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Abstract: Juvenile Paralichthys olivaceus (mean weight 685.3+36.7 g) were raised in
different and closed recirculating bio-floc system (control, bio-ball, and shelter) for 7
months. The water environment such as water temperature, dissolved oxygen, salinity,
pH, and alkalinity according to the difference of closed recirculating system remained
stable during the rearing period. No significant changes were observed in dissolved
inorganic nitrogen such as ammonia, nitrite, and nitrate were observed in different
closed recirculation system. The final weights according to the difference of closed
recirculating were 1,524 g (control), 1,674 g (bio-ball), and 1,630 g (shelter). The survival
rate was higher than 98%, and the final FCRs (Feed coefficient ratio) were 1.2, 1.1, and 1.2.
The results of this study indicated high growth and survival rate in all systems.

Keywords: Paralichthys olivaceus, biofloc technology, water environment, growth
performance, monitoring
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&st7] flofl Fed g o tiek B asdo] F7kskal vk
(Emerenciano et al. 2013).
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Fig. 1. The closed recirculating system (Left: bio-ball, Right: Shelter) of olive flounder, Paralichthys olivaceus aquaculture using bio-floc for 7

months.
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Table 1. Water environment of initial experimental condition

Bio-floc technology application in the flounder

Temperature (°C)

NHst* (mgL™  NOz (mgL™  NOs (mgL™")  Alkalinity
0.2 0.4 100 150
0.2 0.6 75 150
0.2 06 75 150
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Fig. 2. A Comparative analysis of water environment in different closed recirculation system (Control, bio-ball, and Shelter) of olive floun-
der, Paralichthys olivaceus aquaculture using bio-floc was conducted for 7 months. Values with different superscript were significantly dif-
ferent during the months (p<0.05) as determined by Tukey's multiple range test.
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Fig. 3. A Comparative analysis of dissolved inorganic nitrogen
concentrations in different closed recirculation systems (Control,
bio-ball, and Shelter) of olive flounder, Paralichthys olivaceus
aquaculture was done using bio-floc for 7 months. Values with
different superscript were significantly different during months
(p<0.05) as determined by Tukey's multiple range test.
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Bio-floc technology application in the flounder

Table 2. A comparative analysis of growth and survival rates in
different closed recirculation system (control, bio-ball, and shelter)
of olive flounder, Paralichthys olivaceus aquaculture using bio-floc
for 7 months

Dec. Jan. Feb. Mar. Apr.

Average Control 732 848 925 1,054 1,098 1,220 1,524
weight  Bio-ball 727 832 895 1,025 1,314* 1,368 1,674
(9) Shelter 723 838 906 1,044 1,314* 1,373 1,630

Control 100 100 100 100 100 100 100
Bio-ball 100 100 100 100 99 99 98
Shelter 100 100 99 99 99 99 99

Control 18 16 09 09 14*  16*% 12
FCR Bio-ball 2.1 20 11 08 08 1.2 1.1
Shelter 20 18 10 08 08 1.2 1.2

May  Jun.

Survival
rate (%)

Values with different superscript are significantly different on months
(p<0.05) as determined by Tukey's multiple range test.

ST WA oIk 4E7] R IR (HE)S A
DZ2H (metHb) 2.2 ASHAIA heme ©]-2 A} #4HA
=, 294 99 53 S (Kim ef al. 2018b). 2 A+
A} A Ad”of| ThE oPEARS thEA 0.5~2.0mg L™, bio-
ball 0.4~1.6 mg L', 12]31 shelter 0.5~2.2 mg Lo HY

2 ZFZF VFERYIT. Bio-ball®] ¢ 7] 1900 {24 Z7F
7} YRR GL o] % 2 9HE A L2 2 7HAE Qo
z7] o]F B A2HofA ob Al A= AR F

A & et AR efE ot 9l opAto]| Hls =42 WA
WhEe SR AU AE A FEFS A s 2
*O]‘:]'(Bae et al. 2017). & AT} A|2Ho] U}% At

|
2 2T 33~ 104mgL bio-ball 48~117mgL™, L A=)
shelter 37~118mgL_1—4 Hol2 ZzF yeptor dd A
2 o] mhg A4t O] 7914 tol= UERA] gkt oF
Hujop 9l opEite] Zitslatgof ofs AR 7|1t e
A A= worRAIRE AEA ¥FE A= v
2 ofict. ArH o2 A A 1295 647HA] 770
A APSSARA 2 A o 2 A QT
Hto] 9 Zet || ARSFA 771 E3t vrol o2 +=3Hy
AALH Zfolo] w2 I P 7|, =& 2 FCRY
H3SHE Table 201 YEIW It 2 A2} Al AR o b
ot FAE 2T 732004 1,524 0 = /37 (208%) &
LR QLT 18] 3 bio-ball 723 goll A 1,630 g2 2 A%
(225%) 3.2 ™, shelter 727 goll A1 1,674 g2 737 (230%)
I}, Bio-ballt Shelter 77Foll Al 4 o 25t HIsl -2
A3l 474-E YEFH AT (p<0.05). FE 4372 shelter 1f
HollA 7Y &2 Aol veton, mide YA o
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