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Phototaxis of the summer migrant Kaburagia rhusicola Takagi
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Abstract [Objectives] To investigate the phototaxis of Kaburagia rhusicola Takagi adults to different light wavelengths,

and the effects of phototaxis on collection efficiency, in order to develop a special collection device for these aphids. [Methods]
The phototaxis of K. rhusicola to 21 monochromatic lights from 325-770 nm was measured in a laboratory and differences in

the number of aphids trapped by 4 different types of light were analyzed. [Results] Every monochromatic light (325-770 nm,

15 1x) induced phototactic responses. Summer migrants significantly preferred red light (670 nm) to all other wavelengths

except 460 nm (P< 0.01). In addition to 670 nm, three other light wavelengths; 460, 610, and 590 nm, were also significantly

preferred to the other wavelengths (P < 0.05). The relative attractiveness of four different light wavelengths in mobile

collection devices specially designed for collecting the summer migrants was tested over three days. There were large

differences in the capture-time curves of the 4 wavelengths. The curves of the orange LED light (600- 610 nm), the red LED

light (655-665 nm) and the white fluorescent light were all “convex” shapes. However, that of the blue LED light (450-460 nm)
was “concave”. [Conclusion] Summer migrants are most attracted to 670, 460, 610 and 590 nm monochromatic lights. The
combination of a movable collecting device and an LED light source can improve the collection efficiency of summer
migrants.
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Fig.1 The sketch map of light-path in
phototaxis behavior experiment
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D: E:
A: Light; B: Filter; C: Phototactic room;
D: Roosting room; E: Photophobism room.
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Fig. 2 The sketch map of mobile collection device
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A: Carrier; B: Parallel bracket; C: Lamp;
D: Transparent plastic cover; E: Carrier layer;
F: Collecting insects device; G: “L” bracket.
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Fig. 3 Response curves of phototaxis and photophobism behavior of the summer migrant Kaburagia rhusicola
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Table 1 Spectral response rate of the phototaxis and photophobis behavior of the summer
migrant Kaburagia rhusicola at 21 monochromatic lights

nm % %
Monochromatic light Mean response rate of phototaxis Mean response rate of photophobism

325 4.0021.63 Igh 1.502=1.00 ABbcd
340 3.00%2.00 Th 0.00==0.00 Bd
380 5.00%2.00 GHIgh 1.00=%=2.00 ABbcd
405 4.002%2.31 Igh 1.50=%1.00 ABbcd
420 10.50=2=3.00 EFGdef 3.00%1.15 ABab
440 10.50=%1.91 EFGdef 2.50=%1.00 ABabc
460 23.50=23.42 Aba 4.00%2.31 Aa
492 16.50=3.00 CDbc 1.50=%=1.00 ABbcd
510 12.00=%1.63 DEFde 0.50=%1.00 Bed
530 8.00+4.32 EFGHlIefg 0.50=%1.00 Bced
550 12.50=22.52 Decd 1.50%=1.91 ABbed
570 10.00=2=2.83 EFGHdef 3.00%1.15 ABab
590 18.50=%=1.91 BCb 0.502=1.00 Bed
610 19.003.46 BCb 0.50=%1.00 Bed
630 4.00=2.31 HIgh 2.00=%1.63 ABabcd
650 5.00%2.58 GHIgh 1.00=%=1.15 ABbcd
670 25.50=%3.00 Aa 1.00=2.00 ABbcd
690 6.50=%1.00 FGHIfgh 1.50%=1.91 ABbed
700 4.50=3.42 Hlgh 2.502%1.91 ABabc
750 13.002%4.76 DEcd 2.00=%1.63 ABabcd
770 4.5021.00 HIgh 1.00=%1.15 ABbcd

Duncan

1%

5%

Data with different capital and lowercase letters indicate significant difference at the 1% and 5% level by Duncan’s multiple

range test, respectively.
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Fig. 4 Light collection of the summer migrant
Kaburagia rhusicola
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