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AEHENBLREZBEAHEHEEK,
HUEE R AR R RN

rMER D EAE #HAKS TEc2D ABw' NEn!
MREAT ' AR ximAL & oY
(1 INRBBFHEFRRES ARG WRREBFEESBEESLEE LR WA 2640065
2. G HZRKIAEE R RS PG DR MG 264006;
3. METIEFEATIIEE AR ME  264003)

mE AR VL 3k # B F 3t & (Epinephelus fuscoguttatus @ XE. lanceolatus3) 4 #.[(29.99+2.60) g]
HHRME, BERAFRBENDHR A AR 2 A KEE, AN FAR. HED . A
HE 7 RO B 2 AR B e . SEER kI 6 N EME, 27k 10, 15, 20, 25, 30 F1 35,

A4 h S1, S2, S3, S4, S5F1S6, BANLBRAIANAEELE, LA 28d, EREF, HEX
(WGRYfna B X (FE)M s E A S A E R A m e R as, HRREHESA 4, BEFT S1 M
S6 41(P<0.05), 7 & F A& 7 5256 41 5] & 2 3% M 2 F(P>0.05), & & F LA KA B & & 2 ILE WGR
AW RS MR E B E A S3 1 S4 A TREAT, RERTHMEA
(P<0.05), S1 71 S6 4y i JIE 48 A (b 4 B (LB (SOD). B0 E AL 8 A1 (T-AOC)Fn L . £ B (CAT) 7
M F e T H A LI 4(P<0.05), B (MDA)& B4 S3 /1S4 ARk, BHEMTHM4ANEH
4(P<0.05), M I, g A F A A ER(AST). A7 4 A8 (ALT). % % 8k 5 B8 (AKP) fr 9L B
Mt A E(LDH) % M3 B ARG At 4%, & S3 fn S4 A4 TRIKAT, A EEMKT S1 5186 4
(P<0.05), LA WGR #1 FE {E i F M- 48 47, & Z R ENAMAR QAT W, D3R A A 38 & 4 & 5% & 3 F
A K 2218 F123.16, 4 LRk, EEWNEEQO-2)ERHAD UKL AR A ANEK, BEH
MRS, BIE, SR IR R R R AR e B R A B A, IRFFILER AR R

KR DHnAEmIta; HE; AKME; HAE; FEREAR

FESZES S967  XHEIFRIEEE A 0 XEHS  2095-9869(2023)03-0064-10

LR A K IR B AR N 2 —, BB AP B (Mylonas et al, 2009; Xu et al, 2020), T4F
PR S A | 170 . BH e S— R 5 K, AR AR KRR MR L, —&
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GBI FE A5 RAESE , i TR BE AT DAfR B 0 28 A {2
K, AR BE i BN, A2 K 252 BN [R] R B
B (Tsuzuki et al, 2007; T E A%, 2011; Arnason
et al,2013), [AIE, THALEE ST MM RR T iR K
PERERYEH BN ZR, Horb, T AR I P 5 e T Ak K P
MBI o 5T 3R T, FhEXTIE ARG A A R
FERE, FEERBUAEOE . s IC e (A [ 4,
2006; WRalE, 2018; AL, 2019). 74h, EREEH)
AL S 5 R A R I LS N, 77 AR A 2 A P AR
H 3, T e Sas iRt b &5, RIHL
PR t052 AL A3 (Saoud et al, 2007), faikpPiE LR
Gt F B M S AR MR P LY b i, Hir,
il 26 A B AR i S AL R AR A ) B AL B (SOD) Fl
i EALAR(CAT) S, X — RN P A E A T FRL
PR A AR TIRE, MEaRVLIARR SRR nE T o BT X
WEF i (Siganus guttatus) (FEF55, 2011) . H AL
1t (Argyrosomus japonicus) (TS, 2015)H S H A
Bttt (Epinephelus coioiaes) (43655, 2009) 75 14 4
WY, M3k AR 0 2SR Bl Y I, fa R AR
{LRE(SOD Hl CAT 45)if ko & A Pk AEfl, Hig
PEo W E T, IS BRIAR N A Rt 2 iR A
3B S R iR N =R A

