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Abstract

A laboratory study was conducted to investigate the phototaxis of alates of Coptotermes formosanus Shiraki towards three
different-colored light-emitting diodes (LEDs) and to elucidate the extent of their phototropic wavelength. Studies were also
conducted to determine the effects of three different kinds of street lights, a MetalArc metal halide lamp, a high-pressure sodium
lamp, and a mercury lamp, on attracting swarming C. formosanus. Based on the results of attraction by the LED color reflected from
a water surface, the numbers of alates attracted by blue (367~583 nm) and green (525~648 nm) were significantly greater than that
by red (600~733 nm). Results of the number of alates attracted by the three different street lights showed that the MetalArc metal
halide lamp caught the most followed by the mercury lamp. When all three lamps were covered by a UV-filter plastic membrane,
numbers of alates caught by the above two lamps were significantly reduced, especially for the MetalArc metal halide lamp, for
which the reduction was most noticeable. The number caught by the MetalArc metal halide lamp was even less than that by the
mercury lamp. The fewest number of alates was caught by the high-pressure sodium lamp among the three street lamps regardless
of whether or not it was covered with a UV-filter plastic membrane. Results of this field study were consistent with these of the
laboratory study. This study further shows that differences in the three street lamps in attracting swarming alates were highly
significant. Also, UV light significantly influenced the attractiveness to swarming alates. When the spectrographs of the above LEDs
and UV-LED (350~425 nm) were superimposed with those of the three street lamps in conjunction with LEDs for both laboratory
and field tests, it was apparent that lights with a shorter wavelength had a better effect in attracting swarming alates of C.
formosanus.
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Table 1. Laboratory test of phototaxis of swarming Coptotermes formosanus to three different-colored of LEDs

Light of the LED 1999/5/16" 19995121 1999/5/26 Total Average’
Blue (367~583 nm) 140/ 1187* 541742 344 /1857 538 1262+ 56l a
Green (525~648 nm) nm 106 /1034 111346 14911225 266 868+ 462 a
Red (600~733 nm) 6/265 1114 39/632 46 346+ 255 b
Control 41224 5/245 10/332 19 267+ 057 b

1: The LED lights were arranged in first trap as red, blue, control, green; in second trap as blue,

green, red, control; and in third trap as control, red, green, blue.
2. Number of alates trapped/square root transformation of the number of alates trapped.

3: Averages of the square root -transformed data within a column followed by the same letter are

not significantly different by Duncan’s multiple range test (P 0.05).

Table 2. Laboratory test of phototaxis of swarming Coptotermes formosanus to three kinds of street lights

Lamp Total Average’

MetalArc metal halide lamp 93 528+ 248 a

High-pressure sodium lamp 20 263+ 106 b

Mercury lamp 32 295+ 212 ab
No lamp (Control) 0 1h

1: Total number of Copototermes formosanus alates trapped in 8 sessions.
2: Square root transformation of the number of alates trapped.
3: Footnotes are the same as those in Table 1.
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Fig. 2. Spectra of four different -colored LEDs (peaks of dashed curves in all three figures from left to right represent
UV, blue, green, and red lights, respectively) superimposed on the spectra of three kinds of street lights (full

curves).
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Fig. 3. Spectra of three kinds of street lights enveloped by a UV-filter plastic membrane.
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Fig. 4. Field test of phototaxis of swarming Coptotermes formosanus to three kinds of street lights with or without an
enveloping UVilter plastic membrane. (Metal: MetalArc metal halide lamp; Hg: mercury lamp; Na:
high-pressure sodium lamp)
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ABSTRACT

A laboratory study was conducted to investigate the phototaxis of alates
of Coptotermes formosanus Shiraki towards three differentcolored
light-emitting diodes (LEDs) and to elucidate the extent of their phototropic
wavelength. Studies were also conducted to determine the effects of three
different kinds of street lights, a MetalArc metal halide lamp, a
high-pressure sodium lamp, and a mercury lamp, on attracting swarming C.
formosanus. Based on the results of attraction by the LED color reflected
from a water surface, the numbers of alates attracted by blue (367~583 nm)
and green (525~648 nm) were significantly greater than that by red (600~733
nm). Results of the number of alates attracted by the three different street
lights showed that the MetalArc metal halide lamp caught the most followed
by the mercury lamp. When all three lamps were covered by a UV-filter
plastic membrane, numbers of alates caught by the above two lamps were
significantly reduced, especially for the MetalArc metal halide lamp, for
which the reduction was most noticeable. The number caught by the
MetalArc metal halide lamp was even less than that by the mercury lamp.
The fewest number of alates was caught by the high-pressure sodium lamp
among the three street lamps regardless of whether or not it was covered
with a UV-filter plastic membrane. Results of this field study were
consistent with these of the laboratory study. This study further shows that
differences in the three street hmps in attracting swarming alates were
highly significant. Also, UV light significantly influenced the attractiveness
to swarming alates. When the spectrographs of the above LEDs and
UV-LED (350~425 nm) were superimposed with those of the three street
lamps in conjunction with LEDs for both laboratory and field tests, it was
apparent that lights with a shorter wavelength had a better effect in
attracting swarming alates of C. formosanus.
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