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Abstract: In order to clarify the effect of thiamethoxam on the growth, development and reproduction
ability of fall armyworm Spodoptera frugiperda, the indoor population life table method was used to an-
alyze the life parameters of S. frugiperda under different concentrations (0.5, 1, 2 and 4 mL/kg) of thia-
methoxam. The results showed that the life span of male (15.40 d) and the average number of single fe-
male eggs (888.04) in 1 mL/kg treatment were significantly higher than those in the control and other

treatments, and the number of days before spawning (3.88 d) was significantly lower than those in the
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control and other treatments. Thiamethoxam concentration had no significant effects on the pupal stage
and female lifespan of S. frugiperda, but imposed a certain effect on the pupal weight. There was no sig-
nificant difference between the pupal weights under 0.5 mL/kg and 1 mL/kg treatments and the control,
but the pupal weights under 2 mL/kg and 4 mL/kg treatments decreased significantly as the concentration
increased. The survival rate, pupation rate and emergence rate of larvae decreased with increasing con-
centration of thiamethoxam. The fecundity and maximum reproduction value of females after 0.5 mL/kg
and 1 mL/kg treatments were higher than those of the control, while the 2 mL/kg and 4 mL/kg treatments
were the opposite. The average generation periods under 2 mL/kg and 4 mL/kg concentration treatments
increased significantly with increasing concentration of thiamethoxam, and the net reproduction rate, in-
trinsic growth rate, and weekly growth rate decreased significantly with the increase of concentration.
The results indicated that the seed coating agent thiamethoxam had a certain inhibitory effect on the F,
generation of S. frugiperda population. With the degradation of the agent in the plant, the inhibitory ef-
fect gradually decreased. The 0.5 mL/kg and 1 mL/kg treatments had an effect on adult reproduction.

Key words: Spodoptera frugiperda; thiamethoxam; seed coating agent; pestcide resistance
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Fig. 1 Thiamethoxam residues in plant tissues from maize
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treated with different dosages of thiamethoxam
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Table 1 Influences of different concentration of thiamethoxam seed coating on the development

and fecundity of Spodoptera frugiperda

RE B AbFH Treatment/(mL/kg)
Stage CK 0.5 1.0 2.0 4.0

1% Ist-instar/d 2.98+0.01 b 3.16+0.05 b 3.18+0.04 b 3.15£0.05 b 3.74+0.06 a
2% 2nd-instar/d 1.88+0.03 ab 2.294+0.05 ab 2.03+0.04 ab 2.04+0.06 ab 2.38+0.06 a
3#% 3rd-instar/d 1.70+0.03 ab 1.82+0.04 ab 1.91£0.04 ab 2.24+0.06 a 2.27+0.06 a
4% 4th-instar/d 1.85+0.04 b 1.90+0.05 b 1.98+0.05 b 2.1240.05 ab 2.34+0.06 a
5% Sth-instar/d 2.31+0.05 a 2.02+0.04 a 2.22+0.05 a 2.46+0.06 a 2.77+0.07 a
6 i 6th-instar/d 4.26+0.06 a 3.32+0.06 ab 3.60+0.07 ab 4.02+0.08 a 4.78+0.12 a
T Prepupa/d 1.3340.04 a 1.3240.04 a 1.31+0.04 a 1.424+0.04 a 1.67+0.04 a
% @ Larval stage/d 16.42+0.15b 16.48+0.13 b 16.57+0.12 b 17.45+0.14 ab 19.60+0.16 a
1419] Pupae stage/d 10.92+0.52 a 11.13+£0.11 a 11.59+0.11 a 11.68+0.09 a 11.71£0.09 a
i % R FA/d 14.96+0.28 a 14.89+0.43 a 14.28+0.34 a 14.05+0.35 a 14.87+£0.48 a
Female adult longevity
T B R i /d 12.24+0.25 b 12.55£0.43 b 15.404+0.55 a 12.84+0.40 b 13.15£0.47 b
Male adult longevity
I Pupal weight/g 176.18+1.61 a 176.91+1.54 a 184.36+1.57 a 170.51+1.55b 155.12+1.56 ¢
7P RTY/d 437+0.20 a 4.28+0.21 a 3.88£0.23 b 4214024 a 4.98+0.38 a
Preoviposition stage
BRI G R L 816.23£23.95b 842.75+33.18 ab 888.04+40.58 a 642.39+£31.04 ¢ 600.14+34.09 ¢
Eggs laid per female
A H Fid 40.89+0.54 ¢ 40.84+0.31 ¢ 42.36£0.35b 42.73£0.34 b 4 5.11£0.38 a