¥ ¥k Jg B0 A1 B fi (Epinephelus  fuscoguttatus 9 x
E. lanceolatus O EARH . PAHESE, HAK ST
Yt o FE R 2 3RO IR BEfa g il &, 38055
B A A, o, KRR A 58S (AR B
MR R HEERHNZ —, Wik, EFRHELE P
il 4 P 58 PR 2 W D 35 ) 1 S B 2 — o AR S
(2020 R A8 X AT 30, 45 R B, B3kl
HEAT B4R (121.4 @) BTE BLAR N 11.0~40.0. X e Je 55
(RO19TESEIM R 30 d Y% 111(26.05 g)SL ki, FEA K
PERE T BN, EhE 6~12 iIE S BEREHA R L)
R, NITAT LAA H, SERT AR DSBS A K 1
REFIAE G R A 0 T, A TS I ) Eh BE S L, JF A
X AR (1) B 3 6 BE AT IR 40 B, R A (R AR K
TS HEER B . STk, AWK MERE . MLk
P TH AR RE ) AT S A SE AR R S S e BB ) T T e
TF, R R Ge b A [ 6 B8 6 22 Bk 1B A B 6 4)) £
AR AR RS2, [, S8 RE AT R
PR NA A7 5 £ 40 £ 4 4 ) dp il 36 BE VS L w0 2E e R AN
/) 5 B2 %k 22 B e 0 A B £ 4y £04 S A 3 AR ) 5
Ml , DAHA A B2 B e JIE A BXE %) SR 5 B 3t S ek 55 e An B
WK

1 #RE5F*E
11 LRABRERFEEE

FRBH LB AE AR VR IR S IR B A B AR B
S L N RGeS E AT, LI KDL E
1.020 (25 C)HY HERME/K Sy BLAt,  £R B2 AR K &
FE KK (L 1.000), ECHlEREE 535128 10, 15, 20,
25, 30 135 1Y 6 ik, Zrilans o ST, S2.
S3. S4. S5l S6, SLE I, KIRIRIFIE 25~28 C,
DO=6 mg/L, pH 8~9, & & Fl W fi§ iR A & it 1
<0.1 mg/L,

SUG P A0 i R S AR F W R — I 2RO
NRABEf L, Seksh s FaRmimt, 8% 7d,
i FGE N SR AT . LB IE ST IR T, SCE Lk
24 h, BEIORAS 3157 HLAEE R /Y 22 2k e IR B £ 4y 6 [
PIREE 4(29.99+2.60) g], FEALECE T 18 A-FRFHAM
(200 L)W . BEAARNCE 20 B4, BASLIRAR
B O3AES LR IR TR AR R R A
FEE KA R RS P3, MEE 51%, ISR
10%), 5K 08:00 F1 17:00 & F M 2 ¥, # M 30 min
Ja, HEH AR, JRidsRERIHE, ARHK 100 L, 52
ISR RS 1k, SR E ) 28 d.

1.2 LBREmMEE

SCERAE R, W LI A ZE R 24 h, 10 SR BECRILEEE .
MBS FRIEM R 8 B fa, Hrh 3 BH T4
A M, U T-20 CUKARRRAE, 48 S BRA
B ER KB R, 4 CHE 4 h, B.O0M82 M0,
P HA R A PR . ZJ5, FFR o8I 2 5 gk 7
ffFI IR, A3 il A Bt I L i E AL H 2, WA
HUR G R 280 C MR VKAR T R AF, FH T )5 s
55 34T
1.3 NEEHREFE
1.3.1 A KIBAF

T3 # (survival rate, SR, %)=100%N,/Ny;
18 R (weight gain rate, WGR, %)=100x(W~W,)/Wy;
i A K F (specific growth rate, SGR, %/d)=
(In W —InTW)/1x100%

