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B BITURER XN SURE(Maccullochella peelii peelii) /A I A A6 ARRE PR SRR BE S HOSE Ao 5
RPN SR BE LS, 73 555 TR 0.3 6.9 1Y 4 41K A 60 do S5 SR AW, fa PR (4 i 5 Bl £k 2 T+
AR (P <0.05) FR R ETE R BE 0 4L B (L (1. 11 = 0. 11) , sl RAEER AL 3 L de 5 (98.33% =
2.89% ) o MLIRAACEE R R - Bl SR Tk, WU &5 5 52 1 Wi e Afa 38 s DR 3 0 bRtk B T v i b 7, HL
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K3 2 gk, B 2 RFShiE bk, 4
Yy JgA 3 JE1K 30 em FE 20 em (5 15 cm )
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1. Blower; 2. Aeration stone; 3. Aquaculture tanks; 4. Pumps;

5. Biological filter box (filter cotton is placed on the first layer) ;
6. Outlet.
Bl HEXBRFERRESITE
Fig.1 Operation diagram of experimental

culture system at different salinity
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TR RS 2019 4E5 F1 19 HE]7 H 19 H,
T 60 d, R A B H R LI, WE SRR
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BEAMBRBEIE N 3 d, B — KA 2 i ikt R 1k
FFH N ER LY 20 FESCE0 a1 R AR 4F S 56 1
FEMERFR] (7:00 F119:00) , ] M 2 DA R 1
BB M, 025 R e S0 B 8 £ AN 1 B B 45
1,30 min J5 , FE; 00 HE 58 BA PR T SRR H 8K
PREEE R B H RN R Qe i 1% sk o, i
SO 0 B0 IEFR T ik, % AE 0 I 4 o I R A
25 ~27 C, RS AE 7.01 mg/L DL I, FRBIH5 .
FREEHERBE O 41 SEBRAG I AR E R 0.1 ~0. 3, 3
2R 43 R R v Bl AN i 0.3
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T8br. TIoh, REAHBEALI S e fa, BRI Jim oK
A FEHRIDK LY, LA 12 A5 T 3R BT 56 700 109 25 0
BIN,4 C &M, #E 2 h,4 000 t/min B> 10
min, BRI E T - 80 CUKAALRAE , il .

1.4 MEERRITEAX

TR 4 0V A A 48 A £ 45 S B [ 852 ( total
cholesterol, TC) . H il = BF ( triglyceride, TG ) | JLEF
(creatinine, CRE) | JR Z A& (urea nitrogen, BUN) |
A& R & FL % % B ( alanine aminotransferase ,
ALT) . K 1T A& & R & K ¥ % Wi ( aspartate
aminotransferase,, AST) |, H ¥ H (albumin, ALB) |
¥R H (globulin, GLB) | 2 %5 H (total protein,
TP) , ¥1{# 4% 15 Infinite F50 4 [ ZhEEHRAL (B
) M7E .

TR ARSI 1 I e S P e 3 T, 45 0 15 1R I
(alkaline phosphatase, AKP) | & B [iff ( lysozyme,
LYS) i % AL 2l ( catalase, CAT) Fi1 8 S AL ) 15
AL ( superoxide dismutase,SOD) , ¥J& ] &=
A HARAG BR 2wl i Az 7 i i) Gl 7 o

M FERRT AR

H#E R (daily feed intake, F,)

F.(%/d) =100 x F/[0.5 x (By, + By, ) X

(1, -1 (1)
1AL 2% (feed conversion ratio, Fp)
Foy = F/(By, - By, ) (2)
JI G 2R (survival rate, Sy, )
S, (%) = 100 x N/N, (3)
AE 3% B2 ( condition factor, C)
C.(%) = 100 xBy/B; (4)

1 H K (weight gain rate, Wy )

Wer(% ) =100 x (By, =By, )/By,  (5)
R A K (specific growth rate, Sgy)
Sen(%/d) =100 x (InBy, ~InBy, )/ (T, = T,)

(6)

JIFA EE (hepatosomatic index, H;)
Hy (% ) = 100 x B,/ By, (7)

A& HE ( viscerosimativ index, Vi)
V4 (% ) = 100 X Byy/By, (8)

AH N N 53530 R 200 4 5 B £ 8 ORI 45 TR 1
SEe R B By MR EE AT, ¢;
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g3 T Ty 700 By, By, I B X L (9 (] d 5
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I, g5 By R S I 45 BB S 50 A R T R g5 By
R SIS B S A I T g6
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SIS 5 A R ] Excel 2013 3547 AL

BRI SPSS 22. 0 ¥4 4 Bk AR ik AT s I R

2545757 (One-way ANOVA) | £ ] 22 5>k ] LSD £
R . IR LF S £ b5 ME 25 (Mean +
SD) #/R, LA P <0.05 fE N 22 53 B K-, El3%
K ] Origin 2017 i A FhiI4E

