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5 psu, 10 psu, 15 psu, 20 psu, 25 psu, 30 psu). Hybrid grouper all died at O psu salinity on
the 4t day of exposure but all hybrid survived at a salinity of 5 psu or higher during the
exposure period. Body length and weight increased above 5 psu salinity and the growth
rate was the highest at 30 psu. Hybrid exposed to 3 psu did not eat the feed pellet. Feed
intake did not show a significant difference between salinity 20 psu, 25 psu and 30 psu.
Plasma osmolality of the juvenile hybrids exposed to different salinities was 341~368 mg
Osmol/kg above 5 psu. The oxygen consumption rate was the highest at 30 psu with
163.6+22.3 mg Oy/kg fish/h. SOD, CAT and GSH-PX were significantly higher at 15 psu.
Therefore, the critical salinity for survive of the juvenile hybrid was 5 psu, and the proper

salinity for optimal culture was analyzed with 20~30 psu.

Keywords: Salinity(Z&), Hybrid(1l &), Survival( &&), Physiological response(’42|X

I:||—O)



46 MNEE XY

M E
2 HYTIER ORYLS T2 HOH| YRstO) AFRE
SYED YLk A2 D4L, A2 5 SIYBYO| Heto of)
SAOIRO| O o T, YEAL SO BH7H ol Bt
2o, 0|2 QIof TN ZOFYSITE FU) T2 YOS
Ol EX|Q| “Hatz2 2018H0] 37241, 2020 43813F, 2021'-=I

[¢]

Ol 41,791ECZ ZOH%
202040 21,568 12
0

O_I.
_O'_I-
F
2
e i

it
I | 0

kil
no
o
~
i
=)

|
30
o
T
E

A% 22890 5 StE 1427
| [¢]

=2
nx
0=
Ot F
rr
il
0x
=t
Olot
=2
10
Su o
B
>
=2
N
o
rot
il
il
0x
ot

>

2 mo rlr ek x>
> Hu
]
> ol
4> o =2

N
2
1=
>
o M
rlH>|
I-_I Jn
0=
rz
nL om

[

Ue A & 401%94 7
Orgryet Hohx|Hof &2
0|22 0| 7t Y& Ht
Alojzoz 2taetn QO m(Chen
2|F= ChaHt2l*HHe). sHtel, 54
ChPark et al, 2020). Z|2 HiZ|2} O{FO| FA2 ZHOMA|OF XY
oM S45EE HT5IL AL, sfa7tFe| AU=FAeZ QI

CRIE L EES

B onHE o o2
fo
rot

2 320

4&
Hl
ot
i
Iifl

il
=]
:II'LI rr
rr
offn
O
2 -
=
o
>

> 12

o @

,_,
QL
30 I 02 o

N
l, 2018), =L MAlSH=
X

N o

(iridovirus), NNV (nervous necrosis virus), 7|24%

S EYH| o8 HAF7E B (Chen et al, 2018)5t1 QL0 EHK| O]
X AL HIE|R FEEEE sl HES Arsetd RAI7F EHe
stet.

G =22 Y ZE0T2 MA O|X|& 71 Zash &
Zdaclolct YNz iy HAE0Fe G& 70~585 psul| Hl
2 Heol= AEY = e FPHo|n, Hiz|1t ofF X|0js &
% 11~41 psu, =2 21~35°COIlA HZEDICHHuang, 1999). &H

get2 O/E 4= AChBoeuf and
Payan, 2001; Nordlie, 2009). €&zl =E|/US M, O|2=H
ACH, o|2ut EXH

=
0] LojLt= %0._ 01|'—1X|7f AR EICKLisboa et al, 2015; Nordlie,

2009). |77t EZ=EO| AFEElE HHXIE 10~50% O|lg2=2
(Boeuf and Payan, 2001), #FZE0| ofgf AH|E= OfHX|=

Fo| M MAX|l FEZto| MFEHSZX| HZER
(Handeland et al, 1998), 0] F2| T& HEHSIe AR E&
o si=0|M Atge H MEZFEN ZR% oHX|7t HojTict
(Febry and Lutz, 1987; Woo and Kelly, 1995). 122 {FE 4
g 2% MEH dYaXls 4E 4% % 4k § YU E

Qlst o Zasict
CHRIRFER2] = RtELE|(Epinephleus bruneusf)2t CHRBIE| (Epine-
phleus lanceolatus3)2| WH|ZO0[0, O} EX 1427|0 AELY
510] 07} A50| 7ts3t D427| N YA o|Z22 HIY
T Y R UYATVE 25 B0 AUCH HIEX] U HEE
T2l = HRtHE| Q] HFHtEI(&FHEl Bpinephleus akaarag

re

N
re
J
o
fo
o

x CH&HLE| Epinephleus lanceolatuss), CHEEHE2|(RIHIE| Epine-
phileus fuscoguttatusg x CHEHBIE| Eoinephleus lanceolatus3)?t
Ch =L wEHi(o) 2rdt Hte sFeke| et 2ol3(Kang
et al, 2020; Noh, 2020), I'u.’é*-’é- SEfH| W (Park et al, 2020), =X
SO THE(Kim et al, 2020) X FE2| Fe(Lee et al, 2020; Shin
etal, 2021) S22 F= ASTAHY LD B E THEHY ATS0
o, A7l Eas -?-3._ oLt 053t AFolct.
mztM 2 dte |