TARICR (feeding efficiency, FE)=(W~W,)/F;
Krf, NRETLEMAREGE, Ny &L ayni,
W, e St g 2 RARE (g), W eyl iRiAE (g),
LI FRAEA ], F O TR E ()
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1.3.2 S BAf on W HLE IR 28 A7 4 T SEEFE K
43I 7E R 105 °C L8 590 % (GB/T6435-2006),
ML PR T L TG E B2 1€ (GB/T6432-2006) , Hlfli
fi R Fl % FC Al 2 325 0 72 (GB/T6433-2006) , HHLIK 43 %
FHE 34 550 °C 2% 5 vA I 7 (GB/T 6438-2007).
1.3.3 A AMIEARSA  ITIEBEAY R
(superoxide dismutase, SOD). & $i & 1k HE JJ (total
antioxidant capacity, T-AOC) . il % fb & i} (catalase,
CAT). N _J#(malondialdehyde, MDA), i+ [
1 i (trypsin) . JIE I i (lipase) A1 3E 453 i (amylase) 4 7]
FH B 5 A P T AR RIS A 7 A A O R0 i 45 o il
THEA N Al (alanine aminotransferase, ALT), 4 HL4%
% Iiff (aspartate aminotransferase, AST). ff VMg M}
(alkaline phosphatase, AKP) . F & JIii & i (lactate
dehydrogenase, LDH){fPE¥R H H 37 H 3l 24E k40 Hr
1%(7020 #Y, Haz, HA)YME

1.4 HIBSHITHH

FH SPSS 19.0 43 B #4% S e A5 4 64 7 5 9 28
7243 F1(one-way ANOVA), P SZI6EE 4 H+
PR (Mean+SE) KR R o [AlE}, H Duncan’s #5507

VARSI RO (A R L AR Bt T AR |
FRRR S A AT ZH LR, P<0.05 FnBA
BFEMEZ S R IR, B E 2 R E
A B 14 Bl £ EE S

2 4R

21 ARHEENBHREBAEEY SEEKEREKE

#HF F B9S2 0

AN TR ER B X &y 4 A K B 23 7 A AN TR B 52 T
(P<0.05)(FR 1), P ER TS, BB Ip A B %)
1 WGR Fll SGR #J25E FTHE LA EHE, S4 4
BN RAE, 5 S3 40 22 7(P>0.05), W&
T HABSE 5 2H (P<0.05) 45 5296 2H 40y £ 1 77 1% R4 TE
90.00%~95.00% 2 [] , JG i &1 25 5% (P>0.05) . 1E/H]
BRI, 2hfapmBRCRAE S4 Ak B i KA,
WFET S1. S2. S5 Fl S6 4H(P<0.05), 5 S3 AL
22 7 (P>0.05),

ARG Z R AR e (8 1. B 2), ZEARHTSE
MR, EREESH 2218 B, EBER 0GB A 4y £ 1) 3
FRE K, EhEF 23.16 B, FARMCEIA E B

1 ARAHEXNBHREZEAVE S &£ KMEE AR HNZ
Tab.1 Effects of different salinities on growth performance and feed utilization of juvenile hybrid grouper

=] 24 %] Groups

Items S1 S2 S3 S4 S5 S6
WIHEVRTE Initial weight/g  29.65+0.55  30.02+0.50  29.33£0.56  29.57+0.31 30.7240.29  30.63+0.21
AR IATE Final weight/g 46.50+0.73°  50.03£0.43°  49.98+1.19°  52.56+1.62°  50.40+0.65*  46.32+1.10°
75 % SR% 90.00+2.89 91.67+1.67 95.00+2.89 93.33+1.67 90.00+0 90.00+2.89
W AR WGR/% 56.87£1.43%  66.74£2.64*°  70.39+2.72%°  77.72+4.07°  64.12+2.87>  51.27+4.56°
R A KR SGR/(%/d) 1.61£0.03%¢  1.82+0.06™  1.90+0.06  2.05+0.08° 1.77£0.07°°  1.48+0.11¢
TRl % FE 0.99:0.02¢ 1.14+£0.05>  1.18+0.04  1.31+0.06 1.16£0.03%  1.02+0.05%

T AT R B AR IO R sl R R s 22 57 A 5 (P>0.05), AR FHREROR 257 135 (P<0.05). .
Notes: Data with no superscripts or the same superscript in the same row are not significantly different (P>0.05), while data
with different superscripts mean significant differences (P<0.05). The same as below.
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Fig.1 Quadratic regression analysis of salinity and

weight gain rate of juvenile hybrid grouper
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Fig.2 Quadratic regression analysis of salinity and
feeding efficiency of juvenile hybrid grouper
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22 AEHENBHREBEAHaYEEEMIAK
S 2H A9 R A

