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A: Fish tank H
B: Micro-drum-filter

C: Submerge biological filter
D: Storage water tank

E: Protein skimmer

F: Trickling filter

G: Oxygen cone

H: UV sterilizer

I: Automatic monitor and

controlling system
P: Pump

&
¢

Fig. 3. Cobia culture tank and protective net.

FkiEH 3.5m’) - FTGELA FRP 7kl » AR
BESRERE 1.5 NitkE - 231RERKK
HERG7K WS ESEER Fe\LEET DA
HERTE - TRBR/KEKERFH 60~80 AT »
fita/KIR SR BEA/ NN A Y ETE - R RE
A 3 NHIKE - MG —REEE 5 HIEER
ATHERIRE BT HR K B EI A - RSN 2
HEIKE - OISRk g -

HERELAIEE 1/3 7KER - AR EER
—3X  AJHIERERE - KSR AR SR
2 - IEEENT  BEAR BB HERHM - 12
FRIERE KRS R DR AR
TER  FREBESRET - BIEEESRE
PR SERREMI S SRR - DRI s &
BAMER 3.5 ppm - R/KIERELE 19.5C » LA
HFAER  BEEERAR  KBERRERE
o EHEEIME R DAL s
5ERE -

=~ BT
(—) R EtonRERERR
ARBREEE LA RERERTRA



56 HT 4 - HESR - BHEK - BEAE

ZFE 0 20025 1 H 7 B - HEER G AR
EEEOTEREXETN - IVWIRRE 1141
+1.19 cm - PP E4L1LT16g-

MR 6 W AZNREEBRAKE
FESRAR - R 2,000 BB - FEEERs 571 B/EUK o
YRR - IR a B R R
ARG A SEAE 10~20 8 - RESBIHFEEER
o 5 B 8 H - $H] 100 ppm fEEMFE 2
/NEFRERER - A8 15 HIRBHBEREN TR &
HEENREERRKBRERM S BITARE

() Bk I REESEENESBERS
BARERAT - BAESEBENT
HER
20024 1 A 21 H » i T RERRE L 2

T 0 LL 365 ~ 480 k¢ 594 BB E A FEE

5 HBZEE 2 B GH 700 1130 &

15:30 SHEE—K - ARLR T EMEAITE - SR

SRR 43% » KRGS 3% » MLME 3% 0 K

53 16% » 75y 119 » WHEEREFEHAR AN

KRR -

(2) B=BEB  PRGFESEEASBER
RKEERRPHBFAEEEBELZS
g
2002 4% 3 B 11 B SE_PEEABRR R
KRB BE SRR 1432214 J 286 /MK »
ZpRB 2 B o HAEAAERRE -

() RBAIERKESA

RESITIE 15 FhtEi R AR -
FAMBEAE - DO~ pH» E » F4RR - 198
2 XK HIBREAKIEHMA S & WSk
B KIS AR RS -

RP RN E
— ~ AR R PR iR AR

AR 12,848 B - EEREPIEL 215 B
17 F 98.32%¢ » B 3 REBIIECT SI0E »
TEEENEE 3 RIRIETFRE 94.36% - HuBd
%% 5 BRRAELUK EEE ST
WM R HREEERE Sl RRE
4~5 RNFEL @ SECREE 1096257480 -
HRAREERAE HAEAR - 5B - EH
BESHKESH - 2K 100 ppm ik
R 2 7N 5 1R8I » T REREEAETA
HYSHER RS 4 0 -

FREENESEERBARERKIARE
R EAEE - PR TR - & 15 HER
FHAERAN Table 1 } Fig. 4 FR - HEHHREER R
BVIREEE 1811 g REBRATIRER 4.3 %
BURRR 0.91 g/d - FEIFRER 92.24% » SEUREA
FoEEAR AR RSN T - i
P& B RSk T 4 B 9.55 kg - ZKEESH]
J5TH  7KI8 21.3£1.1°C (19.5~23.5) ; pH 8.2
+0.2(7.6~84) ;DO 6.5+1.2ppm (5.1~8.9) ;
S5, 18515 ppb (176~192) REAR4EESE, 242
+21ppb (215~265) Z/H ; KEIRBLREF > #F
BRI E R -

T BITREER  DMUE A RERRERL
B
2002 5 1 A 21 HS TR RIREEE 18
+] g KIELS BN =B IAEEERER HEES
B 365 - 480 B 594 MK 5 iR 45 RYgE=A
TSEEER/K BRI R O A B ERR - HAS
SR40N Table 2 % Fig. 4 Fw - $EHETE - %K
RERERECHS B4 EREEEEYEM
T InEEs - EESRRRF = I E - KF
B 4912472 F 4613 g IERER A =4



