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The vision thresholds of nigro (Cichlasoma nigrofasciatum)
on white LED light through ECG analysis
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This study was conducted to investigate visual threshold of nigro (Cichlasoma nigrofasciatum) on white LED light. The

visual threshold was obtained by analyzing electrocardiogram (ECG) of the nigro. 5 individuals (body weight: 15.62~45.49 g;
TL: 8.9~12.4 cm) were trained for lights by an electric stimulus. And then the heart rate (beats/10s) before and after switching

on the light were compared. Light intensity range was from 0.00 to 226.4 lux. Average heart rate was 10.36 beats/10s

in the normal condition. When the fish perceived the light, the heart rate was decreased. Visual threshold of the fish was

2.59 lux.
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Fig. 1. Recording electrodes inserted into a front of the ventral
fin of nigro.
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Table 1. Brightness measured on the bottom of the test tank
Brightness (lux)

Brightness
step 5 c¢cm from 20 cm from 35 cm from
LED lamp LED lamp LED lamp
1 486 226.4 124.8
2 5.37 2.59 1.42
3 0.29 0.13 0.07
4 0.11 0.05 0.03
5 0.05 0.02 0.01
6 0.02 0.00 0.00
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Fig. 2. Schematic diagram of ECG measurement system.
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Fig. 3. Variation of the ECG waveform of nigro. (a) is the
waveform of the normal condition, (b) is the waveform of the

fish taking electric shock (7 V) and (c) is the waveform of
immediately after electric shock.
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Fig. 4. Relationship between the brightness (lux) and the heart rate
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B Heart rate in the normal condition
™ Heart rate decreased after electric shock

Heart rate (beats/10s)

15.62
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Body weight (g)
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Fig. 6. Relationship between the body weight (g) of nigro (n=5)
and the heart rate (beats/10s).
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