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The formation of outbreak populations of the 3rd generation of
Mythimna separata (Walker) in northern China
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Abstract [Objectives] The structure and formation of outbreak populations of the 3rd generation armyworm remains
unknown so identifying the source of this population is essential for effective forecasting and management. [Methods]
Synoptical radiosonde data were used to construct wind fields, and NOAA’s HYSPLIT to simulate the migration pathways
and destinations of armyworm moths. [Results] Although the 3rd generation armyworm population in northern China
were composed of the migrants from the northwestern Provinces (10%), Inner Mongolia (7%) southwestern Provinces (6%),
most (75%) were of local origin. Because of the pied piper effect, the contribution from northeastern China to the outbreak
population was only 0.2%. [Conclusion] Outbreaks of 3rd generation armyworm in northern China are rare events. The
widespread possible source populations and complex environmental factors greatly complicate the effective forecasting and

control of such outbreaks. More empirical studies, case studies and theoretical research is needed to improve our
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understanding of the outbreak mechanisms of armyworm and forecasting and management to the pest.
Key words summer population of armyworm, outbreak mechanisms, trajectory analysis
3
1990 1990
4 5 3
1 34 1 4 4
30°~35°N
1 2002 2012 3
2
2 5—6 1
39°N 2 3
3
Pied piper
Pied piper
3 7—8 3 2
2 4
35°~39°N
4 2014a 2014b 2014
2 3
3
4 8—9 3 4
3 30N 19812000 20
5
9—10 3
4
1 #RS5EE
3 1.1 S ER
NOAA HYSPLIT
3 7 25 —8 10
2 000 km 5 lh
3 000 km
3 ArcGIS



- 960- Chinese Journal of Applied Entomology 51

1.2 S HSH 1.3 NBLERERXSH
5
2 10 1 8 1
56 3 16 3
2 7 20 8 5
5 6 7 8
1h l1h 3
5 8 1 2
1h 3 4 5
ArcGIS 6 7
8

HoS01
Ho011

ATSI T

ol

1 EBR 3 A8 T IR P e 0
Fig. 1 Starting locations (the emigration areas) of the forward trajectories of the emigrant summer populations of
Mpythimna separata in Shanxi and Shaanxi in China
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Fig. 2 Starting locations (the immigration areas) of the backward trajectories of the immigrant summer populations
of Mythimna separata in northern China
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Fig.3 Forward trajectories of the emigrant population from Shanxi and Shaanxi in China starting on 20 July, 1981-2000
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Fig. 4 Forward trajectories of the emigrant summer population of armyworm from northern China starting on 25 July,
1981-2000
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Fig.5 The distribution of source areas of the 3rd generation armyworm in northern China

SS-NC: Shanxi & Shaanxi, northern China; NEC: northeastern China; IM: Inner Mongolia; SY: south of Yangtze River; SWP:
Southwest Provinces; GN: Gansu & Ningxia.
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Fig. 6 Light trap catches of the 2nd generation moths of armyworm in Kuancheng, Anxin and Zouping in 1990
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Table 3 Parameters of trajectory analysis for armyworm in 1990

Stations Longitude Latitude Starting dates Direction Days
Kuancheng 118.47 40.62 7/31 Backward 5
Anxin 115.92 38.92 7/29 Backward 4
Zouping 117.75 36.89 7/25 Backward 3

The days for Anxin and Zouping was the
duration when the trajectory arrived at an area where the moths of armyworm were emerged extensively.
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Fig.7 The backward trajectories of the immigrant population of the 2nd generation armyworm moths from
Kuancheng, Anxin and Zouping in late July, 1990
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Fig. 10 The backward trajectories of the immigrant moths of armyworm in late July of 2002 show that the outbreak
population were from northwest rather than northeast
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Fig. 11 The wind profiles along 110°E (left)and 113°E (right) on 850 hPa during the immigration of the 2nd
generation armyworm moths in July, 2002
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B 12 2002 7 A4t 2 R REIT CHIE 850 hPa RIS
Fig. 12 The wind fields on 850 hPa during the immigration of the 2nd generation armyworm moths in July, 2002
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Fig. 13 The 24 h precipitation during the immigration of the 2nd generation armyworm moths (17-19 July, 2002)
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