IR AR EER KRR HR 57

Table 1. Results of pre-experiment (culture period=15 days). N =6

Initial stocking density

Fish / m? 571

Average initial body weight (g) 4+2

Average final body weight (g) 18%£1

Growth rate (g /d) 0.91

Survival rate (%) 92.24

Productivity (kg / m*) 9.55

Water temperature (C) 21.3%£1.1 (19.5-23.5)
pH 8.240.2 (7.6-8.4)
DO (ppm) 6.5+1.2 (5.1-8.9)

Ammonia-N (ppb)
Nitrite-N (ppb)

185+5(176-192)
242421 (215-265)

120 ' o 571-365-143(Fishrton) 1%
Lo | W 571-480-214(Fish/ton) {23 _
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Fig. 4. Average weight and water temperature change in indoor recirculating system of cobia reared
under various stocking density for over-wintering experiment.
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Table 2. Results of the 2nd stage indoor recirculating system of cobia reared under various stocking
density for over-wintering (culture period = 45 days)

Initial stocking density (Fish / m?)

365 480 594
Average initial body weight (g) 1811 1841 1841
Average final body weight (g) 4912 4712 4613
Growth rate (g/d) 0.69+0.05 0.650.01 0.62+0.07
Survival rate (%) 98.59+0.64 98.6910.25 98.9440.15
Productivity (kg/m®) 17.62 22.19 26.78
Water temperature (C) 20.7+1.2 (18.0~22.6)
pH 7.740.2 (7.4~8.2)
DO (ppm) 6.5+0.9 (4.2~9.1)

Ammonia-N (ppb)
Nitrite-N (ppb)

216131 (179~264)
290161 (192~354)

Table 3. Results of the 3rd stage indoor recirculating system of cobia reared under various stocking
density for over-wintering (culture period = 30 days)

Initial stocking density (Fish / m?)

143 214 286
Average initial body weight (g) 4912 4712 4613
Average final body weight (g) 114+2 11145 10742
Growth rate (g/d) 2.18+0.18 2.13+0.17 2.04+0.03
Survival rate (%) 100 100 100
Productivity (kg/m?*) 16.33 23.70 30.46
Water temperature (°C) 22.5+1.2 (20.2~25.3)
pH 7.740.2 (7.4~8.2)
DO (ppm) 6.0t1.1 (3.6~7.9)

Ammonia-N (ppb)
Nitrite-N (ppb)

400£241 (129~789)
144442 (98~268)
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Fig. 5. Daily change of water temperature in recirculating system.
3 r C=233571-365-143(Fish/ton) q 235
[ 571-480-214(Fish/ton) ._»‘ { 23
_ 231 B 571-594-286(Fish/ton) 1225 3
2 —&— Water temperature 4122 %%
3 2r 2
P {215 2
g L5 f 121 &
5 {205 §
S 1F e
G) 4 20 38
«
05 | = 19.5 B
_ 4 19
0 L l_'—- 18.5

15Jan21)  30(Feb 5)

45(Feb20) 60(Mar 11) 75(Mar 26)

90Apr 10)

Time elapsed (Days)

Fig. 6. Variation of growth rate and water temperature change in indoor recirculating system of cobia

reared at various stocking density.
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Fig. 7. Daily change of DO in recirculating system for cobia rearing.
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Study on Cobia, Rachycentron canadum, Over-wintering Using the
Indoor High-density Recirculating System

Ting-Shih Huang', Kim-Jung Lin, Chi-Chin Chen and Wann-Sheng Tsai

Penghu Marine Biology Research Center, Taiwan Fisheries Research Institute

Abstract

This study was carried out in three stages under various stocking density of cobia, Rachycentron canadum,
in a recirculating system for over-wintering. In the first stage, 12,000 fish averaged 4.1 g were evenly stocked in
6 FRP tanks. Stocking density was 571 fish/m®. After 15 days, rearing average body weight of cobia was 18+ 1
g and survival rate was 92.24%. In the second stage, the stocking densities were 365, 480 and 594 fish/m® and
the trial was conducted with duplicates for each density. A diet of and commercial formulated eel floating pellets
fed three times daily. After 45 days, rearing average body weights were 492, 47+2 and 46t 3 g, growth rates
were 0.6910.05, 0.65+0.01 and 0.623-0.07 g/d, survival rates were 98.59+0.64, 98.69£0.25 and 98.94+
0.15%, and productivities were 17.62, 22.19 and 26.78 kg/m’ respectively. In the third stage the stocking
densities were 143, 214 and 286 fish/m’. After 30 days, rearing average body weights were 114+2, 1115 and
107£2 g, growth rates were 2.18+0.18, 2.13+0.17 and 2.04%0.03 g/d, survival rates were all 100%, and
productivities were 16.33, 23.70 and 30.46 kg/m’, respectively. The results showed that higher stocking density
increased the productivity, but reduced the growth rate. Also, the higher the water temperature was, the higher
the growth rate would be. When water temperature was 20°C, cobia grew very slow. When water temperature

was raised to 23°C, the fish grew fast.

Key word: Cobia, High-density recirculating system, Over-wintering, Stocking density, Growth rate.
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