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Analysis of the source of the fall armyworm Spodoptera frugiperda

invading Pizhou for the first time in 2020
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Abstract: The fall armyworm ( Spodoptera frugiperda) was found in Pizhou City Jiangsu Province on
31 March 2020 well before the first S. frugiperda was found in this region in June 2019. To clarify the

nature of the S. frugiperda population in the region the migration paths and weather background fields of

the early found S. frugiperda in Pizhou City Jiangsu Province in 2020 were simulated using insect

trajectory analysis. The moths trapped in Pizhou on 31 March 2020 were migrant insects from the annual

breeding areas of Guangxi and western Guangdong and from 25 March to 31 March 2020 there was a

strong southwesterly airflow at 850 hPa which was conducive to the long-distance migration of the moths

to Pizhou. However the prevailing northerly and northwesterly winds in Pizhou in March were low with

a low probability of southwesterly occurrence and low wind speed making the migration of the S.
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frugiperda into Pizhou a low probability event. The results clarified the possibility of the migration of S.

Jrugiperda from South China to Jiangsu Province under extreme conditions

and enriched the theoretical

basis of the migration of S. frugiperda in early spring in Jiangsu Province.

Key words: Spodoptera frugiperda; migratory route; insect source area; trajectory analytical approach
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Fig. 1 Daily temperature at Pizhou City from December 2019 to February 2020
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Fig. 2 Occurrence area of fall armyworm in China in March 2020
DA 3 ;B 3 o
o Note: A Location of sites
where fall armyworm was observed to immigrate in March; B Location of sites where fall armyworm adults would emerge and emigrate in

March. Both the date of immigration and emigration were calculated by the day-degree model.
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Fig.4 Mean wind fields on 850 hPa level in Pizhou from March 24 to March 31 in 2020 ( The shade area represents wind speed m/s)
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Fig. 5 Mean wind fields at 850 hPa in March 2011 —2020 ( The shade area represents wind speed m/s)
A~C 3 850 hPa . D~F 850 hPa - Note. A ~C Mena wind

field at 850 hPa in eastern China in March 2010 —2020; D ~F Circular histograms of wind directions at 850 hPa at Pizhou in
March 2010 - 2020.
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