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Performance of a Closed Recirculating System with Foam-separation
and Nitrification Units for Intensive Culture of Japanese Flounder

Toshiroh Maruyama,*! Yoshihiro Suzuki,*! Daisuke Sato,*!
Takeshi Kanda,*2 and Tamotsu Michishita*2

Rearing experiment of Japanese flounder Paralichthys olivaceus was conducted with two differ-
ent culture systems, a closed recirculating system having a foam-separation unit and a flow-through
system in which natural seawater was continuously supplied. The closed recirculating system con-
sisted of a fish tank of 1 m3 in water volume, foam-separation and nitrification units, pH and tempera-
ture controlling units, and a circulation pump. A key feature of this system is the foam-separation
unit, which is equipped with an air inhalation-type aerator that vigorously injects numerous fine bub-
bles into the rearing water. Fish were fed commercial pellet diet for 90 days.

The survival rate of fish was 93.5%, and the gross weight of fish increased from 28.4 kg to 50.0
kg during the experiment in the closed recirculating system without the effluent. In the flow-through
system, the survival rate was 98%, and the weight increased from 33.8 kg to 64.1 kg. Based on these
results, intensive aquaculture can be achieved with the closed recirculating system.

7 — F o BMEER, MAR, SBE VAT L, WHKSE. WL ERS#E SEEET LI

A

OOEOREREL, BRINICAS LHEEOEMIZH
LHO0, W, FWEET Y ORSEMKIRIC T S BER
BEOZREIT 10 E EHEVWTHD, HEOKL
BEONEV, COERO—E LT, BA»LOHE
BROMIC, BEAEEICHED BRAMAETONS,?
bREORE LS EEEE (/\< T Seriola quinquer-
adiata, X A Pagrus major, < 7 3 Trachurus japoni-
cus, D) OLERT, R 256,000 & (1996
V) TH B, T4 Cyprinus carpio DFFEFH & D A
213, Bafx 52854, #EAL FVHECOA
OMBCH60 A (BENLY VP THEhZN 64
A& 6L A) ICHYST 5,2 COMARERICETED
5, #1500 5 AG Eixh, WA DN FEESD
RE CEMEEEE) Tk, 0 L1IFIKEST 5, W
NICLTh, HMBEON 2P BHEEGH, OBICAMMS

5 L EZ S LB, BENDOFTA -V
B/NBREEIC & YOIREET, 2 V7R THLRNEAY
HEPE « A LTV ZodiTid, LW EE T RE L B
BICBAT L hudZe oy,
BAAEOKBEMOT/LIVREIL, B 7> METEER
BTH D, JE, SMBKYAELOOERL, ZO—%
HHKTAERROEBMY A7 LB I, LI A
Paralichthys olivaceus 7z ¥ D&k f»rBE FCEBETE S
IOl TETWAD, TOREIPIV, BETHE
DB TIHROBEEY L BRESEEAMC, £, BERX
DB FBEMOBETITHRARICEVBEOREY & K&
WA SGAFEEBEYKRAMTE LA ERAEOE F CEREICHE
HEINTW5b, &iff, EBEIT—1 9 32db7 AU BICE
W, FBKBENSRE LBRAOSBERM Y A

5 /v (Recirculating system for intensive aquaculture)

RIS T AR T8t (Department of Civil and Environmental Engineering, Miyazaki University, Gakuenkibanadai,

Miyazaki 889-2192, Japan).

*2 gt e s B K BESEBRPT (Fisheries Research Laboratory, Miyazaki University, Akamizu, Nobeoka 8890517, Japan).

NI | -El ectronic Library Service



The Japanese Soci ety of Fisheries Science

v S A DSRERAHT > A7 A 819

DOEMPBELIN,® TRV R—PREERDE |
CRWERESIEL > TETWS, 1 BOBAREY
TEEINDODB—BUTH 5, ARNRICERY S
WY AT AMIRD THR 2, ARINIREITE
LBV, BEBEKELCHITIZ, ThECL R
BEZ LA LB TEXERBY AT LARMECEA
i, FRAMEOBIBICELCFLETE, I6CITER
BICOEALBRBROBEERICLELETRLEE 2
6Nh5b, COLIERNMS, Bf, MEAY*BECE
ftL, VR LERT S (EAMERR) © (EmEERE
W AJBE’e Y A5 L (Closed recirculating system for in-
tensive aquaculture) OB « FFKAEHINTETH
5°m

