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ABSTRACT: In this study, we sought to determine an appropriate LED light source that can be applied for the quality control of Aphidius
colemani. Four LED light sources (385, 405, 450, and 660 nm) were evaluated in a Y-tube experiment (choice test) using a 5,000-k white
LED as a control. The 385 nm LED light source was found to have attractant effect on A. colermani. In a no-choice test (Y-tube experiment)
evaluating the remaining three LED light sources (385, 405, and 450 nm), the attractiveness of these light sources for A. colemani was
high in the order 450 nm > 385 nm > 405 nm light, with no statistically significant differences between 450 nm and 385 nm. Given that
385 nm LED illumination may cause skin damage, we selected 450 nm LEDs for application in a device used for the quality control of
A. colemani, which we subsequently demonstrated to have an attraction rate of 87.4%. We believe the findings of this study will make
a valuable contribution to the quality control of natural enemies.
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Fig. 1. Y-tube tests setup: (A) Choice test and (B) No-choice test.
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Fig. 3. Attraction (mean + S.E.) of Aphidius colemanito LEDs of
different wavelength and white LED light (5,000 K, control) in a
Y-tube experiment (choice-test). For each wavelength, means of
the test and control responses followed by the same lowercase
letter do not differ significantly at a = 0.05, as determined using
Tukey's studentized range test.

Fig. 2. The quality control device setup.
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Table 1. The rate of Aphidius colemaniattraction (mean + S.E.) to LED light of three different wavelengths and white LED light (5,000 K,
control) in a Y-tube experiment (no-choice test).

Attraction Wavelength*
rate Control 385 nm 405 nm 450 nm
(%) 28.1+99b 542+ 125a 51.0+12.0 ab 55.6+99a

*Means followed by the same lowercase letter for different wavelengths are not significantly different, as determined using Tukey’s
studentized range test (a = 0.05).
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Fig. 4. Rate of Aphidius colemaniattraction (%) to (A) white LED light (5,000 K, control), (B) 450 nm LED light (treatment), and (C) without
LED light (untreated) according to exposure time and container location. Error bars represent standard deviations.
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Table 2. Rate of Aphidius colemani attraction (mean = S.D.) to two LED light sources of different wavelength and without a light source

(untreated) according to exposure time

Time examined Control Treatment Untreated Fvalue P value
(min) (White) (450 nm) (without light source)
5 324+8.3D 48.8+12.0a 38.0+3.4ab 4.66 0.0317
10 444+76b 60.8+9.0a 46.6 +10.2 ab 4.87 0.0284
15 494+76b 634+85a 49.6+83D 4.86 0.0285
20 53.2+4.0b 69.0+69a 54.0+£10.8b 6.61 0.0116
25 58.0+74a 712+9.6a 582+ 10.6a 3.31 0.0717
30 61.0+5.9 ab 740+ 109 a 58.8+9.3b 421 0.0413
35 62.0+ 7.6 ab 76.0+11.1a 59.4+10.5b 4.13 0.0431
40 642+5.5ab 78.8+123a 60.6+79b 5.71 0.0181
45 64.6+4.7b 81.6+9.6a 63.6+7.8b 8.75 0.0045
50 66.6+5.9 ab 81.0+9.7a 63.0+11.2b 5.34 0.0219
55 71.2+6.9 ab 81.0+99a 65.6+5.6b 5.15 0.0243
60 73.0+4.1a 81.0+12.7a 682+84a 2.54 0.1205
90 72.0+3.7b 85.4+6.5a 67.0+11.0b 7.62 0.0073
120 79.4 + 3.4 ab 874+95a 70.4+6.7b 7.41 0.008
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