A712EM HE %”—E—%*-?—l% TS| st S2Htol wHE o
SRHHE| o] MEE, &

MEO| AL El CHERIEFE|(RFEV2] Epinephleus bruneus? x T
Y2 Epinephleus lanceolatusd)= 2020 8EO| =M StL
T20|M st T fE °'6r04 20204 12€ &0f
= R FR0M 2
) %%*J &= 85+1.0 mg/l

C’| = HigALR (Nova

1
=
22 0(XIst=), 3, 5,10, 15, 20, 25405 psu H &

5 psu)F 2, =22 26+1°CE {FXISHRD

o
ruz rc
el
N

™o

2 nx rlo B
il

0 :Ll

S W

I+

QOI'
32
[

0z

=t

0=

)

O

il

T

olo
o mjo
=l

SoAr o A

Ot

X
0
AT
MU
Hu
N
Ul
o
=
4>
b
=2
>
n=
ogt
mo o
Ul
o
=
]
=

w
o
o

Jo 4>
rfo
OF 1o
k=)
—u
2

~ o 38

P
>
o

rhu
3
£
e}
=
®
S
Q.
S
o}
®
=.
=1
@
(R
[©]
=~
o
@
@
Z L

3

Ral

Kot S5 =otst 4

BStRCEH Ao ALRE JiRel 3
cm, B7 HF 3428+17.2 gOIRAC WE
Ao, AFUTHHIE

re
>

ox =

S > 10
1=
o
i
4> rlo

T
I+

o

S
0>_0n

o o M3 @ pot
=t

oF
x i
QL
i
0 o
o HU ot
(Oa]
>
guu
=1
ks
ikl
0
HU
>
E

of
o
=
4R
rlo ox riot
lo
I Ao
0 ofn
i)
ox
Rl
Ll
Q
ujo
>
o2
[0
bu o
=
ozl
O
ol
T g rjorr mo O mx op

rlo

N

|0 op
Ot

[l

Hu
e 52

o

Ha
> rin
2> o oz

=

mlo o O
>
Jal

E
i
=
of

=

02
rlo

digital vernier calipersE At}
g2 HAM2S AHEDH0] 001

KIS EHE (Growth rate for total length, %):
[MEBE A| HE-AHIPA| Al HYYE-PAl Al T

[=}

&% 100

X% 4% & (Growth rate for body weight, %):
[HESE Al MS-2ENAl Al HIBY AL Al HS1x100

2 Ay g0 =B

il

YY) 012 M2 wg

rlo



15 June 2022; 7(1): 45-51
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AH|E Y, 7to] ZA| L} SOD, CAT, ZE|E, GSH-PXQ| BistE
ZASIACL & L 4EESE= FYUSFE7|(OSMOMET 030,
Gonotec, Berlin, Germany)E 0|83t 20, AMAAHIER respir-

ometer@t MASSEHT|(Orbis 3600, Orbis, Zurich, Switzerland)

£ 0|83%}0] M3 M= Respirometer Lf =440 Xt2 M T8}
ULt Zre| =% L SOD, CAT, ZE|E, GSH-PX B35 =437
Qo] Z=ZS 2510} 10000 pml 2 AMEE|SH & NMEZMS
WS FESH0] -80°COl| HRStT 241 Aol AHESIRICE SOD, CAT,
Cortisol2 O{F ELISA kit (Cusabio Biotech, China)S ArE35tH oM,
Versamax SoftMax pro 6 (Morecular Devices, USAYS 023104 SOD

(superoxide dismutase)2t Cortisol2 IHEF 450 nm, CAT (catalase)=
I+ 520 nm =ASHRACE =& W} GSH-PX 2t Cold PBS
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Fig. 1. Survival rate (%) of hybrid grouper (Epinephleus bruneusg
x £ lanceolatusd) exposed to different salinity for 30 days.
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BE 9|4 A2 PSS 1902 0|8310] one-way ANOVAZ &

[= N Jru

A*2| £ Duncan's multiple range testZ AtZ ZHESHFC
2 1
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20, 3,5 10, 15, 20, 25, 30+0.5 psu(Lts==)0 A 302 SOt
TEMF|IHM dEE 4T A MEYFESSE TARIACE HES
2 0 psudM & 48R 2T HARSIRARH, 3 psuliMe =&
3UM SEE 914% o TUMFE HHUSEAUMNK 60%= 7
X|Z|ACE HZ 5 psu 0|42 EM= WESE 100%S LEHY
AEHFig. 1).

