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Abstract

In order to determine the mechanics involved in the maintenance of water quality in a feedback
culture system, several relevant physical and biological parameters were monitored both in the
rearing water for zooplankton and in a phytoplankton culture tank.

Moina macrocopa was cultured for 53 days adapting feedback culture method. They were fed
with Chlorella sp. previously acclimatized to freshwater. During the first 33 days, feedback culture
system which involves recycling of rearing water after culturing Chlorella sp. was adapted. The
routine method which does not involve recycling of water was applied during the last 20 days.
NHs—N, NO:—N, NOs—N and PO«—P concentrations were determined in the culture water.
PO:—P, dissolved organic P and particle P content were likewise measured in Chlorella sp. culture
water for five days after inoculation.

In the M. macrocopa culture tank, NH«+—N and POs«—P concentrations were maintained at the
levels of about 1,600 and 54 ug—at . /7!, respectively. However, in the routine treatment, NH—
N tended to increase up to 3,000 yxg—at - /7' and POs—P up to 90 pg—at. I7".

In Chlorella sp. culture tank, concentration of dissolved P decreased about 11 yg—at . /™' from
65 to 54 ug—at . I7', following an increase of Chlorella sp. density. However, particle P content
increased about 9 ygg—at. /7' from 4.5 to 13 yg—at. /7. Thus a negative relationship (r=
—0.90) was observed between Chlorella sp. density and dissolved inorganic and organic P while a
positive relationship (r= +0.90) was shown between Chlorella sp. density and particle P. Basing
on the results obtained, it can be concluded that water was purified by bio-filtration with Chlorella
sp. adapting the feedback culture method.
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Table 1. Average and S.D. of water temperature, pH, and DO in a culture

system.
. W.T. DO
Experiment H
P (©) P (ppm)
Experiment—I 23.0+2.1 6.4+0.4 7.9+0.6
Feedback treatment in Exp.—II 21.7+2.5 6.4+0.6 8.5+1.0
Routine treatment in Exp.—II 19.2+1.7 6.5+0.2 10.0+0.8

e, L7 4 - FNy 7 - 0L S oft, REKFOERBEEN0.1X10° cells - ml™
DEz#Rda L, RRERSEHALL (B, 1981) (Fig.1).
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Zooplankton density and feeding amount of Chlorella and baker’s yeast in Exp.-I and

Fig. 1.

Chlorella cultured in inorganic medium, : Chlorella cultured in waste water, : Baker’s

Exp.-II. Arrows show the time feedback treatment was changed to routine treatment.
yeast.
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Fig. 2. Feature of POs-P, NHs-N, NO:-N, NOs-N and total inorganic nitrogen (TIN) in
the rearing tank of zooplankton during Exp.-II. Arrows show the time feedback treatment

was changed to routine treatment.
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Fig. 3. Relationship between concentration of POs-P and total
inorganic nitrogen during the routine treatment in Exp.-II.
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Fig. 4. Concentration of several types phosphorus and Chlorella density in Chlorella culture tank.
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Table 2. Energy budget (kcal) in culture system.

Chlorella density
(x106 cells.m1™1)

and particle P in Chlorella culture wa-

Feeding amount

Baker’s yeast

Chlorella Subtotal

Harvesting S.S.in Feaces
and Chlorella fedback waste water
as input
(A) (B) (G) (D) (E) (F)
Exp.— I 3,926 1,534 5,460 1,261 491 382
Feedback treatment 2,261 612 2,873 819 230 95
in Exp.—II
Routine treatment 1,632 0 1,632 113 38 95
in Exp.—II
Food conversion Feedback rate Food conversion
rate rate omitted
Chlorella fedback
D/C (%) B/C (%) D/A (%)
Exp.— 1 23.1 28.1 32.2
}"eedback treatment 28.5 2.6 35.9
in Exp.—II
Routine treatment
in Exp.—II 6.9 0 6.9
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