


 

 
 24: 129-136 (2004) 

Formosan Entomol. 24: 129-136 (2004) 
 

 
*  
e-mail: linchang@npm.gov.tw   129

 
 

 

(dynamic range of the photoreceptor)

 

(circadian rhythm)  

(Trujillo-Cenoz, 1985; Menzi, 1987; Leppla 

et al., 1989)  

 (Lin 

and Wu, 1992)  (Allan et al., 1987; 

Scherer and Kolb, 1987; White et al., 

1994; Cutler et al., 1995)  (Bernhard 

et al., 1970)  (Meyer-Rochow and 

Eguchi, 1984)  (Scherer and Kolb, 

1987) 

 (Allan et al., 1987)

330~400 nm

 (Stair and Johnston, 1953)

UV

 (Herzog and Barlow, 1991)

 

(Bidlingmayer, 1964)  

(Eguchi et al., 1982) Nutting (1969) 

 

 (Coptotermes formosanus Shiraki) (
)  

*

 

 (ERG) 

(negative and monophasic waveform)  (

350~425 nm 370.75 nm)  (367~583 nm 434.4 nm)  (525~648 

nm 568.3 nm)  (600~733 nm 648 nm)

ERG  

 

 

 

 



 130  

Chang et al. (2001) 

 (light-emitting 

diodes, LEDs) 

LEDs

450 nm

LED

 

 

(electroretinogram, ERG) 

 

 

 
 

 

37 23 17 cm

5 cm

100 cm

1

 

 

 

 (-18 ) 

grease

 (Sutter 

P-97 Flaming/Browning micropipette 

puller, Sutter Instrument Co., CA) 

 (borosilicate with filament, Sutter) 

3 M

3~5 MΩ

 (0.75 g NaCl, 0.035 g KCl, 

0.021 g CaCl2 100 ml ) 

 

(indifferent electrode)  

 

 

30

 ( 350~425 nm

370.75 nm)  (367~583 nm 434.4 

nm)  (525~648 nm 568.3 nm)  

(543~668 nm 583.3 nm)  (568~673 

nm 588.05 nm)  (600~733 nm 648 

nm) LEDs  (Optometer, 

UDT S370)  

(intensity) 

1 cm  (electric 

stimulator, SEN-7103, Nihon Kohden, 

Tokyo) 5

300

 (micro- 

electrode amplifier, MEZ-8201 Nihon 

Kohden)  (addscope, 

ATAC 250, Nihon Kohden)



   131 

 (AT-4000, Gloud) 

 (Model 

S390 Universal Optometer, United 

Detector Technology, CA) 

 (log I  0.0) 7.74

1019quanta cm-2s-1

LEDs log I  -0.3, -0.5, 

-1.0 50% 68% 90%  

 

 
 

 

 (negative and 

monophasic waveform)

SAS Proc GENMOD (SAS, 

1996) 

1.0 0.0

A 350~425 nm 370.75 nm B 367~583
nm  434.4 nm C 525~648 nm 568.3 nm D 543~668 nm  583.3 nm E 568~673
nm  588.05 nm F 600~733 nm 648 nm

 
Fig. 1. Electroretinogram of one female alate of Coptotermes formosanus stimulated by six kinds of LEDs, shown

as the results of 10 replications. A: UV (wave range, 350~425 nm; wave peak, 370.75 nm); B: blue (367~583
nm; 434.4 nm); C: green (525~648 nm; 568.3 nm); D: yellow (543~668 nm; 583.3 nm); E: orange (568~673
nm; 588.05 nm); and F: red (600~733 nm; 648 nm). 
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Fig. 2. ERG relative sensitivity of Coptotermes formosanus alates stimulated by six kinds of LEDs. UV: ultraviolet
(wave range, 350~425 nm; wave peak, 370.75 nm); B: blue (367~583 nm; 434.4 nm); G: green (525~648
nm; 568.3 nm); Y: yellow (543~668 nm; 583.3 nm); O: orange (568~673 nm; 588.05 nm); R: red (600~733
nm; 648 nm). There were seven males and seven females. 
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Study of the Photosensitivity of the Compound Eyes of 
Coptotermes formosanus Shiraki (Isoptera: Rhinotermitidae) Alates 
 

Lin Chang* Conservation Division, National Palace Museum, Taipei, Taiwan 111, R.O.C. 

Wen-Jer Wu, Err-Lieh Hsu Department of Entomology, National Taiwan University, Taipei, Taiwan 107, R.O.C. 

ABSTRACT 

The electrophysiological characteristics of the compound eyes of 
Coptotermes formosanus Shiraki alates, stimulated by six LEDs, were 
investigated using electroretinograms (ERGs). The ERGs were negative and 
monophasic waveforms. The relative spectral sensitivity significantly 
different in descending order to UV (wave range, 350~425 nm; wave peak, 
370.75 nm), blue (367~583 nm; 434.4 nm), green (525~648 nm; 568.3 nm) and 
red (600~733 nm; 648 nm) light. When UV and blue light were filtered, their 
light intensities became weaker, resulting in a weaker spectral sensitivity. 
The Formosan subterranean termite was not sensitive to yellow, orange, or 
red light. Furthermore, there was no significant difference in the spectral 
sensitivities between males and females. 
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