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Decomposition of Suspended Substances by Movable Aerator
in a Culture System

Shigehisa Yamasakrx and Hachiro HiraTa*

Abstract

The movable aerator, which was devised by HiraTa (1968) to maintain a homeostatic con-
dition in a culture tank, contributed to the mass production and high density culture of prawn
seed production. This experiment was carried out to examine the capacity of the movable
aerator for the decomposition of organic matter and the proliferation of microorganisms in
a green house.

The movable aerator was set in a 2,500/ tank (0.9x3.0x0.9m). A 500/ polycarbonate
tank, aerated with bubbling stone, was used as control. Organic substances were loaded as
pollutants at the rate of 0.2 to 0.6 dry weight g/l. The weight of suspended substances con-
tained in 10! of water was measured by centrifugation, and the calorie contents were de-
termined by bomb calorimetry. As indicators of water quality, the concentrations of inorganic
nitrogen and phosphate were analized. At the same time, bacterial density was also observed.

Decomposition rate of organic substances in the movable aerator tank was 0.023 to 0.034
dry weight g/day faster than in the polycarbonate tank. The concentrations of three types
of inorganic nitrogen and phosphate were all higher in the movable aerator tank. The calo-
rific values of suspended substances per 1 g dry weight increased with the advance of decom-
position; and a correlation coefficient of 0.67 was obtained between the calorific values of
suspended substances and bacterial density in the water.
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Fig. 1. Schematic diagram of experiment tank.

A: side view, B: top view, a: main culture tank, b: zigzag stream tank, c: movable
aerator, d: air supply.
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Fig. 2. Schematic diagram of movable aerator.

a: vinyl pipe, b: tank bottom.
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Flg 3. Amount of suspended substances in 10 of water in the tank aerated with bubbling
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Table 1. Mean concentrations of NH}-N, NO;—N, NO;3—-N and PO,~P in each treatment
of experiment I and II (unit: pg-at/l).

Experiment I Experiment IT

" NH}{-N NO;-N NOs-N PO,-P NH}-N NO;-N NO;-N PO,-P

Treatment

Movable aerator  2,620.0 54.5 43.0 100.0 260.0 0.4 0.8 85.5

Aeration with
bubbling stone 2,500.0 13.3 39.7 89.4 190.0 0.2 0.6 78.1
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Fig. 4. Changes in the quality and amount of suspended substance and
“variation of PO,~P on the process of decomposition in Exp. II.
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Fig. 5. Increase of suspended substance calorie per 1 gram of dry weight on the
process of decomposition in experiment II and other trials.
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Fig. 6. Relationship between calorie of suspended substancé and bacterial
density by M.P.N. method in Exp. II.
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Table 2. Water temperature and pH in each trcatment of experiment I and II.

Exp. I Exp. I1
W.T. (°C) pH W.T. (°C) pH
Movable aerator 15.4-+2.1 7.84+0.4 16.94-0.9 7.84+0.3
Acration with 13.8--2.2 7.940.3 16.0-£0.9 7.840.2

bubbling stone
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