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Effects of Red, Green and Blue LEDs on Visibility Threshold of
Rockfish (Sebastes innermis)

Jin-Uk JEONG

Department of Fishery Production
Graduate School of Global Fisheries

Pukyong National University

Abstract

Light characteristics are an important factor_for fishing and fish farming. Currently,
LED (Light Emitting Diode) system has been introduced on fisheries as part of
low carbon green growth. To develop an effective LED system for fisheries, it is
necessary to know visual characteristics of target fish by external light stimuli. In
this study, we generated red (622nm), green (518nm) and blue (472nm) of the LED
light. Each value: of RGB of the LED light independently turned into from 0 to
255 levels to control light intensity. In 'order to obtain the" visual threshold of
rockfish (Sebastes innermis),~65 fishywere trained-for: lights by an electric stimulus.
After switching on the light, the fish had an electric shock and was measured
electrocardiogram (ECG). 65.2% of the fish was available to have visual training
effect. It was available 56.7% for green and 25.0% for blue, respectively. Thus, red
light was more effective on visual training of the fish than green and blue lights.
Visual threshold of the fish was 0.09 ~ 0.87lux in red and 0.15 ~ 1.49lux in green.
However, there is no significant correlation between body length and visual

threshold of the fish.
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Fig. 3. Variation of the ECG waveform of Sebastes innermis. (a) is the wave
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Table 1. Variation of the underwater illuminance (lux) by the RGB value.
The LED light was moved at intervals of 15cm, 30cm and 45cm

from the test tank

Color RGB level Underwater illuminance (lux)
R G B 15cm 30cm 45cm
0 0 0 0.00 0.00 0.00
1 0 0 0.11 0.07 0.05
2 0 0 0.21 0.15 0.11
3 0 0 0.31 0.22 0.16
4 0 0 0.42 0.29 0.21
5 0 0 0.52 0.36 0.26
6 0 0 0.62 0.44 0.31

Red 10 0 0 1.02 0.72 0.52
20 0 0 2.03 142 1.02
50 0 0 491 3.46 2.50
100 0 0 941 6.62 4.80
150 0 0 13.60 9.55 6.90
200 0 0 17.50 12.30 8.85
255 0 0 21.30 15.01 10.85
0 0 0 0.00 0.00 0.00
0 1 0 0.17 0.12 0.09
0 2 0 0.35 0.24 0.18
0 3 0 0.53 0.37 0.27
0 4 0 0.70 0.49 0.36
0 5 0 0.88 0.61 0.45

Green 0 6 0 1.05 0.73 0.54
0 10 0 1.76 1.22 0.89
0 20 0 3.51 245 1.79
0 50 0 8.77 6.11 447
0 100 0 17.54 12.22 8.94
0 150 0 26.28 18.30 13.39
0 200 0 35.00 24.33 17.80
0 255 0 44.30 30.80 22.54
0 0 0 0.00 0.00 0.00
0 0 1 0.02 0.02 0.01
0 0 2 0.05 0.03 0.02
0 0 3 0.08 0.05 0.04
0 0 4 0.10 0.07 0.05
0 0 5 0.13 0.09 0.06

Blue 0 0 6 0.15 0.10 0.07
0 0 10 0.26 0.17 0.12
0 0 20 0.52 0.34 0.25
0 0 50 1.29 0.87 0.62
0 0 100 2.58 1.74 1.24
0 0 150 3.87 2.61 1.87
0 0 200 517 3.49 249
0 0 255 6.57 4.43 3.17
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Table 2. Summary of Sebastes innermis reacting to the LED light in the
study. Wave, Num and BL indicate the acronym for wavelength,

number of individual and body length, respectively

LED Total of test fish Visually reacted test fish
Color ‘:vn?:{;e Num BL(cm) Weight(g) Num BL(cm) Weight(g)
Red 622 23 129(+1.2)  61.6(+18.0) 15 13.0(*+1.3) 62.8(+19.0)
Green 518 30 11.8(+1.3) 54.8(21.4) 17 11.7(+1.1) 52.2(+17.3)
Blue 472 12 11.5(+0.7)  51.2(+10.0) 3 12.3(20.1) 60.0(2.0)
Total 65 35
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Table 3. Maximum and minimum visual threshold of Sebastes innermis

reacting to

the LED light in the study

LED Number of test fish Threshold (lux)
Color Wave Total Reacting Max Min Ave. (SD.)
(nm)
Red 622 23 15 0.87 0.09 0.51 (+0.36)
Green 518 30 17 1.49 0.15 0.43 (+0.44)

_17_
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