AN TR B2 X B2 2R e 0 A B £ %)) fa fa R R LI 1k
SRR R 2, BEE AT, iR
16 S3 4Hik i KIE(65.24%), BEET S5 41(63.74%)
(P<0.05), 5 H A4 L TG 3% PE 25 5 (P>0.05); fir
AL D5 7 i AT S BRAR A a3, b EEh 25
(S4 4B, kAR & A =(10.86%), 5 S5 4
(10.17%)JC i P 25 5 (P>0.05), 1 i 2 i T Hofth 52
56 44 (9.22%~9.79%)(P<0.05) . ff1 {4 (1) /K 53 (70.41%~
71.01%) FIK 453 (19.66%~19.96%) 75 1 75 A ] 52 46 2H [1]
¥ 70 E 25 5 (P>0.05),

BEEREZ AR AL, WLPARLAE WG 2 15 4= el 05 75

R IAR AR, S4 A LRKLIE I & = 15 i
KAEH(2.95%), 3BT S1.S2. S5 Fl S6 4 (P<0.05),
5 S3 0 EMERP>0.05), B, gERER, L
PR OB 1 7K 43 IR 43 3 B A 45 A B () TG b 25 1k
#5(P>0.05),

23 AREE
e ap=A |

25 20 21 &)y £ T8 VE By I T R O R B A R Y
AR AR B AR (P>0.05) . FEEREERY T, AiE
R W BEG PR E S3 A1 S4 dAb FHe KT, & T
fll 4 21(P<0.05), {H 2 4H[A]JC &3 25 55 (P>0.05).
i 3 JR R 1 T 1 5 A e O S R L 1 AR A
BT S3 NG MR, WE T S141(P<0.05)(3 3).

EXEB%REBAM &L & FEELEE

x2 AEAHENBHREEAEREY)EEFUFZEBBEIN(%TE)
Tab.2 Effects of different salinities on body chemical composition of juvenile hybrid grouper (% dry weight)

i H 2H %) Groups
Items S1 S2 S3 S4 S5 S6
441 Whole fish
7K 4> Moisture 70.85+0.25 70.41+0.19 71.01%0.12 70.80+0.36 70.65+0.31 70.85+0.33
2 Crude protein 64.67+0.29%  64.95£0.29°  65.24+0.40°  64.46+0.41°°  63.74+0.37°  64.69+0.34®
HLIEN Crude lipid 9.30+0.23° 9.62+0.32°  9.79+0.43"  10.86+0.21°  10.17+0.18"  9.22+0.25"
JK43 Ash 19.96+0.29 19.85+0.29 19.83+0.40 19.66+0.30 19.66+0.35 19.79+0.37
LA Muscle
7K 4} Moisture 79.02+0.42 79.17+0.10 79.48+0.31 79.63+0.29 79.41%0.15 79.02+0.21
K1ZE H Crude protein 89.86+0.53 89.61+0.26 89.48+0.46 90.29+0.25 90.52+0.34 90.33+0.58
HLIENT Crude lipid 2.23+0.05° 2.34+0.05>  2.84+0.07° 2.95+0.05° 2.44+0.07° 2.19£0.09°
JK4) Ash 6.87+0.03 6.92+0.05 6.91+0.07 6.94+0.04 6.90+0.03 6.98+0.03

x3 FARBENBHREREARELEFEELEEENm

Tab.3 Effects of different salinities on digestive enzyme activities in intestinal tract of juvenile hybrid grouper

Wi 215 Groups

Items Sl S2 S3 S4 S5 S6
VERIEE Amylase/(U/mg prot)  0.200.01 0.19+0.01 0.21+0.01 0.19+0.01 0.19:£0.02 0.20+0.01
NG Lipase/(U/mg prot)  176.42+6.39%  280.58+8.71°  312.90+10.11*°  337.17£6.99°  238.65£9.15°  169.88+9.99°

B
Trypsin/(U/mg-prot)

4393.98+85.31% 5 066.00£145.87° 7 060.13+£119.58% 6 953.55£115.16* 5 975.46£139.91° 4 859.68+89.85°

