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STUDIES ON THE REGULARITY OF THE OUTBREAK OF THE
ORIENTAL ARMYWORM, LEUCANIA
SEPARATA WALKER*

I. THE EARLY SPRING MIGRATION OF THE ORIENTAL ARMYWORM
MOTHS AND ITS RELATION TO WINDS

Lin CHe’aNG-suaN, Sun CuiN-ju, Cuen Rur-ro & Cuanc J. Tsun-pING

(Department of Biology, Peking University, Institute of Zoology, Academia Sinica)

In a meeting held at Harbin 1959, discussing the possible over-winter sites of the
Oriental armyworm, Lewucania separata Walker, in the Northeast, a hypothesis was pro-
posed (Chang, 1959) that this insect most probably did not over-winter in the Northeast,
but the outbreak every spring was due to mass migration of the adult moths along with
the south or southwest trade winds. The hypothesis was based upon the following
facts:

1. The appearance of the armyworm moths in early spring is in the form of suc-
cessive and intermittent peaks, and the dates of these peaks coincide with the simultane-
ous appearance of the south or southwest winds (usually the wind velocity is above
10m/sec.). '

2. Of nine different localities from south to north in the Northeast (Dairen, Shen-
yang, Chingchow, Kungchuling, Harbin, etc.) which differ greatly in latitude, hence in
their average daily temperature in April to June, the dates of the peak of appearance of
the armyworm moths differ only by 1—3 days, suggesting that the moths occurring in
the different localities were from the same source and wete carried by the same wind
from south to north.

3. That the armyworm moths have the habit of flying in large groups, and flying
to very high altitudes, is well known.

4. Thete were reports that large numbers of dead moths, identified to be Lewucania
separata, found on the sea near Changshan Island and Wengten Hsien, suggesting pos-
sible miscarrying of the wind.

5. For about 10 years of extensive search of overwinter sites in the Northeast,
covering about many thousands actes of different types of cultivated lands, steppe,
islands, hills, forests etc., not a single insect had been found.

6. Field breeding experiments in fall and winter with different degrees of winter
protection, had failed to carry this insect over the winter; and the tracing of the army-

* The present work was carried on by the Armyworm unit formed by the Faculty of Entomology,
Department of Biology, Peking University, Institute of Zoology, Academia Sinica, and the Institute
of Plant Protection, Kirin Academy of Agriculture, from the year 1959—1960. We like to acknowledge that
during the course of the study there were many organizations, including the Peoples’ Commune, local
agricultural stations, and weather buteau, and various personnel who had contributed valuable information,
suggestions and criticisms without which the present work would be almost impossible; to them, therefore,
we express our sincere gratitude,
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worm moths in the fall had also failed to yield any positive clue.

7. The cold toletance of the Oriental armyworm, whether egg, latva,” pupa or

adult, had been found to be very low. Considering the temperature conditions of the
severe winter in the Northeast, the overwintering of this insect in situ was rather un-
likely. '
8. The outbreak of the armyworm in a small locality is usually very sporadic (i.e.
it may occur in large numbers in one year and almost be entirely absent in another), but
the general distribution of this insect in the entire Northeast is rather well defined. This
suggested that the outbreak of the armyworm in a small locality is determined by whe-
ther the wind has carried the moths to that place; but as there is certain regularity
in the direction and route of the trade wind, the overall distribution in the whole area
i~ rather constant. .

9. It is well known that many noctuid moths are regular immigrants, among them
is the common armyworm moth, Pseudaletia unipuncta, the closely related species of the
Oriental armyworm; thus it is very likely that Leucania separata may also be a regular
immigrant.

Based upon the above hypothesis, a series of work was conducted to study the migra-
tion of the Oriental armyworm moths. The present paper is the first report analyzing
the relationship between the appearance of the armyworm moths in the early spring and
the prevailing winds. Further work is now in progress, studying the effects of other
meteorological factors on the migration of the moths, the capture of the moths on their
way over the Gulf of Chili. )

The daily capture record of the Oriental armyworm moths of six localities in the
Northeast (Dairen, Hsiun-yo, Chingchow, Shenyang, Kungchuling and Harbin) in the years
1956—1959 were analyzed together with their local meteorological records and the me-
teorological map of the Eastern Asia. The following results can be seen:

1. The dates of the first appearance of the moths coincided in most cases with the
simultaneous appearance of south or southwest winds. The percentage of coincidence of
the six localities on the average was over 70%, while the percentage of coincidence
with othet wind directions was very low.

2. The dates of sudden increase in numbers of the moths also coincided in most
cases with the simultaneous appearance of south or southwest winds, but the percentage .
of coincidence showed greater variations among the six localities and in different months,
being highest in April, lowest in June and intermediate in May.

3. 'The prevailing south or southwest winds accompanying the first appearance or
the sudden increase in numbers of armyworm moths were in general strong winds, their
velocity varied from 5—6m/sec. to 10—12m/sec. A

4. The eatly appearance and the sudden increase in numbers of the armyworm
moths in the six localities usually occurred simultaneously on the same day or at most
on two consecutive days, during which period there were prevailing south or southwest
winds over the entire Northeast area. ‘

5. Statistical analysis showed that the high percentage of coincidence with south
or southwest winds was not due to the higher frequency of south or southwest winds in
early spring.

6. ‘The percentage of coincidence of the initial appearance and the sudden increase
in numbers of the armyworm maths with different wind directions at 850 mb isopleth



3 B MhEZEE. khH (Lewcania separata Walker) % A=A TR ST 1. 261

also showed a higher percentage of coincidence with south or southwest winds. The
results were quite similar to those obtained on analysis of wind directions on ground
level.

7. Calculations based upon the average wind velocity of the south or southwest
winds in eatly spring showed that the armyworm moths could be easily carried over for
example, from Tsinan to Shenyang within 12 houts.

8. Based upon the above analysis, it was t:entauvely concluded that the Oriental
armyworm moth is a regular immigrant from southern provinces to Northeast in early
spring, most probably carried by the south or southwest trade winds. A return migra-
tion to the southern provinces in late summer or fall was indicated by other facts, and
its possibility was discussed.





