F1TEFA
201047 H

FRE K PRl Vol17  No4

Journal of Fishery Sciences of China July 2010

HREMRENFEERERGSEEENESR BN

EARA VY EEA L ERMA, FRE

(L. ERRPE R 30 AR K SR B R SE 2, LR 35 ) 266003 ; 2. SEHDEA /KA BRA R, 107 #1558 124200)

J£ H (Pleuronectiformes). 75 5 #} (Cynoglossidae), %

. WS T 4R B R XS 205 5 85 (Cynoglossus semilaevis) S A4 A AL RE 3854 FL R RE I OS2I, 5K
B R T (18.0613.65) ¢, 221K (15.45+2.77) em, SEH R E T 34 $8 /K - (22,26 F130) F14 4~ i &K - (18 °C..
21 C.24 CHI27 C), BA PRI B AT, 8RN AE K S0 25 R R W, 45 4 3> i 5 i e o 2B K R R A8 gl 7
1.00% ~ 1.34% . FEARMFFSAE T AR X1 S AE KSR B2 (P> 0.05), I B0 FLA K52 i 2 (P <0.05).
EREE22 26 130T, Hodp K AR KRS B ERAE 21 °C 24 CHI8 °CF , MiHE 27 °C A KRk, TS LR T A F s
AT AR R, B TR A T e F R B 1 B A T IR S IR (A PR (A2 B A B3 . BB
A BRI 45 SR I, £ NI S 2V T M0 95 1 TR RNEE 22 Na /K —ATP B P2 R B3 (P<0.05). BRI R T
1o 335 405 FE R 24 Na ' /K - ATP BRSPS BT b o RN [l B 2 o 0 95 3 S e i 22 57 (EL B IR
JE T 2 1 R 22 Na /K - ATP WG 0 5 A RE LIS ST 2RI, A KRB I IR RE A A5 (b 32 94 2 i i R BE
SISO TEAS AT AR BEFNER BEVE IR P, A KR S P B RE A LU 51 LA AR FBE 18 L IRE 21 °C ey , 1T W BB Ay L £51) 0]
SMARBEIR i . [ EZK R ,2010,17 (4): 771-782]
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5 7 51 (Cynoglossus semilaevis Giinther) J& T MRS [F) 6 B 55900 B T > i+ S %) e 2 i S
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51 (Cynoglossus), AT TR 5 UL B B TR KT JES 2 £
XK, e TS AT A R LA iy 22,
T P RRR I GE MR BT AR,
H AT R IE 5, 2B A m . T4k, H
AR IR AR B =, 455 5 H 45 B R, (s
53 1 Ry [l N AT 37 ) P R 5o LT, X 2 0 7 485
IBIESE Z2 8 b T X0 H B A= Wy S Rk B S5 T5
TG 7, KT T R IR P o L K R B
AEERLM BT I AR IAGE . ABIFSEXS 23 75 3 TE
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-, SA22.26 F130, 43 il S22, S26 FS30 %7K, 3112
MRS A A AR E 4N TR,

1.3 LIER

131 IWaEMYE SRz sln, YT
FEAEZA KGR T A S N SIS P KA HI
i it By kB . FUE 7 S TFIRYIE, $hEE L
FERFEAR L ~ 2 AR S3 51I0% 28 26 F1 22, IR K

Zot AU K (38 30, pHAE 8.1) FIHHIR
IKIHBCTT A s I LA RS 1 ~ 2 CRYE 53511
18 °C .21 °C.24 CHI2T °C ARG TEAIRE S T
X2 ERIFR 7d, DUSEHGE BOHT KRB 44
YIFEIAE AR T 7 - 00 F1 17 + 0045 H0 11k, 5%
THZSMHE Jmp Wit . i HTRDEL Ry H IS £0AUBC & DR,
HFEAE 1, HHKES0%.,

x1 ARNSEEREFREN
Tab.1 Energy content and composition of the experimental diet
REfE/ (k) - g ") ML /% i3 1% K53 19 K% FLEF4E 1% 55 1%
Energy content Protein Lipid Moisture Fibre Calcium
21.294+0.12 51.22+5.35 8.16£0.35 13.47+2.91 3.85+£0.05 3.00 2.30

132 ZREFAFSEE YMLEHRT, (@24 h,
BEBLAIRCEE R 35 K 0 PR EE S A AE R A Y
IR (FRA% 455 x 30 x 35 em) H1, B 7K 6 4 ik
ISR S, B PR NI S FE fr, Horfi4
JH 0 7 A B 2HL 1, 5 4/ 4 R FH 0 A 1L 2 38 35
JE R 22 Na' /K~ ATP BiE 2525 BRAE bR