24 AEHEXNBIHREBADIEL SRR SN
pal:skay

ER FE AR Ak 2 X B2 Bk e R A B A0 4 10 I ) B AR
TERE T P RS (R 4). BEE R T, TFIE
) SOD. CAT JHEHI T-AOC #4226 F 5 THE iy
B, fE ST S6 A RI M B m M, B S T HA 4
AL (P<0.05), i S1 A1 S6 21 2 A JC . E k22 5%
(P>0.05), [l fEAHE AT, S3 Ml S4 41 SOD .,

CAT {& A1 T-AOC P4 THARKN-o 34, JHHEH
) MDA %15 SOD &M BRI AR b sy,
Hr, S1 41 MDA FfEfivisr, 3 m T A LA
(P<0.05).

25 AEZEENEHREEAERESEMFRSS EL
IEFREY R
ANE)ER BEXT g a3 Y ALT. AST. AKP Al
LDH &P r= AR F R E (R 5). ALT Fl AST
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x4 FRBENBHREBARELSEFERENENNR M

Tab.4 Effects of different salinities on antioxidant capacity in liver of juvenile hybrid grouper

i H 215! Groups

Items S1 S2 S3 S4 S5 S6
HBAE ALY B AL SOD/[U/(mg-prot)]  57.76+0.44*  53.62+0.52°  50.54+0.45° 49.06+0.36% 51.39+0.35° 56.38+0.61°
BPEALRE /T T-AOC/(mmoL/L) 0.55£0.02°  0.48+0.01°  0.45+0.02°°  0.42+0.01°  0.46£0.01°  0.53+0.01°
it &AL Sl CAT/[U/(mg-prot)] 30.93£0.93%  26.90+0.40° 21.25+0.72° 19.35+0.47° 22.44+0.60° 29.25+0.62°
7N . MDA/[nmol/(mg-prot) 2.56+0.03*  2.41£0.05°  1.93£0.04°  1.8120.04°  2.22+0.07°  2.37+0.02°

x5 ARHBENBHREZEAR&ES S NFENS ELERNZIT
Tab.5 Effects of different salinities on activity of ALT, AST, AKP and LDH in serum of juvenile hybrid grouper/(U/L)

i 5 ZH%) Groups

Items S1 S2 S3 S4 S5 S6
BN AN ALT 295.99+3.74*  278.83+5.19°  233.35+£3.48°  236.14+7.43°  266.75+3.84°  276.46+3.13°
A G B AST 48.98+0.65"  47.33+0.40%°  42.31+0.53°  42.90+0.74°  46.29+£0.60°  48.50+0.27"
BB R B AKP 150.71+3.73*  141.48+5.54™  112.37+5.38°  107.46+£3.07°  135.62+3.59°  146.72+3.50%
FLER M = f LDH 10.32+0.40° 9.53+0.45° 6.07+0.25¢ 5.85+0.25¢ 7.71+£0.25° 9.49+0.35%

TEPEYITE S3 AL THARKT, 5 S4 AL E k2= 7
(P>0.05), {HEZEALTHAL 4 528041 (P<0.05), S6
ZHEY ALT 351 2K T S1 4H(P<0.05), 1fii AST itk
5 S1 4170 8 M2 7(P>0.05), AKP fil LDH 15 PE7E
S3 i S4 Aab THAKN-, BEEMT S1. S2.
S5 Fil S6 4H(P<0.05), 1fii S6 £H#) AKP 1 LDH 745
S1 1370 W #1227 (P>0.05),

3 g
3.1 AEREMBBREIEA A4S 4 KRR

IR AARER FE 25 M 0 28 A A7 () LR B A -, 4 4h
TR AR B R AR AE , 2RI . A B
TH W W R B 928 45 A= 3 B 1 25 32 31 52 W] (Imsland
et al, 2008), — RIVWIFERM, A [F) 055 B 11
NG AR, ERE 4 8.0 i, B BE ) 8 (Platichthys
stellatus) %)) 0 3R A5 e AE 1) FF R A KRR 1 K (10 5
&%, 2008) ; #h1 A BE i (Epinephelus coioides) R4 15
FLERIEEIE N 20~30, BOEERIE N 25 (A, 2015);
KB (Pseudosciaena crocea)FEELE h 13.6~14.1 B,
AR B R I A K 3R A IR 1 R R B (R A A
2013); =LA B (Epinehelus moara)4i i () g id A
KEREEVE N 14~19 (XUARAESE, 2014), AHFFE
WY, MERFEIEHER 20~25 W, B BRI A 5 0 4) 5k
1L WGR fIl SGR, LI SGR WIFETIR, &=
WIRNARRI5 3R], Bolidh o 22,18, HERAE
F (30)BUL AR (10) I, 4y Y A K 1 52 B KR
5 Mookkan %5(2014)1E 4 £& A (Scatophagus argus)4)]