2 4k

2.1 ERKIER
1% 1 a] A0 RN g SR £ 1 A A AR S o A
SRR BT T TR, HAREE O B

IRT Al 3 4 (P <0.05) 5 H B R MIFA L AE

RO i T AN 3 A (P <0.05)  {HAH
JIEAA L TG 35 1 22 5 (P > 0. 05) 5 % RAE R
3 i, 6 Ak, I WA Z MR B (P <
0.05) , HAZH Z [ JC i 4 2 55 (P > 0.05) 5 45
BERMEEERPESREO A EERTI A
(P<0.05) ;filkl ZEAELLE 9 41K 2. 48 +0. 41,
R T A 3 44 (P <0.05)
2.2 MmEAELIER

FH 2 2 W] T B it
fen, H =R B R R SRS e, B
b JIEL [T R i = R TR A% 2 [A] H T R 3
S(P>0.05); LAF & EAEER A O AR EMLT 0
6 (P <0.05) ;&5 M IR K R & bl #h B
B 2T = (P <0.05) 5 N 2 IR 2 54 4 il
TR ) A& % R 2 5 7 B8 I % o 12 b 6 3 1% o 2
STt AR, Fem (X BRAEERE 3 4,

R1 BEXEMNESBEE KT

Tab.1 Effect of salinity on growth performance of Maccullochella peelii peelii

ThEE Salinity

FEFR Index

0 6 9

WG AT i Initial body mass/g 11.99 £2.65 11.99 £2.65 11.99 £2.65 11.99 £2.65
FK M fE Final body mass/g 28.69 +1.52° 24.66 +0.84" 23.56 £0. 66" 16.71 +0.83°
1T % Weight gain rate/ % 139.35 +12.67° 105.77 £7.03" 96.58 £5.47" 39.44 +6.94°
MAEE & Total feed intake/g 370.05 +18.03* 301.02 +6.35" 300.29 £9.79" 229.98 +10.01°
H %2 Daily feed intake/ % 1.52 £0.09° 1.36 £0.04" 1.41 £0.03 1.34 +0.07"
WE{K L Viscerosimativ index/ % 5.86 +1.46 5.27 +1.56 5.54 +0.88 5.57 £0.72
JiF#4 Lt Hepatosomatic index/ % 2.23+0.71° 1.50 +0.35" 1.69 +0.39" 1.48 +0.20"
AE33 B Fatness/ % 2.41 £0.10* 2.26 £0.20" 2.30 £0.05® 2.23 £0.08"
A& % Survival rate/ % 90.00 +13.23 98.33 +2. 89" 71.67 £7.64" 88.33 +10.41%
i HE K% Specific growth rate/ % 1.45 +0.09° 1.20 +0.06" 1.12 £0.05" 0.55 +0.08¢
KAk Z2 8L Feed conversion ratio 1.11+0.11° 1.19 £0.08* 1.30 £0.08" 2.48 +0.41"

T A — A7 AR B AR TR AR R R 22 57 B3 (P <0.05) .

Notes: Difference in the average numerical value of the same line indicates that the difference is significant (P <0.05).

2 EhE XN GBI ik & AR R RS0
Tab.2 Effect of salinity on blood biochemical indexes of Maccullochella peelii peelii

L Salinity

F547 Index

0 3 6 9
J3IH & B TC/ (mmol/L) 3.57+0.35 3.93+0.59 3.93 £0.35 4.17 £0.42
Hih =g TG/ (mmol/L) 1.53 £0.09 0.90 £0.44 0.77 £0.24 1.27 £0.17
WLEF CRE/ (qwmol/L) 151.67 +4.26° 121.67 +30.36" 126.67 +18.28° 66.67 +4.26"
FRZ % BUN/(mmol/L) 3.97 +0.55° 5.50 +0.98 6.47 0.61" 7.00 +0.26"
WEMRE L BEG ALT/(U/L) 20.67 £5.55 22.00£1.15 20.33 £6.94 18.00 7.37
RV H IR AL AST/(U/L) 23.33 +8.69 28.33 +4.91 23.67 +8.33 25.67 +6.94
M ALB/(g/L) 40.67 £2.67 46.33 £0.33 43.33 £1.20 44.67 £2.85
BREE 1 GLB/(g/L) 24.33 £3.38 32.00£1.73 27.00 +4.36 24.67 £1.67
MEH TP /(g/L) 65.00 £2.65" 78.33 +1.45° 70.33 £3.48% 69.33 £4.06%
HERE A/G 1.75 £0.54 1.46 £0.16 1.70 £0.52 1.82 £0.19

T Al =47 R EAR TR AR FR 2257 B3 (P < 0.05) .

