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Abstract [Objectives] To improve the forecasting and control of the fall armyworm, Spodoptera frugiperda in maize fields.
[Methods] The five-spot sampling method was used to monitor the fall armyworm larvae population in spring, summer and
autumn, maize crops were in Wuhan, Jingzhou and Xiangyang cities. Dispersal of larvae was investigated by experimentally
infesting maize crops with newly hatched larvae. [Results] Larvae began to occur during the big-bell mouth stage in spring
maize fields in Wuhan, peaked during the tasseling stage [(3.58 + 0.56) larvae per 100 plants], and were not detected in the

dough stage. In summer maize crops, larvae began to occur during the jointing stage. Larval density was highest during the
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silking stage in Jingzhou [(51.39 + 4.62) larvae per 100 plants], and some larvae were still alive in the dough stage in

Xiangyang. Larvae were present from the seedling stage to the wax-ripening stage in autumn maize crops in Wuhan and

Jingzhou but peak numbers were observed during the silking stage in Jingzhou [(25.00+2.61) larvae per 100 plants]. The

results of the dispersal experiment indicate that larvae gradually disperse from the release point to surrounding maize plants

with dispersal taking place during the 2nd, 3rd and 4th instars. Significantly more plants were colonized by 3rd instar larvae

than by 2nd and 4th instar larvae. At an initial density of 150 newly hatched larvae per plant, the horizontal dispersal distance

of the entire larval stage was (352.50 + 17.02) cm; about 3.5 times that with an initial density of 10 larvae per plant. Easterly

winds were the most common (40%) during the period of larval dispersal, and 60.32% of larvae moved westward, significantly

more than moved in other directions. [Conclusion] Fall armyworm larvae occur in spring, summer and autumn maize crops,

and reach peak abundance in the tasseling and silking stages. 3rd instar larvae disperse the most and the dispersal distance if

theinitial larval density was higher. The majority of larvae dispersed downwind.

Key words Spodoptera frugiperda; population dynamics; dispersal; maize; Hubei
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AT TN HLIX , 2 RAERIT 12, RRERA
B, BEOE F RS E/EY ( Todde and
Poole, 1980; Jing et al., 2020), b 57k F
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2010; Murua et al., 2016; $pJ19E%, 2019 ),
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(e gt R, 2021), 20194F 1 7, FHLGY
WIRARIRE Zp It imEfE, AWimduy i, 5
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B 1 EAREEMZIRHEL RS
Fig. 1 Population dynamics of Spodoptera frugiperda larvae in maize field
A, RUEEK; B RINEFK; CHUHEEK; D. BHEEK; E BEKEXR; R FIHNKEX.
A. Spring maize in Wuhan; B. Summer maize in Wuhan; C. Summer maize in Jingzhou; D. Summer maizein
Xiangyang; E. Autumn maize in Wuhan; F. Autumn maize in Jingzhou.

FIhF RTS8 TR T MRl o IVAhEES . VITAEIT . VIshazi) . VIESRID] . VL2 |
DXAE2UN . Pree EARVNG FRRoR 2557 3% (P<0.05, Duncan’ s &l 2215405 ).
Growth stage of maizein the figureare 1 : Seedling stage, II: Jointing stage, IIl: Big bell stage mouth, IV: Tasseling stage,
V: Flowering time, VI: Silking stage, VI: Grain filling stage, VII: Milk stage, IX: Dough stage. Different lowercase letters
above the broken lines indicate significant differences at 0.05 level (P<0.05, Duncan’s multiple range test).
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Tablel Dispersal plant and proportion of newly diffused plants at different instars of larvae

A HERE (kiR )

&Iy RN [a) e SUPRT I B bk L9 (%)

: PO Proportion of newly diffused plant in different instars of larvae (%)
The density of larvae :
per plant Dispersal plant 2 HH 31 4 451 . b
2ndinstar 3rd instar 4th instar
10 2.27+0.15C 16.90£9.42 b 71.11+10.60a  11.98+1.85b 15.80 0.004
25 7.75+1.49 C 26.96+5.30 b 58.21+7.90 a 14.82+5.40 b 12.56 0.002
50 14.50+0.5B 31.03+1.69 b 62.05£1.69 a 6.92+0.22 ¢ 398.82 0.001
100 24.50+2.36 A 20.94+1.84 b 74.88+2.20 a 4.19+0.37 ¢ 489.08 0.001
150 29.00£1.47 A 22.94+2.49 b 73.58+2.34 a 3.4810.18 c 334.77 0.001

FIZVECF SRR A AR S PR R 2257 B3, FATECT R A ARG TR Wl 22 52 3% (P<0.05, Duncan’ s

MR ) .

Data followed by the different uppercase letters in the same column indicate significant differences at 0.05 level, while
followed by the different lowercase letters in the same row indicate significant differences at 0.05 level (Duncan’s multiple

range test).
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Fig. 2 Dispersal distance of Spodoptera frugiperda larvae
B BB R bR R . A DA A RNE TRk
/RZH B2 (P<0.05, Duncan’ s £ B ). Datain
the figure are mean+SE. Histograms with different

lowercase |etters indicate significant differences at 0.05
level (Duncan’ s multiple range test).

x2 FEAREAREREMZREEL BT HI 6
Table2 Wind direction and dispersal direction of
Spodoptera frugiperda larvae in maize fields

Ay ey B 1) K He )

Dispersal direction of
larvae and ratio

WIa) & L)
Wind direction and ratio

AL b (%) iiﬂiﬁgg el (%)
direction Ratio (%) direction Ratio (%)
7% East 40 75 West 60.32+10.94 a
Z<F§ Southeast 30 Pt Northwest 11.67+4.57 bc
74 West 20 7 East 25.24+6.62 b
4t North 10 i Southeast 2.78+2.78 ¢

[F) 51 B8 o AR AT AN [) /N B3RS K B B ST 4
YO A e 22 5 8 3% (P<0.05, Duncan's £ A
g ) o

Different lowercase letters in the same column indicate

significant differences at 0.05 level among ratios of larvae
dispersal direction in maize (Duncan’ s multiple range test).
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Fig. 3 Diagram of migration rule of Spodoptera frugiperda

K i Sk FOR P BERE RS 510 . Arrows in the picture indicate the direction of population migration.
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TR M4y U AFE oK HH )4 HOHE 25 Azt oy 352.5 em,
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T 64 m® {/NX P HUE B3 904 336.4 cm Al
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