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Effect of Locust's Phototactic Response Stimulated
by Sound and Light Coupling*
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ABSTRACT Objective: To provide theoretical foundation for locusts induced by light and regulative stimulation technology , the
experiment of locust's phototactic response stimulated by sound-light coupling and contrasted light was investigated. Methods: Based on
locust's phototactic mechanism and locust's response stimulated by audio frequency, utilizing LED light source, audio equipment, and
locust's behavioral experimental equipment, the comparative test of locust's phototactic response to light-sound coupling and spectral
illumination was carried out, and the reason that light and sound coupling influence on locust's phototactic effect was discussed. Results:
(1) Different of locust's photoreceptor and phonoreceptor receiving light energy and sound energy, the dual additive effect of locust's
biological activity and phototactic response stimulated by sound and light coupling, enhanced locust's phototactic activity, strengthened
locust's phototactic behavior, increased locust's phototactic response, and attained the aim of locust's phototactic response pushed and
pulled by light and sound; (2) On the peak value of locust's phototactic response stimulated by sound and light coupling, the sensitive
parameter of locust stimulated by sound stimulation was different; (3) Because of the tolerance scope of locust receving the sensitive
parameter of sound stimulation, in the induced behavior of locust, spectral illumination paly the major role, while sound stimulation play
the gain effect. Conclusion: Arranging and combining spectral illumination and sound stimulation reasonably, locust's phototactic effect
could be increased effectively.
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Fig.1 The sketch map of light-map of the locusts’ phototaxis behavior
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Table 1 Locust's phototactic response with and without sound stimulating under 1000 Ix of spectral illumination

Locust's phototactic rate stimulated

Audio stimulation mode

Locust's phototactic rate without

by sound /% sound /%

Violet Green-blue-violet Violet Green-blue-violet
Locust's alarm Sound intensity /dB 45
95.0+ 2.5 85.0+ 5
sound frequency /KHz 15
Sound intensity /dB 40
Firecrackers sound 92.5+ 2.5 825+ 5
frequency /KHz 15
70.0+ 5 65.0+ 2.5
Llocust's courtship ) )
Sound intensity /dB 35 90.0% 2.5 80.0+ 5
sound
Frequency vibration = Duration time /ms 500
97.5¢ 2.5 85.0+ 5

sound frequency /Hz 50
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