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Study on swimming and feeding behavior of tilapia under microgravity
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Abstract: Relationship between swimming behavior and feeding behavior of juvenile tilapia

Oreochromis niloticus fed on water flea Moina macrocopa were investigated under microgravity.

The fish controlled their posture with dorsal light response and voluntary fed the water flea under

visible light, while the fish could not feed when it showed abnormal swimming in the conditions

irradiated near infrared light. In the infrared light, two types of abnormal swimming i.e., looping

and rolling were observed and strain difference was confirmed in the pattern of abnormal

swimming.
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Fig. 1 The pedigree diagram of O. niloticus tested for
investigation of strain difference in postural control
and swimming behavior under microgravity.
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Fig. 2 Scheme of an automatic feeding and observation
system for O. niloticus under microgravity.
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Fig. 3 The percentages of behavioral patterns in total time of individual O. niloticus with exposed
microgravity under three kinds of light conditions. The individuals were named for strain and number
in parentheses. DLR: dorsal light response; VSR: Ventral substrate response.
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Table 1 The number of feed intake and percentages of feed intake by each fish in feeding experiments under

microgravity and above grand

Condition Tank A Tank B
Feed intake
Gravity  Tllumination G8 G8 G8xJ1JIxG8 J1  J1  Total Food G8 G8 G8xJ1JIxG8 JI  J1  Total Food
y @ Q2) @ @ @ (2) feeding supply 3) ) 2 ?) 3) (4)  feeding supply
Number (ind) 3 3 8 14 5 7 40 52 3 1 6 5 4 3 22 22
Visible light
Percentage (%) 5.5 58 147 268 104 133 765  100.0 143 56 270 185 206 140 1000  100.0
¢ Infraredlight Number (nd) 0 0 0 0 0 0 0 22 0 0 0 0 0 0 0 29
p
(880nm)  percentage (%) 0.0 0.0 00 00 0.0 0.0 0.0 100.0 00 00 00 00 00 00 0.0 100.0
Infrared light Number (ind) 0 0 0 0 0 0 0 19 0 0 0 0 0 0 0 24
(950nm)  percentage (%) 0.0 0.0 00 00 0.0 0.0 0.0 100.0 00 00 00 00 00 00 0.0 100.0
Number (ind.) 4 2 5 16 5 8 40 40 2 10 15 4 3 4 38 38
Visible light
Percentage (%) 11.4 4.8 110 43.0 123 17.6 100.0  100.0 56 254 401 103 79 107 100.0  100.0
1G Infrared light Number (ind.) 2 0 0 0 0 0 36 36 1 0 2 0 1 0 30 30.0
(ground)  (880nm)  percentage (%) 5.6 0.0 0.0 00 0.0 0.0 5.6 100.0 36 00 71 00 31 00 138  100.0
Infrared light Number (ind.) 0 0 0 0 0 0 33 33 0 1 1 0 0 0 24 24
(950nm)  percentage (%) 0.0 0.0 00 00 0.0 0.0 0.0 100.0 00 36 50 00 00 00 8.6 100.0
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