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Effects of light and temperature coupling on phototaxis of locusts

LIU Qi-hang, ZHOU Qiang”
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract To provide theoretical reference for getting the heating temperature parameters of locusts’ phototactic gain
and implementing the regulative coupling effect of light and temperature effectively in a locust capturing machine, by
photoelectric equipment, and by utilizing LED light source, heating-temperature controlled device and homemade
phototaxis behaviour trial equipment, through adopting the contrast experiment method, we did the optimal heating
temperature on locusts’ phototactic gain, and dicussed coupling effect of light and temperature interacting with
environmental temperature influenced on the principle of the locusts’ phototaxis gain. The results suggest that heating
temperature, spectral illumination, environmental temperature and activity rhythm of locusts , activing in the day and
resting in the night,influence on the selection of coupling effect of light and temperature. heat temperature on locusts
phototactic cluster has gain effect, which the temperature of 65 C is the best, Locusts selecting the coupling effect of
violet and heat temperature of 65 C are the best in the same time, heating temperature on locusts’ light and
temperature induced plays a role on gain clustering, the illumination of spectrual color play a major role on locust
capturing.
Key words locusts; locusts’ induction; coupling effect of light and heating temperature; phototactic gain; spectrual
llumination
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Fig. 1 Sketch map of light-map of locusts’

phototaxis behavior
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Fig. 2 Comparative rate of locusts selecting coupling heating temperature

with light and homogeneous spectral light
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Fig. 3 Rate of locusts selecting temperature-light under comparative condition of white light
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Fig. 4 Comparative rate of locusts selecting coupling heating temperature with light and white light
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Fig. 6 Coupling effect of heating temperature and environmental temperature

distributed in channel 3 of locust responding
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