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The spring migration behavior of the oriental armyworm, Mythimna

separata, in northeastern China
GAO Yue-Bo™~ SUN Ya-Jie ZHANG Qiang SUN Wei ZHOU Jia-Chun

( Key Laboratory of Integrated Pest Management on Crops in Northeast, Ministry of Agriculture, Institute of Plant Protection,
Jilin Academy of Agricultural Sciences, Gongzhuling 136100, China)

Abstract [Objectives] To investigate the aerial stratification and common orientation of the spring migrant populations of
the oriental armyworm Mythimna separata (Walker). [Methods] This study is based on spring radar data collected over two
years, in combination with the analysis of meteorological factors and compass cues. [Results] Most moths trended to
aggregate near the upper inversion surface in order to find warmer conditions. Moreover, M. separata moths had a lower
temperature threshold (about 16°C) during the migration period when it had low population density and did not to aggregate
under this temperature threshold. Furthermore, a significant correlation between migration direction and the wind speed was
observed. When the wind was strong (>5 m/s) and closely aligned with the armyworm moths heading (i.e., toward the NE), M.
separata generally orientated close to the downwind. When the wind speed was less (<3 m/s) and not closely aligned with the
moths heading, M. separata compensated for the cross-wind drift and even flew upwind. On the other hand, the oriental
armyworm may use some compass cues (e.g., geomagnetic compass) to orient its general flight direction, during migration.
[Conclusion] The results provide some theoretical basis for the off-site forecasting of migratory insect pests.

Key words Mythimna separata, migration, common orientation, stratification, behavior mechanism
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Fig.1 Radar PPI photographs of the stratification and
common orientation by airborne Mythimna separata
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These photographs show the airborne insect echoes appear
on radar ‘plan position indicator’ (PPI), in which the
direction of north is indicated by the vertical line. A. 20:41
Ist June, 1999 at 18° elevation, the distance from the centre
of PPI to the edge of range circle was equivalent to 435 m.
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Most of the individuals of armyworm are concentrated into
a horizontal layer at height from 280 to 420 m and exhibit
common orientation (NE); B. 22:48 1st June, 1999 at 28°
elevation, the distance from the centre of PPI to the edge of
range circle was equivalent 650 m. the common orientation
of airborne individuals of armyworm below height of 430
m (inner circle, NE) was different from the higher flyers
(outer circle, E).
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Fig.2 The relationship between the height of armyworm layers and wind and temperature
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Vel v RS 1 B 3 7St e FE R o MR IRE IR 2 = AL1999 4 5 H 31 1 01:305 B.1999 4 6 H 1 [ 20:10; C.1999
F6 H1H?21:45; D.1999 £ 6 H 2 H 02:46.
The shaded rectangle indicates the height and thickness of the moth layer. Observation times of above figures are in order A.
01:30 h 31st May 1999, B. 20:10 1st June 1999, C. 21:45 1st June 1999, D. 02:46 2nd June 1999.
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Fig.3 Displacement direction and common orientation of airborne moths of Mythimna separata in spring in
northeastern China
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Rl d
Each black dot at the circle periphery indicates the displacement direction of individual moth of M. separata. D: The mean
direction of displacement; O: Common orientation; W: The direction of wind blowing; M: Moon’s azimuth; 0° is the
direction of magnetic north. Observation time, height and number of moths (N) are marked in figures.
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