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Abstract: To clarify the population dynamics of fall armyworm Spodoptera frugiperda in maize fields
in the Guanzhong area of Shaanxi Province and to screen suitable insect-resistant maize varieties and ef-
fective control insecticides, the population dynamics of S. frugiperda was monitored by using sex phero-
mone traps in the maize field in Xingping City during 2020—2022. In addition, the damage caused by S.
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frugiperda to eight maize varieties cultivated in Shaanxi Province were investigated based on the five-
scale assessment of plant damage and the number of egg masses. Meanwhile, the toxicity of seven pesti-
cides to eggs and 3rd-instar larvae of S. frugiperda and their field control efficacy were investigated. The
results showed that adult S. frugiperda began to emerge in Xingping City in mid-June in 2020 and 2021,
and in late July in 2022, peaked from late August to late September, and disappearing in early Novem-
ber during 2020—2022. The number of moths trapped was highest in 2021, with 212 individuals per
trap, compared to 2020 and 2022. Oviposition of S. frugiperda exhibited selectivity among maize variet-
ies and leaf positions, with significantly fewer egg masses laid on Zhengdan 958 than on Huanong 887,
and on upper side of leaves than on the underside. Among the maize varieties tested, Qinlongl14 and
Zhengdan 958 showed less damage, with mean damage ratings lower than 2.0 at 25-35 d after planting,
while Zhengda 12 and Jiyuan 1 suffered the heaviest damage, with ratings between 2.5 and 3.4. Of the
insecticides tested, 5.7% emamectin benzoate exhibited the strongest toxicity against S. frugiperda eggs,
with an LC,, of 5.03 mg/L, followed by 60 g/L spinetoram and 10% chlorfenapyr, with LC,, values rang-
ing from 25.81 to 32.27 mg/L. Furthermore, 5.7% emamectin benzoate, 60 g/L spinetoram, and 50 g/L
lufenuron exhibited stronger toxicity against larvae, with LC,, values ranging from 0.14 to 0.63 mg/L.
The field control efficacy of 5.7% emamectin benzoate, 60 g/L spinetoram, and 50 g/L lufenuron at
days 3-10 after application was optimal, ranging from 92.34% to 99.12%, followed by 200 g/L chloran-
traniliprole and 150 g/L indoxacarb, with control efficacy ranging from 85.67% to 92.09%. These re-
sults suggest that maize varieties Qinlong 14 and Zhengdan 958 planted in Shaanxi Province exhibit
some resistance to S. frugiperda, and 5.7% emamectin benzoate and 60 g/L spinetoram demonstrate the
highest toxicity to eggs and larvae of the local population, as well as the best control effect in the field.

Key words: Spodoptera frugiperda; population dynamics; maize variety; resistance; insecticide; toxici-

ty; field control efficacy
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Fig. 1 Population dynamics of Spodoptera frugiperda adults in maize fields in Xingping City, Shaanxi Province during 2020—2022
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Fig. 2 Oviposition preference of Spodoptera frugiperda to different maize varieties (A) and leaf sites (B)
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multiple range test (P<0.05); * indicates significant difference by ¢ test (P<0.05).
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Fig. 3 Damage rating of Spodoptera frugiperda to different maize varieties at 25 and 35 days after planting
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TRV B b SRR () s 22 S 3, 95.77%, 25)5 7~10 d B RCH 95.22%~99.12% ; Hk
Hi,60 /L IEZRHE 5.7% P UM S0 LA 4 150 g/L i BRI 200 o/L G B2 FH ke, 24 )5 3~
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10 d I BHZECH 85.67%~92.09% ; M LR =, 2.5% =
UG FGR A BE A 10% HU5 G 00 H 8] B R0 22, 245 )5

3.7 F110 d BB S3 30°H 77.96%~85.14% . 77.24%~
89.23% H182.84%~84.69%(#3) .

F1 K7 RS RFILIE 72 h BRI F S
Table 1 Toxicity of seven pesticides to Spodoptera frugiperda eggs after 72 h

. eV lE iy 95% - fHFR R AL
ARHUH .. . LC,/ . .

. Toxicity regression 95% confidence limit/  Correlation
Insecticide - (mg/L) .

equation (mg/L) coefficient
5.7% W H4EER 5.7% emamectin benzoate y=-0.54+0.76x 5.03 2.24-8.44 0.965
60 g/L 2L R E 60 g/L spinetoram y=—1.79+1.27x 2581 15.02-35.81 0.998
10% H 815 10% chlorfenapyr y=-1.28+0.85x 32.27 20.61-58.33 0.998
200 g/L SR HI B 200 g/L chlorantraniliprole y=—2.55+1.43x 60.17 45.07-90.56 0.963
2.5% R TR AR 2.5% lambda-cyhalothrin y=-2.42+1.35x 63.00 41.88-120.46 0.993
50 g/L UK 50 g/L lufenuron y=—4.54+2.23x 108.87 88.87-141.31 0.967
150 g/L &fi HUB, 150 /L indoxacarb y=-3.81+1.85x 116.04 87.80-199.55 0.989

x: 2R B N BUE s v SET MR (E, x: Logarithmic value of concentration dose; y: probability of mortality.
F2 MR 7R RF X BRI 3 R4 R E S

