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Abstract The oriental fruit fly, Bactrocera dorsalis (Hendle), is a quarantine pest in the world, which seriously
threatens the production of fruits and vegetables in China. In this study, the behavioral responses of males and
females of B. dorsalis to eight different wavelengths of monochromatic light before and after mating were
detected by using a high-resolution monochromator device with a wide spectrum measurement range and a self-
made phototactic response box, and the phototactic rates of male and female B. dorsalis to light of different colors
were measured by intelligent wavelength controlled LED lights. The results indicated that the wavelengths eliciting
a higher phototaxis response from female adults before mating were the purple light at 400 nm and the yellowish-
green light at 550 nm. After mating, the sensitive light range for female adults was the green light at 500 nm and
yellowish-green light at 550 nm. Before mating, the sensitive wavelengths for male adults were the purple light at

400 nm, green light at 500 nm and the yellowish-green light at 550 nm. The sensitive light wavelengths range for
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male adults after mating were the purple light at 400 nm and the yellow light at 575 nm. In comparison

experiments, the female adults showed a stronger phototaxis to the green light (506 nm), and the phototactic

rates of the male adults were significantly higher to green light (506 nm) and yellowish-green light (553 nm) than

to sunlight. Based on comprehensive analysis of the phototaxis and photophobism responses of B. dorsalis to

monochromatic light and its phototactic rate to LED light of different colors, the results indicated that B. dorsalis

was most sensitive to green light and yellowish-green light.
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1: Phototactic response chamber; 2: Photophobic response chamber; 3:
Activity chamber; 4: Light source; 5: Transparent lid; 6: Insect entrance hole.
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Fig. 1 U-type phototactic response box
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a: Top view of the device used for testing phototactic behavior (1: Light barrier; 2: Light-isolating box; 3: Insect entrance tube with four arms). b:
Light-isolating box (4: Single light chamber; 5: Dark chamber; 6: Response chamber). c: Insect entrance tube with four arms (7: Lid; 8: Main tube; 9:

Branch tube; 10: Tube plug).
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Fig. 2 Device used for testing phototactic behavior
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Fig. 3 Phototactic and photophobic rates of female Bactrocera

dorsalis to different wavelengths of lights before mating
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Fig. 4 Phototactic and photophobic rates of male Bactrocera

dorsalis to different wavelengths of lights before mating
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Fig. 5 Phototactic and photophobic rates of female Bactrocera

dorsalis to different wavelengths of lights after mating
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dorsalis to different wavelengths of lights after mating
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to LED light of different colors (daylight as the control)
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