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Abstract  [Objectives] To determine the effect of converted magnetic fields on the orientation behavior of armyworm
moths Mythimna separata (Walker) and to provide a theoretical basis for the behavioral mechanisms of aerial migratory
insects. [Methods] The orientation behavior of M. separata was studied in artificial simulated magnetic fields.
[Results] Experimental moths exhibited significant common axial orientation with respect to local geomagnetic fields.
The moths obviously changed their heading in stronger magnetic field in which case the common orientation
disappeared. Orientation behavior was not affected by changing the polarity of the horizontal component of the magnetic field.
[Conclusion] Magnetic inclination may provide the compass cues required for aerial migratory insects to achieve collective
orientation like birds.
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Fig. 1 The device for orientation experiment:
Helmholtz coil, SCANCON SCHO09 encoder,
infrared camera and flight mill
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Table1  Pairwise comparison of mean angles under three magnetic conditions

Treatments F P
. ) 0.002 0.966
Local geomagnetic field and horizontal component reversed
) . 11.17 0.004
Local geomagnetic field and strong magnetic field
16.175 9.86E-04

Horizontal component reversed and strong magnetic field
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Table 2 Results of orientation cage experiments of oriental armyworm in different magnetic fields

/
Treatment
Mean P Mean time of Total
. .. O a
dtvdual a2 gswar individual £ numberfinactive/
vector Number ( ) SD (S) . lid
length +SD rl, r2 nvall
experiments
NNilgeo 0.40+0.18 29 66 +26 0.531 <0.001 1 289+631 32/03/00
NNhdef 0.38+0.21 29 48 +32 0.442 0.003 1 591+826 33/04/00
GNilgeo 0.34+0.19 22 137/317 +19 0.420 0.019 1 228+807 35/10/03
GNhinv 0.33+0.15 17 120/300 +16 0.565 0.003 969+418 33/07/09
GNhstr 0.35+0.14 17 193 +60 0.314 0.188 858+400 35/12/06
NN GN Igeo: hdef 90<= hinv hstr

NN: Oriental armyworm of Nanjing population, GN: Oriental armyworm of Gongzhuling population; lgeo: Local
geomagnetic field, hdef: Horizontal component deflected 90°, hinv: Horizontal component reversed, hstr: Strong magnetic
field.
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Fig. 2 Orientation behavior of armyworm moths from Gongzhuling in different magnetic fields
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Each dot at the circle periphery indicates the mean orientation of one moth flight, black and white dots indicate single side
orientation and axial orientation respectively. The arrows indicate group mean vectors (r). The broken and solid circles
indicate the radius of the mean vector required for significance at the P<0.05 and P<0.01 levels according to the Rayleigh
test. The temperature values outside the circumference are measured values in the right positions. The same below.
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Fig. 3 Orientation behavior of armyworm moths from Nanjing in two magnetic fields
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