Table 2 Toxicity of seven insecticides to 3rd-instar larvae of Spodoptera frugiperda

P i B TR LC. 95% Efil eSS

Insecticide Time/h Toxicity regressmn (mg/L) 95% confidence limit/ Correla.tlon

equation (mg/L) coefficient
5.7% WP HEEL 24 y=0.93+1.44x 0.23 0.17-0.31 0.969
5.7% emamectin benzoate 48 y=1.36+1.60x 0.14 0.10-0.18 0.966
60 g/L LILL AR 24 y=0.88+1.51x 0.26 0.18-0.35 0.963
60 g/L spinetoram 48 y=1.15+1.46x 0.16 0.10-0.23 0.937
50 g/L mUi ik 24 y=0.23+1.11x 0.63 0.31-0.96 0.979
50 g/L lufenuron 48 y=0.68+1.22x 0.28 0.09-0.47 0.941
200 g/L G HUA 24 y=—1.83+2.04x 7.89 6.17-9.73 0.946
200 g/L chlorantraniliprole 48 y=-1.46+2.01x 5.37 3.83-6.78 0.945
10% Hu i 24 1=-2.17+2.07x 11.20 9.20-13.74 0.963
10% chlorfenapy 48 y==2.15+2.43x 7.64 6.36-9.11 0.956
150 g/L Bfi AU, 24 y=-2.93+2.36x 17.51 14.65-21.59 0.963
150 g/L indoxacarb 48 y==2.79+2.44x 13.87 11.60-16.57 0.944
2.5% RS R E s s 24 y=-3.15+2.43x 19.75 16.80-24.40 0.997
2.5% lambda-cyhalothrin 48 y=-2.00+1.88x 11.29 8.38-13.85 0.991

x: YR BOXTEME s e PETRAER(E . x: Logarithmic value of concentration dose; y: probability of mortality.

ANTRI 2455790 Bl 5 7 i Je % oK R 3
H—E R ROR, Hid, 60 g/L Z R L R E R A
50 g/L HUIH6 IR Ak 38 ) O i 28R A 5 L 43901 R 96.13%
194.21%, W 2 = T H R F 02 IR K 5.7%
YR A B, R 50CR A 79.74% 5 150 /L B HUER |
200 g/L 58 H A I Btz 11 2.5% 125 280 58 R 3 i Ak 3
(AR 8RS T 51.33%~62.10% 22 4] 5 1717 109% He i
AL BEA ORI O e 1K, S 47.19% (3R 3) o

3 it

AHFGELE SRR, 2020—2022 4EBE PG 44 2L F- 11
b DT Wk B ) B s S Z T I G B
6—7 Him U, 8 H FAJ £ 9 H MaJEA , R 11 H I

BV, , SR Ay R b B A gk i B Y X (b4 33°
LR A 8 9 3% 5K IX RN AL 5 4% 5K X)) Al T
FA & M0 kA EEAR B (XIHE,2019)
55214 6—11 R 5 R b ST RO HEAC & B D
FIA A (B 24 2019 ; Malekera et al.,2022),
HEDIBE PG 44 241 Tl o SR 1 4F & A2 2~3 1, i T
PSS AR R G B XE DA IX 43
R 53 B4 s HEI 8—9 F R B A5 14> gL =y ey
FRSLAE AFPREAIAS 2Pk B A2, 56 24~ impigen]
RE AR AFIEE A b2 £ e SR [0 H I ) 22 (5
GLTEF,2022) . ABFFREE R BR,2020—2022 47 3 4
(R e KT 1 22 S AR, b 2021 AR Y75 e e
ARE M4 9 A AR KA A G R R
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HEETA AT W . ATFRRIIRIRY KA
WAE 11 KE Sogatella furcifera(Ji & Zhu,2012) |
H I Loxostege sticticalis (R 5345 ,2022) LI M ¥
TR (W et al., 2021) S5 5 R AR 5 HUA G RIT
Ferp A5 T B EAE . 2022 4F B3 TRk A 4T
(46 UL H A2 2020—2021 4R 0 (7 ), [ Jhy Bl 504K

WEPEL AT RBIE NS AR X RS A A &
BRI 4 (https://www.natesc.org.cn/news/des?id=
00952102-1bbc-4b93-aac0-0c14fec9e969& Category),
Wa eSS RS =y A e N 1 U] =R U ST
HEEDA 2 wrlge s 6 HI AR WAk, LT
SENM HAPHE BB R R IR i — DR AT .