SEEGIIE] B R 7 00 FI 17 © 004X M1k, Ny
U GRDRHA R H  R TR  IR 22, SL I
Xof P W ] A RIRE R 6 BN GRDRF A AT 1
T SEI AR 50% 1 B #7K R, oK i — R
FAH A ERE SR, S ORIE KR T R A
BA KA AR 24 h A

SEIR R 3 25 A WEIPRO MX=300 1C i
Pt IR SIELR0.1 °C 5 YEIE I 121« 12D,

SR T 2006429 H 2 HHF 45,10 A 27 H 45
L3156 d,
133 #EMEUE  TERMS 1 h ATk Kl
BEGRIH, eV R AT 1.5 h R I
IR A3 2 AR, 7670 °C R LT )5 76 —20 °C %
7o LY FRDRHREHLIURE 340y , VB A BT iRl 431
FEfh o SCIGEESRIN (5 24 h, SRJE XHREAS K GRS N
Ao PR, A, B ERREA LA 8 e £, H
w4 B BT AR 1 A 2EL B, 5 A1 4 B FH 100 1t
B35 22 Na /K —ATP BTG 254 S48 bR

14  MEMEESEENNE

FH T mL i 555 4 DA v B8 0 8 bk 47 A
IR Y, M0V A S B TR I 1S mL O
<7 BB 20 pl ] Model 210 %4 yK 55 3% % & 3 (Micro-
Osmometer) Il & B35 Hs o 1835 IS B W R RN
FAA7 K mOsm mol/kg,
1.5 822 Na'/K'-ATPEEEERNE

TRt VAL 11 ) B B £ 1O {000 6 22, PV 75 1R UK
(0~ 4°C) Pk JEANE T J5 B T 10 mL oK ¥ B2
W, FH v 50 0K 3 2 VKoK ¥ T 2420 000 1/min
BRI 5 min, S IKWAE B BV R SO L B0
30 min, B 35250 10 min, BT A5 375 0 74 i
(0 ~2°C ) PAFE, 7E8 h NISE Na /K -ATP B§E 77

il 2 11 iR FH % S s i VRN E o Na'/K -
ATP % 790 5 2% Whealty 2™ i 5 12 , 38 12
ST I AR 25 RN Na /K = ATP il 175 98 300 36 52 1z 44
F Y ATP-Na, B TCHLE (P 1) 25 (KT
B RS 7207 R FH mmol (P1) /(g 'pr + h™") i,
1.6 &R SHINE

W SIS AR SR VR TR S TOAEAR 9 70 CTF
T AL R B TS s KA DL R
1550 CHIBE 6 h FIEE 5T ; LT R TN Vario
EL TIN5 N & 55, P45 208 0 & it (6.25x N);
LA BUCHI36680 % i fi7j fil1 & 430 2 f0 44 fig 1y & 1t
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(LA Bk AR FD); fRRE(E I L PARR1281 7 45
AR S
17 BENERKZITE

R MEE (O K (6) FI (R) & (F) Fl
Hett (0) MRE AT G T HIE R

C=G+F+U+R"

Hrr, CABARFERER, ¢ KA, F R
e, U AR GE, ROAISEE, Hrb, €. GRIF &
[ RE(EH PARR 1281 U &gt bi gt (S0 5 , HEH R LA
TR

U= (Cy—Gy—Fy)x24 830

K CONREEWTITEIA, 6y kil
FIE, Fy ORI AL 24 830 g e & A
REM. DA HE A R 2 AT SR
Vario EL MM ASTE M GINE . IFIFERE F fig il
FAXR=C—G-F-URKH,
1.8 HESHES

