1 58 L Cro AT L Cag A4 52 H 2 HH Pk e %of
B SR 3 W 4 R BN , % IR AL A
bb, AbFH 48 h 5 Fo s A ar it IR 4 i 25 45
i, X AL R o X 0] e SR 2
i ()it JFH 2 AP R0 A B 32 25 B R R 2k | A 3
AR AE TR R S5 2 A 56 (3R, 2019),

AT ST LRI, L Cos 114 52 H 2K Y M Ak 31
J5 FEH SR Fo AUHT Py AN ™ P 1 1 25 T
B H P AR DI A% I 2 ARG, 500 2 o 45 2021 )
2 IR L Cgao il L Coo 114 55 H 2 Y e Ak 3k /1N £
HUE, H= IR AR RS, LA SIS A0 T
A PR BIF 5T 25 SR — 3 I BUOBE R B % HF R
RAg=am R RE L, wREIER HEEER
IR A 4G 2 071 () W4, 2016 ),
WL AR 32 B B VR S 5t B8 A FLAR I 1
A% HUF) £ kS 36} BT FUKS 73 AN ) R JEE 1 52
M), AT XoF 7 B g T 9 0 A 36 L2 K B 7 30 4 3
136 #5774 % m ( Abd-Elghafar and Appel,
1992 ),

UEAh, G AL BRSO TRk Fy
AT 0 14 10 4 W) 2 B, P34 Hh A ) 10
FHEK, WitaE (2012) WFFEAFL LCio Fll LCos
A S5 R A B e b B 1 15 K Sogatella furcifera
A HUR RIS 5 R P SR BRI,
THE RS- 259 ] 31 R R 0 A% B[R] 4 K, Guo 4§
(2013) [IBFSE ], LDos MY SR Ht 2 ke b
BH/NRIR G, IR 5 R 1 2 R AR AR
W A BB S AT oY 4 SR A — B

LA LL P RFSTZS SR , L Cos 11445 2 Y R %
B A M AR B S S BN, RN
P AERKEEHRIESE | FaEi 77 op it Fp
AL R R, X e b B A M e R 11 1 KA AE
—E I HIVER
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