LHREICET HHASMBRAOEE REHE VA7 AlC
BId 2HFFRIE & <, 1950~1960 4RI 203 T Hk A, 1
ME 6,102 72 5 NP IR0 & » CTRERpm B2
B3hTk), SROKESER SIckT 528855 2
TAOEREENTE L Y4BT, BRABR +H
SN, MEKTBEHETICAR LSR5 5%
TH50 OHSBRACET5), Lo l, GEERE
ZHR L5 [HSRERASHEERES 27 A CEd
HB5EIL, BRACEOCTHELBD TV, bRE
KW, LI ARRRRE LT, BEAME
HBITARDIE T Ot 2 % B0A A 72 SETERR Y A5
LIZBAT BB « RV OBED LN TS L0,
ZDOMOMASETERK Y A7 ACBET 5 HEMIT ES 07
W

=%, UG, #EACONTEANEE L 14

Nitrification unit (0.6m°)
Filter media (0.2m?3)

SREHEHRGBRBE YRR L, CORESHERE -/
LR EA T DY ASEBERRO VAT LALEBEL, &
REECHEB RO THRMICHATELZ LE2HLL
IC L7202 COV AT LIITEREAZE, BNESER
F, BALNEIKEELZECRASHh, FREELZBTY
Bo LIeHoT, TOVAFAL L AHABEBBRRAOESE
ERBEORBICHSR BB, Lo L, BREOSE
LIIRRY, BBELHESBBEOBEITII VAT ANDA
MENELLKEL, FHRZARSE, T, EXROKE
KA L PASKIERARIE % 1T L CER L, HEkE
L7BBIR R 67\, FASERROBME Y 27 AD
BASEICIRC, KM « Wby AT ADOEBERM A
DAREME, 3L UTKRERE & AR ER O HEIC
BT 2HMANLETH S,

ZIC, AARTIBERL S ALHRAL L, X
DWKK Y AT L &K B » LY 27 ATk ARE
ERET, BELEOMSEERROBBERMOTTIE
HEBELMCTLEI LA E L,

AT L, BH, SLURBEE

FASHORIRZUEAME - BH(ES X T4 PASNIEESR TN
S« B A7 A (DIRE, BASMERAY AT L& T 5)
i3, FHEKE ZREHRATTV—2— L00W) %R
B LR M - RS (LI, Sksmig s 3
%), pH « KIBFEME, ¥ LUML - BRSBE (L
B, WELTD) »ORD, 2KEII26m THS
(Fig. 1), MEAEOKEIT 1m® 2 L, @BEAICIE
Wo5@igKx A, WE% 120 //min & L2OT, —F

Foam separation
unit (0.6m3 )

Fish tank (1.0m3)

Vi

[C-T-T1-] H}BEH BB-

o
ERRAAER R

Qo<

t

(400W)
pH * temp.
control unit
(0.4m% ./.f, N ’o]
$o »* o
v
]
£
Foan;sapammng
waste water
~®
Recirculating pump
(400w )

Fig. 1. Schematic diagram (not to scale) of the closed recirculating system with foam-separation and nitrifica-

tion units.
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Schematic diagram of the foam-separation unit.
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Fig. 3. Schematic diagram of the air inhale discharge type aerator. a: the whole shape (unit: mm), b: the im-

peller shape.
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Fig. 4. Filter media used in the experiment.
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Fig. 5. Cumulative volume of make up water dur-
ing the experiment.

o, tap water; O, foam separating waste
water; W, seawater.

Table 1. Results of experiment-1 and experiment-2

[Initial]

[Final] Water temperature

Total weight Survival rate Total W)eight Total feed FCOZR* during experiment

(kg) (%)

(Experiment-1)

Flow-through system 33.8 98
Closed recirculating system 28.4 93.5
(Experiment-2)

Flow-through system 25.1 99
Closed recirculating system 24.2 99.5

(kg (kg) (%) (mean, °C)
64.1 27.6 110 15.3
50.3 18.7 117 12.6
50.1 20.8 120 16.6
44 .4 17.1 118 15.1

* FCR, feed conversion ratio. FCR(%) =[fish growth (kg) 1/[feed (kg) ] x 100.
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ing system.
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