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THE MIGRATORY ZONES OF THE ARMY WORM
(MYTHIMMA SEPARATA WALK) AND THE MATHEMATICAL
MODEL OF ITS DISTRIBUTION

Wu Xiangguang
(Nwangtung Institute of Entomology)

1. Army worm migrates horizontally and vertically in an annual period in
the zones covering the planis of eastern China and the Plateaus of western
China. From winter solstice to summer solstice, from latitudes 19°N to 53°N, it
migrates from south to north, from 10m above sea level upwards to 2,500m;
after this period it does vice versa, namely, it remigrates from north to south
and from high level downwards. whenever it migrates to a new zone, it repro-
duces a new generation, the cycle of each generation, without exception, is about
60 days.

2. The orientation of each migration of the army worm is of the same with
the displacement direction of the sun when it is at the summit; and the basis it
chooses to land on and to carry out egg reproduction (i. e. the latitudes of its
immigration) are related to the solar incident angle during the migration period
of its adults. The solar incident angle of a given day may be solved as follows,

h8=90°~1 + 30 1)
within 80 is red-latitude of the sun. ¢’ is the latitudes of each immigration of
the army worm.

3. The height and sea level elevation of the vertical migration zone corres-
pond to the latitudes of the horizontal migration zone.When it is in the former
half of an annual period, they may be given with following equatton,

B —h=(629+079") (Y - ) (2)
But when it is in the latter half, i. e. during the remigration, the locations
of and in the equation will be reversed as follows;
h=h! =629+ 0.79") (Y =1’ ) (3)

4. Accoding to the preceding three mathematical models, the longterm forecast
of the zones where army worm occurs and distributes can be made."

5. Based on the rhythm of the horizontal and vertical migration and on the
calculation with the above predicting equations, it may be conjectured that there
might be a sixth possible occrrence zone in other countries. The limits of that

occurrence zone are vary likely between latiludes 7.3°N and 11.8°N., with a
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central latitude near to latitude 9.6°N.
Judging by its reckoned sea level elevation. it must be a lowest zone of

depression and plain.
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