S 56 1 ) > 7 SRR A 2E K% (SGR)L T k%
(ADR) F et Ak (K) TH3A0F -

SGR=100x (InW,—InW,) /¢
ADR=(C,—F,)IC,
K=100x(W,—W,)/C,

Horr, SGR 7R - S A i g 1 R AR O,
ADR FRPI S BTN  KIOREELE, C,
IR E R, F,ON I EEE, W W, N

NV SR A A IR AR IR, ¢ Ry ST
TS 8 s FH 7 2243 81 B Duncan 22 8 #8347

SIHTALEEL, DL P<0.05/F 22 5 W K. i s

1 GE it 53 A LA SPSS10.0 3K A 54T , Bl DA -F- Y {EH +

FRFEIRFER o

2 BERS5HH

21 ARHEMRETHEEHMNER

ANTRIER BERIRLRE T i e A L I 1, T
DATE HH, 0 BRI B e i i B A 1 SRR ) d 3
(P<0.05), A[FIEREEAKE N, B 8 5 A K
SN TSR] 7EEREE 30, S S pE e AE KR
B (AR T I S5 , 18 SC RN 21 °C F Hg A K
R E R T27°C (P<0.05); 1 £5 B 22 F126 1, W] 43
SIE 21 CCHN24 CHT f o H e s I RR A AR R, I 2
1 T27°C (P<0.05), LA AFEREE T &A= K
TEOLRT LA 2 e A R 1 27 °C AR R A 2%
AR FEE T AR R S, 721 C 27 CF,
22 ~ 30 B N R BE AR AN S 7 R A R
(P>0.05); MFE 18 °C'F , AERFE 30 FAEKdelt; 24 C'F
W AR 26 A4 K fe e (HER 26 F130 F AE KA B
FH22 5 (P>0.05), FhE AR A HAE XA KSR
2 (P<0.05), R B - Eh EE A1 521 °C -22.24 C-26
FI18 °C =30 Iy W iah fa - K defE . SCgRialag, 2
T B R RN 100% , B AMASET .

Lar a £ O 118
L3 . 5 oab 21
ai
e f 12p 1 . T B rac
= LIF b T27°C
lld é 1.0} v,
% 1. FEiE]
{}-HJ S 09} i
= . LTl
& g B
o 081 EEr
R
0.6 1 1 1
2 26

by Salinity
n=4; x+SE

BT AR BRI BT 2 SRR R
P PPARTIEREE T AR R) 7 B 2R AN )i B AL HR A AT 25 P22 5 (P<<0.05) .

Fig. 1 Specific growth rate of Cynoglossus semiliaevis at different salinities and temperatures

Data with different letters at different temperatures of the same salinity are significantly different from each other (P<0.05) .
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P2 BT LA H b 00k o 2 ¥ i fi ) Ak
AL R0 3% (P<0.05), 7EERBE30MI22F, 2k
T B ) A 2 b B AR B U R T A v T B
%, WFEERBE 26 7, WA 21 °C R ikl b R e,
WFEE T 27 CREFEZ (P<0.05), MAHEEE T A

ab
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e

o

e,
e

S,

FLEII

o
555

ety

22525

[ 5 BE RS2 0 7, 78 18 °C R DL B 30 R 2 1 o
B TR A R dc s 21 CCRI24 °C R, 45 20 21 0 185
) ErDARk A Al 2 AR Bt R P P o3 T 44 85 I 27 °C
T ERBE 22 ~ 30 5 P AR BE AR AT T A
FEAL RN 25 (P>0.05), MK, B T /KR
27 °C, HoAb IR AL R 34 LR 30 21 15 A0 1]
PBHEALR R e

fi. O Tigc
a B T21°C
5% ab B 124
§§3 b Eq 127°C

e

e

5

60
=
s 501
< g ;il- a
g
SE 40f
A
QE b2
Y 7 30F T
& g R
= = i
< = Lty
E g 201 i
< [l
. B
g 10} i
= R
[l
0 BT L
22

26

RJE Salinity
n=4; x+SE

CPANCIEN RINYE S S ey clibIaiv et i
PP AHRIEREE T AR 7 R AN ) EE AL FR B AT .35 P22 5 (P<<0.05)

Fig. 2 Food conversion efficiency of Cynoglossus semiliaevis at different salinities and temperatures

Data with different letters at different temperatures of the same salinity are significantly different from each other (P<0.05).

AN [ B R BT 2 T B8 ) T Ak R DL I 3,
FTLATE ), 0 R R 8 X > 1 7 5 Ak 32 5 i gl 2%
(P<0.05), FEEREE30T, & MR T IH LR bl I
B T v T ARG, L, 76 18 CC RN 21 °C R, 2 1 7 5
FITH AL 3 R T 27 °C (P<0.05); 1 7 £R B 26 I
22°F, BLL21 CAEFRA B T AR de s, ¥ B = T
18 CAEFRZH (P<0.05)s MAS [F) ER B2 X1 1 7 857
LB E , 7E 18 CC R, 2 W & B H A R BAb
R BE ()T TE R, DAERBE 30 T N AR 7E 21 CC A
24 °CF, 23 7 8500 T AL 58 0 LLER B2 26 A Fe ey 5 T
FE27 CTF 2P0 75 B T A3 SR Bl B T i
%, DAEREE 30 T A8 ik (P<0.05),

23 AREHBEMBETEEEHNERE

AN T B FIRL R T 2 v R R A i L R 4,
AT LA Y, R > i 7 i £ et s 2 i
F(P<0.05), FEERRE30 T, & T H & i B