£ 2 A GFE Q0 1) FE R A 5 fa 4)) 0 55 1 b 57 245
—5 X FEERE R Y KRB B & A fe KAk
B, AAERRILA N IR RS E , IR 2 AE R
RE B LA 3 Ty, JF WA T A K BB 2R 20
Ao M AL T8 B AR ORR, T 4ERE N IR B
AHRERIEFEEAL, B2 M EEE N A T4 K (Duston,
1994), Xt —L Ui, FEIE AR, ik
ARVERE SRR AR . R, AL RS AR
SC(2020)FTX I I 55 (2019) 1 B o IH A B fa A ik
HERE TR L RA T, AT L A i Aok
U5 B . SEI RIS IR A R A G

AWFFE R, R e A BE A0 40 £ (R A7 15 SR YR A
90.00%~95.00% = 1], 4% &b B2 8] - JC i 3 Pk 25 ¢
(P>0.05), B, HAE 10~35 AR B Fl N 4796 ,
ATRE R A B )R T b vk a2k, xR R
BRI IE L o ASFITEE R SR AL s,
1Efi(Lateolabrax maculatus) (£ 555, 2015), 4k
(PN, 2021) Rk £ B fa (K & 5, 2006) 58
gER—2,

32 FEASENBHLBEHEY S S EMLAK
2548 B B

Arnason ZF(2013)BFFE R, fAFINLAH b7
sz Z2 R B2, FEINFRA A . RLRS | B SR
FRAAAE A S SRR A, FCrp Bt R R FL A R
FEABEH T kI (2015)FE R A7 B £ 1) BIF 5% o
KW, AR ER XS 4 i LD AL 7 R
HAEKRAEHERE D 25) MR I i dwm , X RLE
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FI L KA FOK G & BT o FE48 T 8 (Paralichthys
olivaceus) ) SE5s L kB, AS[A] £ B2 (12~40) % 48 4
o fe AR U 5 A — 2 (RS2, 1 X RELER (1 RTK 43
FFIC . E I (P<0.05) (5K [l BL 4, 2008).,

AHIFGEFEBH , X (AR L IR £ 2% 2 B 52 i)
FEOEMAEN & e, HAEARKBER S3ERE 2001
S4 HL(ERIE 25) f AR FNLA WIS I & 5 8 3% & T St
(ERFE 10)H1 S6 (R 35), Sienimmt ot 4 Rl —
o D 3T RO BB RO IR A B e RN E
IZET, T EEAE R = A AR Ok 4515 35 T,
PREF PR RRAS , X — B AR R 2 ZE 5L H FENR I
AL, MR R B BRI S T A K Rk
B (R, 2008), HARREHLI LA FFiE—25 b
% o Wi X} 2% A ] (Oplegnathus  fasciatus)(M) 880 55
2012) FI R BE) I8 37 45, 2008; JuZ 445, 2009))
ST HN BB, AN [R) 3 5 X6 S 56 LAY 1 5 BLAL 2 HE A
KAy HLEE FRUEAR D) Y 70 B 3 s, AR S
SRR, ATRE S SERR XTSRS | BUAS DL B £
Tiif 37 P AN ) 2 R R K

33 AEEBEEXNBIREZBABE %) & 7B E LR

0

28 1) TH AL v] LA 18 A8 R B AT I AL,
PRBEALIA R TEH HLEE , 06 M A0 = AR B e 1 LA
MITH AR RE T o 8 B A AR AL AN 23 58 i 0 A8 3 1 1) 1)
T, IR BEVATE SO AL A B IS PE T RZ i B
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Abstract
been performed. A series of research results confirmed that appropriate salinity could guarantee healthy

