Mem. Fac. Fish., Kagoshima Univ.
Vol. 26 pp. 173~178 (1977)

MR HEEFA L BERRBEREGICX 5 A0HE
k EE F*eH B F OB

Fish Culture with Gradients in Oxygen Content exploiting
their own Respiratory Consumption

Tooru YoNeEMORI* and Yoshiki TANAKA*

Abstract

In order to prepare groups of experimental fish for a further study on swimming power meas-

urement, a 60 days culture using Tilapia mossambica was designed.

The apparatus was composed of tanks, syphons, filters, and a submersible pump; and each

of them were carefully arranged to form a circulating system.

Prior to the fish culture, a preliminary test without fish and aeration was executed; and a

conclusion was obtained that there was no O; dissolution into the system.

The culturing test was carried out keeping a group of 25 Tilapia in each 200 1 tank, and D. O.

values for each tank were recorded at 5: 00 in every afternoon.

In this experimental culture, D. O. values for each tank were significantly ordered. Ac-
cording to the conclusion from the preliminary test, the differences in D. O. value between each
tank were considered to be caused by their own respiratory consumption. Therefore, O,

consumption for each group was calculated as follows: —
Group B: 168.3 ml/kg/hr at D. O. condition of 2.0 ml/1
Group C: 142.3 ml/kg/hr at D. O. condition of 1.2 ml/l
Group D: 108.1 ml/kg/hr at D. O. condition of 0.6 ml/l

O; consumption for Group A may be calculated by setting a reservior between aerating

tank and tank A.
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Fig. 1. Arrangement of culturing tanks set for a circulating system.
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Fig. 2. Changes of oxygen content and water temperature in a preliminary test. The test was run
on condition of no fish and no aeration. @ @——@ water temp. in every tank
O——0O D.O. value in tank A A—/\ D. O. value in tank B

O—- D.O. value in tank C X——X D. O. value in tank D
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Fig. 3. Photograph showing a steady flow and calm water surfaces. (preliminary
test for checking water circulation)
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Fig. 4. Changes of oxygen content and water temperature with 25 fishes cultured in each tank.
@® —@® water temp. in every tank O——0O D. O. value in tank A

A—/\ D. O. value in tank B [0—[] D.O. value in tank C
X——x D. O. value in tank D
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Table 1. Calculations of O consumption from the D. O. gradients for each group of Tilapia.

Group A Group B Group C Group D
a) Difference in aerating
D. O. value (ml/l) tank-tank A tank A-tank B tank B-tank C tank C-tank D
unmeasured 0.92 0.77 0.59
b) Flow rate (1/hr) 720 720 720 720
c) Total weight
of fish (kg) 3.960 3.935 3.895 3.930
d) O; consumption*
(ml/kg/hr) unknown 168.3 142.3 108.1
* d=axb-+c Respiratory consumption for nitrification bacteria is included in each value.
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Table 2. Growth for each group of Tilapia in a 60
days experiment.

Mean body weight (g)

Group
Initial Final Growth
(10th June) (9th Aug.)
A 153.2 167.0 13.8
B 149.8 159.4 9.6*
C 153.1 164.2 11.1
D 153.2 157.8 4.6

* Eggs were observed on the 16th July and the 6th Aug.
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