2 A R0 oEAT HFAHRZ O] My ME5S Y24
S0 m2 r%%r% A ERCHFig. 2, Table 1). & 3 psudf
M HES 268+18 cmO|Al 275416 cmQ 2 S75IEOLL HF
2 33461714 g0l A 3320£639 g2 & &4 of ct.

HE2 E& 10 psu 0|42 AR F2a50 mat 72I5t
A B7HotA20(p<0.05), S 30 psudlA Xﬂs 315.0+69.6 gollA
456511223 g2 &2 ZX7| HFHH| 49%2 2 71 =2 d¥ES
2k

CHRIHRE|Q| Ho|dFEe F&0| staetol mat ZAadts 8
g2 EAUCHFig. 3). €& 3 psult 0 psudll =EA|Zl 4S CHEXt
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SiioLt, Y WA MF S 49242904 g/ind/dayO| U2 THE
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Fig. 2. Increase of total length and body weight of hybrid grouper (Epinephleus bruneus? x E. lanceolatus3) exposed to different salinity

for 30 days.
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Table 1. Total body length (mm) and total wet body weight (g) in the juvenile hybrid grouper (Epinephleus bruneus® x E. lanceolatus3)
exposed to different experimental salinities for 30 days. Data are expressed as mean + SE (n=50)

Salinity (psu)

Parameter
3 5 15 20 25 30 (control)
Initial total length (cm/fish) 26.8+1.8 26.8+2.0 269+2.2 272+17 27417 27.6+1.7 26.2+19
Final total length (cm/fish) 275+1.6 27.5+2.1 281+2.2 28.7+1.7 29.3+1.8 29.8+1.7 287+2.2
'GRL (%) 2.6 2.6 55 6.9 79 9.5
Initial body weight (g/fish) 3346714  334.0+£799 3404+80.0 356.9+70.2 356.6+£70.2 369.3+71.9 315.0£69.6
Final body weight (g/fish) 332.0+£63.9 350.9+82.8 397.9+86.1 4289+86.6 45934970  491.7+871 456.5+122.3
2GRW (%) -0.7 5.1 20.2 288 331 449
'GRL (Growth rate for total length, %)=(final total length-initial total length)/initial total length x 100
2GRW (Growth rate for body weight, %)=(final body weight-initial body weight)/initial body weight x 100
200 400
£ — ]
c ¢ ¢ € 300 —
R 150 A 2 1
2 S —]
2 b g _—
Bl =
hel a = |
50 g 100 - —
[ E—
le} 1
0 : : 0 = :
3 5 15 20 25 30 S 10 15 25 30

Salinity (psu)

Fig. 3. Feed intake of juvenile hybrid grouper (Epinephleus
bruneusg x E. lanceolatusd) exposed to different salinity for 30
days.

SIQUCE HHH MO F 0| JHE B2 AlgTte E& 30 psu(Ch
ZTOIA 118.7433.89 g/ind/dayFH M 5 psu AIETO| HldH
1412% =UCH Bat Y HO|[YFH T2 & 20 psu OY =&

AToIM FelotH S7H8HAL

CHekRtHL2 o] @ MEHEZE 5 10, 15 20, 25 U 3005
psulAl 341~368 mOsmol/kg2 2 FAFSIILE $HH 3 psudf| A=
230 mOsmol/kg2 2 5 psu 0|40 =EE CHAXHIZ|| HEEE
ZOf Hisi ROISHA LACHFig. 4).

Salinity (psu)

Fig. 4. Plasma osmolality (mOsmol/kg) in the juvenile hybrid
grouper (Epinephleus bruneusg x E. lanceolatusd) exposed to
different experimental salinities.
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Fig. 5. Changes in oxygen consumption rate of juvenile hybrid

grouper (Epinephleus bruneusg x E. lanceolatusd) with decreasing
of salinity.
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Fig. 6. Changes of SOD, CAT, Cortisol and GSH-PX in liver of juvenile hybrid grouper (Epinephleus bruneus$ x E. lanceolatusd) with

decreasing of salinity.
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ACkFig. 5).
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AL 2R, 25 psudll A =2 LHEFRCHp<0.05).

hu

of
re F

Fl

I—
=

OF

2w

A M HIZ|F(groupen?| FAldAEE2 201801 209,052M/T
0|, F2 &=, Bt X SHOIAIOF SO CHEES XHK|(FAC,
20215t QUOH, =2 OfA|OFH LIzt A FAE|D = AXH
o2 FQ3t 0{F0|CHRimmer and Glamuzina, 2019). =Lf w Tt}
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