In recent years, many studies on the effects of salinity on fish growth performance have

fish growth, while under extremely high or low salinity, the fish growth would be inhibited. Therefore,
salinity is one of the critical factors ensuring aquaculture success. However, most previous studies only
focused on fish growth and survival, without systematically analyzing the physiological and biochemical
indicators or performing regression analysis of optimal salinity, especially for the hybrid grouper
(Epinephelus fuscoguttatusQ<E. lanceolatus®). A 28-day experiment was conducted to evaluate the
effects of different salinities on growth performance, body composition, digestive enzyme activities,
antioxidant indices, and serum biochemical indices of the juvenile hybrid grouper [initial mean weight of
(29.9942.60) g]. This study used six salinity levels of 10, 15, 20, 25, 30, and 35, named S1 (control), S2,
S3, S4, S5, and S6, respectively. During the experiment, the water temperature was kept at 25-28 ‘C, DO
=6 mg/L, pH 8-9, and the contents of ammonia and nitrite nitrogen were both lower than 0.1 mg/L.
Firstly, the results showed that different salinity levels had different impacts on the juvenile hybrid
grouper growth performance. The weight growth rate (WGR) and special growth rate (SGR) first
increased and then decreased with the rise in salinity and peaked in the S4 group, which were significantly
higher than those of the S1 and S6 groups (P<0.05). The feed efficiency (FE) showed a similar tendency
to WGR and SGR (P<0.05). Moreover, the survival rate had no significant difference among all groups
(P>0.05). The quadratic regression model analysis based on WGR and FE indicated that the optimal
salinities were 22.18 and 23.16. Secondly, the whole fish crude lipid content in the S4 group (10.86%)
was significantly higher than in the S1 (9.30%), S2 (9.62%), S3 (9.79%), and S6 (9.22%) groups (P<0.05).
The muscle crude lipid content in the S3 (2.84%) and S4 (2.95%) groups were significantly higher than
that of the S1 (2.23%), S2 (2.34%), S5 (2.44%), and S6 (2.19%) groups (P<0.05). The whole fish crude
protein content peaked in the S3 group (65.24%), which was significantly higher than that of the S5 group
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(63.74%) (P<0.05), with no significant differences observed among other groups (P>0.05). The muscle
crude protein content and the whole fish and muscle moisture and ash had no significant differences
among all groups (P>0.05). Thirdly, juvenile hybrid grouper’s intestinal lipase and trypsin activities in the
S3 and S4 groups were significantly higher than in other groups (P<0.05). In addition, the intestinal
amylase activity was kept at 0.19-0.21 U/(mg prot) among all groups, with no significant differences
(P>0.05). Fourthly, salinity changes greatly impacted the antioxidant capacity of the juvenile hybrid
grouper liver. The activities of the liver superoxide dismutase (SOD), total antioxidant capacity (T-AOC),
and catalase (CAT) were significantly higher in the S1 and S6 groups than in other groups (P<0.05). The
liver malondialdehyde (MDA) content in the S3 and S4 groups were significantly lower than that of other
groups (P<0.05). Fifthly, lower activity levels of the aspartate aminotransferase (AST), cereal third
transaminase (ALT), and alkaline phosphatase (AKP) in serum were found in the S3 and S4 groups, which
were significantly lower than those of the S1 and S6 groups (P<0.05). Moreover, the ALT activity in the
S6 group was significantly lower than in the S1 group (P<0.05). The lower activity level of lactate
dehydrogenase (LDH) in serum was also found in the S3 and S4 groups, which were significantly lower than in
other groups (P<0.05). In summary, these results indicated that optimal salinity (2025 mmol/L) could
improve the juvenile hybrid grouper growth, while increasing the activities of digestive enzymes,
antioxidant properties, and nonspecific immunity capacity, protecting the fish health. At the same time, the
quadratic regression model analysis based on WGR and FE indicated that the optimal salinity for juvenile
hybrid grouper is between 22.18 and 23.16.

Key words Epinephelus fuscoguttatus @ XE. lanceolatus3'; Salinity; Growth performance; Digestive

enzymes; Nonspecific Immunity



