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Culture of Nile Tilapia (Oreochromis niloticus) in
Recirculating Aquaculture System
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The performances of fish culture were evaluated in the integrated recirculating aquaculture system consisting of a double drain type
rearing tank (2.5m’), a sedimentation tank, a floating bead filter, a foam separator and a rotating biological contactor. A system
was stocked with nile tilapia at an initial rearing densities of 5% (A), 5% (B) and 7% (C) over 30 days. Feed coefficient was
1.62, 1.79 and 1.80 and average daily growth rate was 0.452%, 0.445% and 0.423%, respectively. The level of TAN was maintained
below 1g/m* for 5% of initial rearing density and 2~4 g/m’ for 7%. The dissolved oxygen level (2~4 g/m’) was not optimum but
should not be inhibitory to fish growth. The total suspended solid was completely removed during overall experimental period.
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2. Storage tank

4. Floating bead filter
6. Circulating pump
8. Bypass line

1. Rearing tank

3. Sedimentation tank

5. Rotating biological contactor
7. Foam separator

Fig. 1. The schematic diagram of recirculating aquaculture
system.
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Table 1. Average water quality of make up water

Component Concentration
Total ammonia Nitrogen 024 g/m’
Nitrite Nitrogen 0.16 g/m’
Nitrate Nitrogen 3.86 g/m’
CODe, 20,00 g/m®
pH 1.79
Alkalinity 38.50 g/m* as CaCO;

Total Suspended Solid 7.00 g/m’

Table 2. The flowrate and recycle ratio of recirculating aqua-
culture system

Experi- ]égaring Flow rate (m*hr) Recycle ratio (day™")
ment (km’) Q0_QS QT QP QIV_QPV (QT+QPIN
A 50 144 484 231 397 2815 381 60.26
B 50 130 476 369 237 3544 2275 58.19
C 70 161 566 378 349 3635 3350 69.85

Table 3. Proximate composition of experimental diet

Component Composition (%)
Moisture 941
Crude protein 37.00
Crude lipid 396
Crude ash 8.68
23 24

Aladle) £38 2357 98 A2" RS vA F o 14
T3 F £A BN 988 AgE At 4 #2YE L
standard method (APHA, 1989)¢] wl2}l ¢xyolAd Fi (total
ammonia nitrogen, TAN)E A€4 ol& A9 (9512-BN,
Orion Co.), oF34Hd A4 (nitrite nitrogen, NO, -N) &} HAHA
A2 (nitrate nitrogen, NO; -N)& °]& Aot Y (DX
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-120, Dionex Co.), 387 4tA287F% (chemical oxygen de-
mand, COD)& 71 &5% (open reflux method), FXFE3
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Table 4. Production characteristics of nile tilapia reared at three experiments in a recirculating aquaculture system

Experi-  Rearing Culture Initial weight Final weight Consumed  Weight FC' DGR2(%)
ment  density (%)  periods (day) Total (kg) Mean(g)  Total (k) Mean(g)  diet(g)  gain(g)
A 5 30 1250 4999 143.1 5724 29,346 18,125 1.62 0.452
B 5 30 1252 571.6 143.0 653.1 31,925 17,830 1.79 0.445
C 7 33 1758 6324 202.1 7270 47461 26,300 1.80 0423

'FC (feed coefficiency), DGR (daily growth rate, %)
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The concentrations of total ammonia nitrogen, nitrite
nitrogen and nitrate nitrogen during the first experi-
ment (initial rearing density: 5%).
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The concentrations of total ammonia nitrogen, nitrite
nitrogen and nitrate nitrogen during the second experi-
ment (initial rearing density: 5%).
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Fig. 4. The concentrations of total ammonia nitrogen, nitrite
nitrogen and nitrate nitrogen during the third experi-
ment (initial rearing density: 7%).
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Fig. 5. The concentrations of total inorganic nitrogen during

the each experiment (initial rearing density: A and B;
5%, C; 1%).
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Fig. 7. The concentrations of total suspended during the each
experiment (initial rearing density: 5A and 5B; 5%, 7;
1%).
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Fig. 8. The concentrations of chemical oxygen demand during
the each experiment (initial rearing density: A and B;
5%, C; 1%).
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Fig. 10. The changes of pH during the each experiment
(initial rearing density: A and B; 5%, C; 7%).
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