Notes; Difference in the average numerical value of the same line indicates that the difference is significant (P <0.05).
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HEHZ B EEZESR (P > 0.05), 542
[V R BRER R K P TI E 2E
(P>0.05) (HEEHTRMELRE O HEEHM|T
HE3IH(P<0.05),
2.3 FRUEEEEIER

H13% 3 nl A A A B AL BES IAERE O
3.6 MBI, 2257 B3 (P <0.05) ; ik

W BRGG 7 BE-ER T e L e T e BRI 3, 3
3 4H S T AL, SR 0 A0 9 4 B AR
FHAB2 41 (P <0.05) ;53 AL A MHE J1 781 0
N6 I E T HA 2 41(P <0.05) ; % i il
I SRR R B e T PR R S R 3 4
B 5T O UG, HA A B EZER(P<
0.05).

R3 HREXNRMN A& LU S R BRI R0

Tab.3 Effect of salinity on immune enzymes of Maccullochella peelii peelii

hE Salinity

F547 Index

0 3 6 9
ALY ALl SOD/ (U/mL) 5.37 £0.48° 6.60 £0.27" 9.45 +0.16* 6.95 +0.33"
D REER G AKP/(U/L) 126.81 £7.29°¢ 174.65 +4.73" 158.70 +8.15" 137.79 £5.88°
o E L A CAT/(U/mL) 30.96 +2.12° 26.35 +0.33" 32.15 +£1.77° 23.76 +2.53%
AR LYS/(U/L) 5.87 £0. 121 9.11 £0.09* 7.52 0. 14" 6.60 £0.25°

T W AT P8 EAR T AR SRR 22 5 3 (P < 0.05) ¢

Notes: Difference in the average numerical value of the same line indicates that the difference is significant (P <0.05).

3 e
3.1 FREXTERM A SIBE £ K I RE R RN

R R E R K AR, RN, b
TEFE R, 2R R A KPR RE IR B e i, X Bt
TR EUE 9 2 4R BE AR T 10 1, 2588 ( Channa
argus ) {3 T AR ER B 52 B 5 1OMH OC, IRDRE R 8K
BEER B TH R B W TR TESRBE S O I, 3 i 2 0w
B Z B0 A, OVERTEN 252 f5 R[] 4h B (0.4
8.10) T FR 7 KR IM 5 8. ( Perca fluviatilis L. ) B} %
PR, 0 5 v o A B i B G, B e (A o
TERRE 9 10 AR 0 A —2F . W5 Ak
SEUHE 5T T R B X 1] U 5 8 ( Odontobuis
potamophila ) {1 % & 1 T v BE & S F2 ), 45
RBWIERFE A 1 0, HRE & BB X de A A0 o
IR TE R R AR R W AR S 2 RE ROk M T B
B, FECG R EIE R W TR, W3, A
WFFE RN e SRR E A 1 2 AR JBE T v T A
FTFE,ERE 9 R A KRN R 0 2H 1Y
=y A LR R R PR T M e SU AL
WBE LIRSy, B AOESS R K ERERE
Ko

AWFFEH, FhE 3 A S e, EhEE 0 4
R AR R e R, A R S PR A TG R e = AN TE R — 3R
JEAAET  PTRESE SR BE SR 1 W Je SR 3
SRR R 2B AT 2l , AR TR K Hh B AR
FERBBEIE L A A
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REJT O 0 , 3 5 i 450 F 9k 5 i A B
( Lateolabrax maculatus) FJ%5 K251,

AR S P S WG ) B v I, R 4 A K
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Effects of low salinity on the growth, blood and non-specific immune
enzymes of Maccullochella peelii peelii

ZHAO Yue', SUN Dachuan'?, LIU Wenchang'*, TAN Hongxin'**, LUO Guozhi'*”, YE Jiliang'

(1. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China; 2. Key
Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean University,
Shanghai 201306, China; 3. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean
University ,Shanghai 201306, China)

Abstract; The effects of low salinity on the growth performance, serum biochemical indices, and non-specific
immunity of Maccullochella peelii peelit were evaluated. After acclimating to different salinities, Maccullochella
peelii peelii was cultured in four experimental groups for 60 days with salinities of 0, 3, 6, and 9,
respectively. The results showed that; the final body weight was significantly decreased with the increasing
salinity (P <0.05) ; Additionally, the feed conversion ratio attained an optimum value when the salinity was
0 (1.11 £0.11) ; and the survival rate was the highest when the salinity was 3 (98.33% +2.89% ). The
serum indices showed that; Creatinine levels followed a decreasing trend with the increasing salinity; Urea
nitrogen content increased with the increasing salinity levels, i. e. in the salinity 9 [ (7.00 £0.26) mmol/
L], which was significantly higher than that of group O (P <0.05). Notably, there were no significant
differences in other indicators evaluated. The activities of non-specific immune enzymes were significantly
affected by the salinity. The activities of alkaline phosphatase and lysozyme were the highest when the salinity
was 3. Also, the activity of superoxide dismutase was the highest when the salinity was 6, which was
significantly higher than that in other groups. The catalase activities of groups 0 and 6 were significantly higher
than that in other groups. In summary, the water salinity level of 3 was found to be suitable for the cultivation
of Maccullochella peelii peelii.

Key words: Maccullochella peelii peelii; salinity ; growth performance ; serum biochemical indice ; nonspecific

immune enzyme
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