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Abstract

To enhance the efficiency of the breeding control of the red spotted grouper,
Epinephelus akaara, this study investigated effect on the behavioral characteristics,
growth and stress response of red spotted grouper, when providing a space hidden
(artificial fish shelter) in a rearing tank, taking into account the ecological habits
of the fish inhabiting the rock-bottomed areas.

The shelter is manufactured with PVC tubes (length of 1,500 mm and diameter of
200 mm) and installed in a rearing water tank (3x3 m, circular PP)

The first experiment was divided into the control group (no shelter), group I (two
shelters), group II (four shelters), and group III (six shelters), and housed 100
fish (body weight, BW 130.0 = 29.18 g and total length, TL 21.5 £ 1.39 cm)
respectively. The rearing water is used by filtering natural seawater with a sand
filter. The rearing conditions are dissolved oxygen (D.O) 7.72+0.57 and water
temperature (WT) 18.9+£2.5°C, and the circulation cycles of the rearing water is 3
to 4 rotations/day, and the commercial pellet was provided.

The second experiment was divided into the control group (no shelter), group I
(two shelters), group II (four shelters), and experimental groups II (four shells)
and accommodated 70 fish (BW 257.0 + 56.13 g, 25.9 + 1.77 cm) respectively.
The rearing environment condition is maintained at D.O 6.4£0.5 mg/L and WT
21+1.3°C, and the circulation number of the rearing water is 3 to 4 rotations/day,
and the commercial pellet was provided.

Most of the red spotted grouper's behavior in the rearing tank showed a tendency
to form a group under the shelter. Although the weight of red spotted grouper
tends to be high in a group II in the first experiment (p<0.05), in the second
experiment, there was no differences TL and BW growth of fish in each
experimental group. The corticotropin-releasing hormone (CRH) mRNA expression

in the brain showed no differences in each experimental groups.
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ol =4 Fg3slal S TH(Chang et al, 1995; Ji et al, 2008;
Boo et al.,, 2002; Kim et al., 2011).

Ak 5w d o FE otduld AW dxFrE B ¢ A
Ao A2sk= A AFA o]F O Z(Coleman et al, 2010; Masuda et al.,
2012; Ndiaye al, 2015) FrAj2]Ql EAXZHE SAlet7] 98t vdHZA
A kel gl wbel 7oy vielES ol&dtd = o dE 54
S HQIY} (Valdimarsson and Metcalfe, 1998, Steele 1998; Almany, 2004).
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HkS-o] 3k A5 (Millidine, Armstrong & Metcalfe,  2006;
Goyal 2014; Ahn et al, 2014)0] thFstAl A= ol g el 22 v
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s B woli vhelsth o] F(Harmelin, 1999)9] A% 54& Erjw
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cm), AT M(AE4Z, FHEAT 128.6829.95 g HA A 21.541.44 cm), 2
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of xR 1007 H FEsksien, A7 2018 09€ 14U H-H
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Fig. 1. Shape of the shelter used in the experiment.



Fig. 2. Shape of shelters setting in a experimental tanks
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4) wrvbe] HolA e CRH mRNA 2@ Wi

FZulglold AEd ¥ 2AEL total RNAS #38}7] 918to] RiboEx
(GeneAll, Korea)?} 7 ksl A3 AT dA3E tubeol
Chloroforme 37} & 4272 st dEdnts A3
o m, iso-propanols F7}8Fo] RNA pellets 533t RNA pellet<>
DEPC7} H7Fe 75% ol®t&< ol&3ste] 43 $ RNase-free 7l
23 A A total RNAE AUt} 5% total RNAT RQ1 RNase-Free DNase
(Promega, USA)E ©|&3}%] DNase *2] %, Nano Vue (GE Healthcare,
Ver.1.0.1, UK)E ©]-&3}5] A260/A280nmo] ¥]&©°] 1.7~2.1 ¥ W9 =
Zt= RNARES AdEete] Aol AFE3sk3lth. DNase *2]% total RNAE
PrimeScript 1% strand ¢cDNA synthesis Kit (Takara, Japan)S Ab&3lo] A
s} T
St E FHukg]l ¥ cDNAE ©] 8319 real-time quantitative PCR= 33
3131 2™, real-time quantitative PCRS $]3}o] partial sequencing® CRH--%
kel FREAVIMEE olgste] F5014 Q1 primers Al Zste] o] &-stlth
(table 1). #2412 CRX96™ Real-Time System (BIO-RAD, USA)¥} Evagreen
premix PCR kit (abm, Canada)E ©]&3lo] FHEHAOHM,  B-actins

reference gene® = ©]-8-3}%I T}



Table 1. Primer sets used in real-time quantitative PCR

Primer information

Gene
Primer Sequence (5’-3’)

CRH CRH F AGCGGCTTGGAGAGGAGTAT
CRH R AGCTGGAGTTGCAATGCTCT

B-acin B-actin F GAGGGGTATCCTGACCCTGA
B-actin R CTCCTCAGGGGCAACTCTC




5) A =4
ZA #2412 SPSS version 21.05 ©]€3F30 21, ANOVA-testS 2 A| 5}

Duncan’s multiple range test (Duncan, 1955)%= 54 Fdariel e Fo8 S

A3l
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Fig. 3. Shape of new shelter in the tank.
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25.81.89 cm)® TEste] ZF FREE T0vke]® FRSHAT (Fig. 4). AR
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AVS717ES- 2019 092 18UNE 11€ 15YU7kA Ay glon, A3 Azt
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Fig. 4. Shape of shelters setting in a experimental tanks.
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Fig. 5. Change of body weight (A) and total length (B) according to the difference

of shelters number.
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2) dE AX] wE CRH mRNA 2& W3}

dAE] dXlo W& FHukel oA CRH mRNAS HdRWSIE ZARSH
A3, A 1AM AT g EEel vlE FoH R M

LEE
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el vske] f-28 02 E3kt) (Fig. 6).
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Fig. 6. Change of CRH mRNA expression in brain of red-spotted grouper according

to the difference of shelters number.
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Fig. 7. Change of hepatosomatic index (HSI) in the liver according to the difference

of shelters number.
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Fig. 8. Change of liver tissues according to the difference of shelters number. A;
Initial, B; control group, C; experimental group I, D; experimental group II, E;

experimental group IIL
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Fig. 9. Change of body weight (A) and total length (B) according to the difference

of shelters number.
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2) dE AX] wE CRH mRNA 2& W3}

Ay AAe] wE Fube] ¥l CRH mRNAS HAWSIE FARSH

A, A 5FAFlA Aol FoHor o] Egke

At = BE AP IaFNA F22 2ol 7t (A th(Fig. 10).
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Fig. 10. Change of CRH mRNA expression in brain of red-spotted grouper according

to the difference of shelters number.
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Fig. 11. Change of hepatosomatic index (HSI) in the liver according to the difference

of shelters number.
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Fig.

Initial, B; control group, C; experimental group I, D; experimental group II.

_29_
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