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Effect of magnetic fields on the orientation behavior of the oriental
armywor m Mythimna separata (Walker)
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Abstract [Objectives] To clarify the effect of magnetic fields on the nocturnal orientation behavior of Mythimna separata
(Walker) and investigate the magnetic orientation mechanisms of aerial migratory insects. [Methods] Oriental armyworms
were raised in geomagnetic and near-zero magnetic fields, and experiments on the orientation behavior of oriental armyworm
moths were carried out in an artificial simulated magnetic field. [Results] M. separata exhibited significant group orientation
with respect to geomagnetic field, which in summer was northward. This common group orientation disappeared under
near-zero magnetic field conditions and the vertical variable of geomagnetic field reversal. The growth environment under
different magnetic fields had little effect on orientation behavior, but the magnetic field environment had a notable influence
on flight direction. [Conclusion] The orientation of M. separata is clearly affected by magnetic field and nocturnal aerial
migratory insects may use magnetic fields for navigation.
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Fig. 2 Small and medium-sized insect flight
orientation simulation sysyem (Tang et al., 2016)
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Fig.1 Schematic diagram of Helmholtz coils
simulating different magnetic field conditions
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Tablel Orientation behavior in different magnetic fields of Mythimna separata raised under geomagnetic field

o r N P

Treatment Mean angle (°) Vector length of cohort common orientation Total number  P-value

Geomagnetic field 123.82 0.85 59 <0.001

Female 111.78 0.83 35 <0.001

Male 141.02 0.87 24 <0.001

Vertical variable reversed "316 024 > 0091
Female 11.46 0.12 33 0.390 5
Male - 34.97 0.34 26 0.077 5
Near-Zero magnetic field -4.59 0.15 55 0.388 8
Female 1.72 0.18 27 0.469 3
Male 0.29 0.18 24 0.5203
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Fig. 3 Orientation behavior in different magnetic fields of Mythimna separata raised under geomagnetic field

The direction indicates by the arrow in the figure is the vector average direction in
which the M. separatas are oriented together.
Each small red dot represents the mean orientation direction of one moth flight. The same below.
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Table2 Data of orientation behavior in different magnetic fields of Mythimna separata raised under near-zero magnetic field

r

a N P
Treatment Mean angle ° cohoryzf)tr?linl(e)ggc:?i:nftation Total number P-value
Geomagnetic field 76.82 0.72 58 <0.001
Female 90.57 0.70 32 <0.001
Male 59.62 0.76 26 <0.001
Vertical variable reversed - 1261 0.06 > 0863
Female -4.59 0.18 32 0.461 4
Male 36.11 0.22 23 0.447 9
Near-Zero magnetic field - 16.62 0.31 56 0.102 7
Female -29.81 0.26 32 0.156 8
Male 0.29 0.18 24 0.508 2
IEH i I BV R AR ek EFwS
Geomagnetic field Vertical variable reversed Near-Zero magnetic field
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Fig. 4 Orientation behavior in different magnetic fields of Mythimna separata raised under near-zero magnetic field
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