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This study presented a development of a phototactic apparatus for pest monitoring. We carried out
behavioral experiment against various pest species by using the phototactic chamber. Consequently,
the phototactic apparatus was confirmed suitable result of behavioral experiment. Therefore, we
believed that the test apparatus help to understand the phototactic responses of various pests.
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Table 1. Specification of LED in phototatic test apparatus

Wavelenths {nm)

Color Forward Luminf)ug
Peak Range Voltage Intensity
Blue 470 460~480 3.6 18.1
Green 520 520~530 34 45
Yellow 590 585~595 22 35
Red 625 615~635 225 40
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Fig. 1. Classification of phototactic response on the basis of movement.
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Fig. 2. The body of phototactic test apparatus. a: hole; b: insect entrance; c: transparent panel (the side part); d: transparent panel (the upper part);

e: Cover; f: Partition; g: door
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Fig. 3. The light sources of phototactic test apparatus. (A) LED light source; (B) Fluorescent light source; (C) designation.

LED circuit board; c: control circuit board
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Table 2. Measurement of the range of the diffusion from five HPLEDs and the fluorescent light

Intensity of radiation (lux)

Wavelength
10cm 20 cm 30 cm 40 cm 50 cm 60 cm 70 em
470 nm (Blue) 860 488 290 187 136 101 85
520 nm (Green) 860 505 300 188 136 101 85
590 nm (Yellow) 860 475 280 180 130 96 75
625 nm (Red) 860 512 301 189 137 102 86
Fluorescent (control) 860 382 200 122 87 62 50
Table 3. Illuminance efficiencies among the four HPLEDs and the fluorescent light in the test chamber
Wavelength (nm) Mluminance efficiency {(lux/W)* RE?
(Color) 20 lux 40 Jux 60 Tux 80 lux 100 lux

470£10 nm (Blue) 43.48 52.78 51.42 51.05 50.63 8.55
520+5 nm (Green) 27.40 2897 28.71 2837 27.93 485
59045 nm (Yellow) 18.52 19.42 19.05 1856 17.67 3.20
625+10 nm (Red) 55.56 62.70 61.08 60.85 60.61 10.32
380-800 nm (Fluorescent) 5.56 6.06 5.94 5.88 5.73 1.00

‘Relative cfficiency (based on the mean)=illuminance efficiency value of LEDYilluminance efficiency value of fluorescent

Table 4. S. exigua and S. litura attraction rates among the four LEDs and the fluorescent control

Attraction rate (%)

Species
470 nm (Blue}) 520 nm (Green) 590 nm (Yellow) 625 nm (Red) 380~800 nm (Fluorescent)
S. exigua 76 % 87 % 61 % 53 % 69 %
S. litura 67 % 52% 41 % 33% 51%

“Each value is the average of 3 determinations after 30 min and 40 lux exposure, with 30 adult insects per replication,
PAttraction rate (%) is the average percentage of the 30 S. exigua and S. litura adults.
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