F3 MK 7 AN R AR AR AR R AR BR

Table 3 Control efficacy of seven insecticides against Spodoptera frugiperda in maize fields and leaf protection effect

e Bji%4 Control efficacy/% 25 R
Treatment ZjJa3d #jJa7d ZjJ510d Leaf protection
3 d after spraying 7 d after spraying 10 d after spraying effect/%
60 g/L LKL R & 60 g/L spinetoram 95.77+2.44 a 98.76+1.24 a 99.12+0.88 a 96.13+1.94 a
5.7% W 4 E: 5.7% emamectin benzoate 95.39+2.66 a 98.17+1.83 a 96.14+2.25 ab 79.74+0.16 b
50 g/L il Ik 50 g/L lufenuron 92.34+1.51 ab 95.2242.73 ab 97.28+1.57 ab 94.21+1.38 a
150 g/Lfi s 150 g/L indoxacarb 88.33+3.40 abc 86.82+1.51 cd 91.71+1.54 be 62.10+4.35 ¢

200 g/L S HURHERE 200 g/L chlorantraniliprole  85.67+1.63 be 92.09+1.75 be 86.68+1.16 ¢ 55.53+2.66 cd
2.5% R TR AR 2.5% lambda-cyhalothrin 85.1442.86 be 77.2443.10 d 82.84+1.56 ¢ 51.33+4.34 cd
10% HUg N 10% chlorfenapyr 77.96+4.28 ¢ 89.23+1.44bcd  84.69+1.87 ¢ 47.19+6.66 d

F B B R R . [ H)NG R [R] R R 25 Duncan G 22 VA K656 22 F 1 2 (P<0.05) . Data are meanz

SE. Different lowercase letters in the same column indicate significant difference by Duncan’s new multiple range test (P<0.05).

PR T R AR A M R B 28 T R R
T, LR 1 B R A U I PR T Ay 3 1)
T, FE BT T2 4 E R KA R AW
R, T BE RIS BP0 K S A BAR L L AR
7 AR E N SR R B AP V) L
Hby B Wk A0 1 1Y) B 245 A5 (Sisay et al., 2019; Mo-
rales et al.,2021) . WG N FHAEIEZ 35 5 B vEAL
T 8 ANBETE A F ok T K it PR b 2R B
KINZE L 14 FFB L 958 37 3 i Ji U db A LAl 5t o
B2 UL TMEARS B0 , AT VR AV e L R LA
FH s HAy 6 b AR s W AE R b DU i % AR 3R
BE M DX HE) T FIAE . B VG A OC H L IX 2022 4R Y BT
R A AR P VR A 2 SR AR I R AR R T P 2 T
FIFXG T B & AEARXTCE , AETE R T B R AR R R OR
KARBE) o ASHIE T[] I 38 & BT I A 5k ) 4 o
958 | e B 1A M B 7 B H B B IR, S 7R AR AR 887
R R 25 R R U I R B R R
G2 OOl S BT P EE AL 2 — . R
N W) B R R 1Y A 25 S nT BE Y
i) B HOX 2 AR (25 $E (Huang et al.,2022) ,{H 2
WARA PRI 7 B b 5 A M P DR e e v A 45 32 R AR
FHIEA FEdE— 20198 . 538, b 5 130 e il oL 7 4R
HL958 & 14 FIIE R 12 A= IR & G b % 22 55 (H i
2RI 2 E R I AR, U P AE PR AR I 24
PP 1 BRI ) R A B ) A R v R R A
FHHEEEM. Ao, E AR a7 ok BT

i 7 B , 3% 5 Ribeiro et al.(2014) F1E it P54 (2020)
B 5% 45 SR AR RL, (0 5 2 20 4 (2021) R I E KK
TS TR BERAT 81.48% 434 T IE 1
L5 SRR, ol fig SR I Tk FIARRA 56, A
WFFE A A KA T i 400

A2 245 T M SRR O I B s R T
BEM . AR HAE 7 R SR E R Gy U AR A
DR AU I N B R T 118 2D 1, B RN ARk 40 L Ry 2
FIBIR R AR bR . ABFFEE T = B A
U R 7 B 2 ORI P 48 47 T 5 1 57 A Ik
R 3 4 &y A B 7 B H TR B 5, & R B A g 2
A3 5.7% W 4EER I 60 g/ 23 2 R/ T & AU
P A4 B 75 g Fs , B T B s R E AR s ik
Wl 255 3~10 d BH&E ik 95.39%~99.12% , H. TG
PRI IR 79.74%~96.13% ; 25 H BRI S 2657 50 /L
TG IR 1) A B ASCR A 25, AELGE &0y e A g v LT i)
Bl 50T, 245 )5 3~10 d A B 30 35 92.34%~97.28%
200 g/L 4 H 2K H Bk A1 150 g/L B3 H gl i Bl 35 i vk
T =5 52.5% (R AR IR A IR I 10% U Y B
BORXT AL 25 o 3 55 i A 52 )% 2 224 (Gutiérrez-
Moreno et al.,2019) FilH Ei#L =5 L REA
iy 7 M Ao R CBX PR Bl 45, 20195 B AR A5 %, 2020 ;
4, 2023) MIF R 45 R EEAR — G H 5 E SRS
(2019) F1 75 50 4F (2021) (IHRIEA —E 25, Hif]
KIL200 g/L 54 R BRI 60 g/L £ FEZ K R ZEXT
J7IRAR T N T B M SR AR A B AR 24 i 3~7 d
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