Generation time

TP R J P BRI . [RAT S [R) E B 7R 48 Tukey’ s HSD K 36 7E P<0.05 /K V- 25 5 @ 3 . Data in the table are

mean+SE. Different letters in the same row indicate significant difference at P<0.05 level by Tukey’s HSD test.
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Fig. 2 Age-stage-specific survival rates (s,;) of Spodoptera frugiperda under different seed coating treatments with thiamethoxam
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Fig. 3 Population age-specific survival rates and fecundities of Spodoptera frugiperda under different seed

coating treatments with thiamethoxam
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2.4 MEHEAIENT SR A RS R T

0.5 mL/kg Fl1 1 mL/kg ¥ J3 18 Hu W b JH | i 1l 57

233

TR - AR g AR 8 | PN LA KR PR
HRCR G XTI TC I 2 22 5% . 2 mL/kg F14 mL/kg
VA J32 O R A BT b B R R ) ST X TS B i
VA B N S A K, 43 R 34.58 d #136.50 d, HL
TR 2 5 0 TR L e 8 Ak P B 3 K T v b B
SR BT B 1 3R ) i 5 1 R R U
I Sk 2 B, S BE R53 5R 185.13 F1147.30,
TR 1 0.151 F10.137, J& BRIGK2R00-51 K
1.163 1 1.147, FHLP 4 15 10 35 AKX B R g vk
ReF(FR2),
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Fig. 4 Age-stage-specific life expectancy (e,;) of Spodoptera frugiperda under different seed coating treatments with thiamethoxam

R2 BHBEAREREHMGETEMFRHENESRSH

Table 2 Population parameters of Spodoptera frugiperda under different seed coating treatments with thiamethoxam

W

Concentration/(mL/kg)

SERHEARE A T7d

Mean generation time

HHEIHAR R,

Net reproductive rate

WL /d

Intrinsic rate of increase

JE PRI 2R /!

Finite rate of increase

0.0(CK) 32.57+0.26 ¢ 363.28+5.16 a
0.5 32.59+0.23 ¢ 328.38+5.67 a
1.0 32.56+0.24 ¢ 332.89+6.13 a
2.0 34.58+0.29 b 185.13+4.72 b
4.0 36.50+0.31 a 147.30+4.16 ¢

0.181+0.002 a
0.176+0.003 a
0.178+0.003 a
0.1514+0.003 b
0.13740.003 ¢

1.19840.037 a
1.192+0.011 a
1.19540.010 a
1.16340.009 b
1.14740.012 ¢

B R BR[N] R 7R ST BEAS ¢ N B8 A B0 7F P<0.05 7K P22 5+ 23 . Data in the table are

mean+SE. Different letters in the same column indicated significant difference at P<0.05 level by Student’s ¢ test.

3 it

E LW KA R ) FH )8 3 FH 244 100 kg
F-FH 300~500 mL ] 40% 1 it W& B i FhAC T, ILHERE
F LR By iR F R U RSO et (22 4R 42, 2018) o
AHIFFEAEFH 35% fty o e e By AR I B T 0.5,
1.2.4 mL/kg Ht 4R EE S5 1 L I )47 Ad S

