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Postural control in tilapia under microgravity and

the near infrared irradiated conditions
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This study investigated the postural control in tilapia Oreochromis niloticus under near infrared light irradiat-

ed conditions at microgravity. Parabolic flight experiments using aircraft were conducted with juvenile tilapia

(TL 3-4 cm) that were accommodated in airtight tanks irradiated near infrared light (wavelength 880 + 40 nm)

from bottom to top. The swimming behavior was visualized by infrared CCD video cameras and recorded in video-

tapes. Six fish among 55 (10.9%) showed normal swimming and they turned their dorsal side to the infrared light

source (dorsal light response). Percentage of time the fish spends with dorsal side towards the light source to nor-

mal swimming time was 74.4 +22.5% (n=6). The result shows that the normal swimming individuals control

their posture depending on infrared light. Thus, a population of tilapia can sense near infrared light similar to that

under a visible light irradiated condition.
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Fig. 1. The parabolic flight pattern of the aircraft (a)
and change of gravity condition (b) during the experi-
ment. This figure shows one parabola.
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Fig. 2. The construction scheme of the experimental ap-
paratus to observe fish behavior under microgravity.
Upper side figure shows side view (a) and lower side
figure shows ventral view (b).
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Fig. 3. Relative radiation intensity based on wavelength
of the two types of LEDs. The LEDs radiate light with
different emission spectral range of 550-700 nm (visi-
ble light) and 750-1000 nm (near-infrared light),
respectively.
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Fig. 6. The postural control of the fish under microgravi-
ty. The infrared LEDs are irradiated from the bottom
to the top of the tank. The arrow indicates a direction
of the light. A, Dorsal light response (the fish oriented
and turned their dorsal side to the infrared light
source). B, Ventral substrate response (the fish
oriented and touched the wall of the tank with the ab-
dominal side).
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Fig. 7. The requisite time of turning movement regulat-

ed by dorsal light response under each light condition.
Mean=+SD. There is significant difterence between
the two values (#-test, p<0.05).
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