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Abstract [Objectives] To clarify the immigration pattern and source population of the fall armyworm (FAW, Spodoptera
frugiperda) in Henan province, and provide basic information for the allopatric forecasting of FAW. [Methods] Migration
routes of FAW were tracked by trajectory analysis using the WRF4.0 (Weather Research and Forecasting Model) and source
areas of immigrants analyzed based on searchlight trap catches at 88 monitoring stations in Henan province in 2019 and 2020.
[Results] Immigrants fly north along two paths; east and west. The eastern route mainly runs from Guangdong and south of
Yangtze River provinces from June to August, with a few immigrants from Anhui and Jiangsu from August to September. The
western route is the main source of populations invading Henan province. These depart from the southwestern, mountainous,
corn belt, including the Yunnan-Guizhou Plateau, eastern Sichuan, Chongqing, western Guangxi, western Hunan and Hubei

and southern Shaanxi, and fly 1-3 nights to arrive in central and western Henan in July and August. Weather can cause annual
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fluctuations in the timing of immigration of the FAW to Henan Province. A case study revealed that long-term and heavy

precipitation south of the Yangtze River during mid-to-late June 2020 retarded the takeoff of source populations in southern

China, postponing the arrival of immigrants in Henan. [Conclusion] The density of field populations of FAW in Guangxi and

Yunnan in March, and in Chongqing, Guizhou and Hunan in April and May, can be used to predict the number of immigrants

that will arrive in Henan. The emergence period in Hunan and Hubei during May and June, and the rainfall in June, are also

predictive factors for the arrival of FAW in Henan province.
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Fig. 1 Spatial distribution of the immigrant Spodoptera frugiperda in Henan in 2019 and 2020

-l 24
£ 20t 19
T I5) 2
2 10} ? 8 8 «
2l 5 3 4 4 )
k) 1 1
;3 O C 1 1
el
§ 25 22
ﬁ 20r 15 ° o
215+ I
5 0 S
é 6 5 6 6 5
T 5F 1 1 2 1
0 C 1 1 1 1 1 1 1 1 1 1 1 1 1
Q Q Q \} Q Q Q Q Q Q
0 RSNSOI OISR ORN N
N N NN YN YN NY WD
wv AP RSP REA A MPARSAFS SN I \Q\Q\
H #f Date

B 2 2019 #0 2020 £ Eih & AR HEDR N BN EZhES

Fig. 2 Spatio-temperal trends of the first immigration of Spodoptera frugiperda in Henan in 2019 and 2020
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4 J7P4 Guangxi 4 100.00
#14t Hubei 201 83.08
#F Hunan 13.43
G Anhui 0.50
. YLPE Jiangxi 1.49
M Guizhou 0.50
HJK Chongging 1.00
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R Vietnam 1.20
Zhit Laos 0.58
Z%[H Thailand 0.19
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YLVY Jiangxi 0.31
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VR Henan 1358 61.70
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iR Henan 2056 88.86
#4t Hubei 0.39
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Fig. 10 Thedaily rainfall in China from June-11 to 30, 2020
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