Fil, FORAE AR P A 5 A i e 25 SRt s, B A
FO AR R B M VR AR PR PN R e R AR R . 5
EIRAF (201738 i Z2 U IBUREIN E 1 FOR M LAY E
U B R A A R TS BT REAER, 1T R AR A
A A M R R A T M R A S BB
FORM A, b Bl S 77 B A M HUR 2 [ AR
ZEntrPiERS . ZEARZE(2018) R Y 125880505 0
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FE W ORI A B ELAT B RSO , A oK
e T ) KA Y 7 B R e, A B 94.77% o
AWFFE T E RO E SN ASRRAE T AE R E K
B, AR P 25500 T IR S 0% S H A SRR S —
B, BARRAFIROH . FORM IS 9 K25
DU Mk 4 H U T 48 R 5 K A I Ak T A
WU T3, 5 5 b 5 R A T K A A o R A —
0, BVERE I AWK B, A g0 e
SN Ml 5 AR AE FH ] [ SRR B Wi R A
FIALH FOK B 5 X A A S E O

DT RO ARTR E DOk, MR 205
XPAS A IR ) 2% ORISR T T % P9 B 20 2 1 H
(8] B #E RV, G a5k S — e 3 Bl A LB AN 4
AR 24 700 A FH D73, by 2 L S 3 I %) 17 2 B
PR T HOR SHF (K48, 2019; £ )74, 2019;
X FE 25, 2019) 55 A A ) 245 791 07 e 45 2 Sl s 15
HUBE ) 25 ORGP AR X 5, 10 mg/mL R 35 WE HUR (1Y
ZONIETE A 41.21%, 100 mL/mg ¥ 5 WE H 58 ) 3% 5
TEVER 78.26% , A1 T8 H e F1wE i b 45 5. 287 A
A 25 (A HR HUTE PR ARG 1G4 R 8.75% (
FrE5,2019; X HEFE 45 ,2019) . ABFIE 453 BoR,
WIS FH I e A 1) Ak 3 P R ] PR b B 2 g, PRV
JEE B H IR T ) Ak G 0 b 53 R ik P A K & R
AT B 2 VA 114 1 v o) e b B 1 ik 1 A K R R
TG A — TR B2 . HEINAE oK A= p il
T E AR FOR A TFR R A Ab PR, 7E K X
FH TR A K R B A BRI E T e E
HOEAE T AR N A A, b el 9 0 ik A K R G
SO RTINS WE BB FP AR A — 2 AR B IE
P, TR A e W R B R TEAE AR AR P, X
by S IR B i A E T, PRGN IR IR B RICR

WFFT 2 BH , 5 1 53 O AN T8 A FH (8] R 24 3 56 R
N R RAEE NN TR e ) T 2380 H A5 1Y)
PrrE LR ) (Yu,1992; 2= 45 455, 2019) AE R —
T QAR 5 ) 5 L e SRR S W B S R A
BRI T4 18, AT AT BE = A DX 3t 24 1 )
(M4, 2019; AL, 2020) , PRI HE Hb 2 77 gk F14)
PR EA G . AR AR BN, vE R RK
FRAN ) e o Ak FERGT R 1 5% 13 M &)y U A A2 T35 R R R
BT M AR, o 400 2 i AT ) BT R M A
/IN50.5 .1 mL/kg ¥ A B kb 57 R 99 A% 40T L
MR R R SR I R A N B
R KRS G X RS T 2R
1 mL/kg Ve A 3 Ik B R A | LR 7 B S M G

G ) R e SR (ko R i, 2 IR Ab
PGP i H ™ I A — i AR HEE T, X 5 R 45
(2015) 5% A BB AR B ACR b 225 i o KAl
TESY] ok 22 39 RSO K B A e A Sk 2518 AH
Lo SV bt 0E HO R AL R S B 38, 4 2 4 mL/kg
VAR AL PHLXGT b 5 130 R A T A e SR A I S AT
HAE R, 15 4 mL/kg ¥ B2 b B A4 AR A7 305 SR A1k 2]
58.0%, I1 .6 46 1R J3 (%) T e S 7 O oK D Wb 25
Ao ARBFFEAL BT T 188 HU AR A B X b £
SRR A Ay SRR I, 3T IR RS B
TIBEONE DA B A5 25 (A e = A S S5O E4N i T
PE—2 98 . BRI G B R/ NAE | K A BT
M BT B AT T (B P45, 2019) 9 e B
AFUE R — I H R O e /N R A 1
PRBR AR MR, PR, X AR AR 5 e
S I TR IR ) BT W A 42 A e e ik 5
I AE B TR ST 5 | 8 A E A
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