JE G T o I AR, v, 76 18 °CTF W3 T 24 CC A
27 C (P<0.05); 7EERFE26 Fl122°F, LA 21 CAb BRA ()
B R, W T 18 CCHI21 CALHZH (P<0.05),
TEERE22°F, LA 18 CALFRAH A ik el A
[Fi] 5 B X6 > o R £ BE Y2, 7F 18 CCAN21 °C
.22 ~ 307 R BE X T T B R A
(P>0.05); 1M 724 °C F127 CHE, $h 22 F126 T 21
R ) s TR EE 30 (P<0.05),
24 AEBEMBEETHEEESHNSHERERK
SR

ST I 2 RO AN [ L R B TR e T T R 1 i
i MR AT AN 2 iR, T LAE Y, 3 B AR
JEEOXF 2 T 65 5 R i M AR o A G e A BT AN

Tk B2 X 2 W A0 K K o B i R
(P<0.05), (HER R WA 3 (P>0.05), SLHE5H
Bt , Eh 3 26 T AR AL S i T Rt AR 1 K o B i
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85r

ab
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H o

70F
65

THAERI%

Digestion rate

60
55F

[ Ti8C
B T21°C
B 124
T27°C

50
22

1%
(=)

K13 R[lERE FELRE 2 1 o RA i
P PR TRIER R AR IR) 7 B R AN [l AR PR B A e 25 28 53 (P<<0.05).

Fig. 3 Digestion rate of Cynoglossus semiliaevis at different salinities and temperatures

Data with different letters at different temperatures of the same salinity are significantly different from each other (P<0.05) .

25
b ab ab
~ 20}
- =}
g
= 15t
il
B 10T
o g
B 5k
0 1

[ T18C
B T21°C
B 14
T27°C

by Salinity
n=4; x*£SE

4 AS[EIEREE AR T 20 S S
FARIRIER I B AS ) 5 B3 AR [ b B A B 354 25 53 (P <0.05) .

Fig. 4 Food consumption of Cynoglossus semiliaevis at different salinities and temperatures

Data with different letters at different temperatures of the same salinity are significantly different from each other (P<0.05).

ERAR,22ERE T I8 CF A, MTE 3018 &
.24 CF ik s & BT 18 THI2T C,

T JRE O 2 i S A0 R R S R
(P<0.05), HEL EESZ A i 2 (P>0.05), 27 C/Kil
TR P AR b T AR ER 22 T
5 A BB 1T R B ) T e R T AR B 30
TNEA SRR T R ThE E R

R R TR T 21 b e £ A s 5 e R M) 1
E(P<0.05), SK L, AEAHFEEE R, LI21 C T 4%
MG & i Hor 7EERBE 26 FI30 T, & Ab B
JI D5 % kBt Ul 2 4 T s M BRAIG . T /E#R R 227, 8

PR R I 5 o B T AR A A s 3l AERFE s 7
FE21 CTF, Fh BT A g 17 5% i AS 55 25 (P> 0.05),
AR =1 27 °CTF , F AR I 75 ot Bl R B 1 - v i
B REAR (P<0.05),

ENER IV DO S ey RN G e A T
(P<0.05), Hrr £ 26 N iAoy i THRE 22
130, AR EE T f AR 35 2 LA 21 “CoK I

Tk B X > 1 A0 PR R Y e
(P<0.05),(HEL WA B3 (P>0.05), Bk LFE,
oA B BB B IR 0 T IR A, e B iR R
(27 °C) MR B g it W LT IR A (P<0.05),
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Tab.2 Energy content and proximate composition of Cynoglossus semiliaevis at different salinities and temperatures

n=4;x+SE
Qb3 K53 1% HEAR /% N& 15 1% K3 1% REME/ (K] - ¢ ")
Treatment Moisture Protein Lipid Ash Energy content
S22T18 79.78+0.47" 15.48+0.12" 3.78+0.86" 0.97£0.13" 22.78+0.03"
S22T121 76.71+0.38" 16.944+0.75" 5.164+0.39" 0.884+0.17" 22.66+0.13"
822124 76.78+0.68" 17.544+0.37" 3.25+0.15" 1.5240.10° 22.40+0.25
822127 76.114+0.29" 18.01+0.20° 4254+0.95" 1.3240.04" 21.00£0.06"
S26T18 76.87+0.59 16.10+0.52" 4.82+0.87" 1.90+0.15" 23.1140.05"
S26T21 76.93+0.86 16.54+0.19" 4.79+0.46" 1.4340.09" 22.7440.19"
S26T24 77.80+0.54 16.2740.62" 4.15+0.23" 1.4740.06" 22.5840.18"
S26T27 76.23+0.61 19.33+0.67" 229+1.16" 1.84+0.06" 20.09+0.07°
S30T18 76.68+0.81" 17.05+0.63™ 4.54+0.58" 1.42+0.14" 22.8340.06"
S30T21 77.66+1.21" 16.38+0.58" 4.82+0.39" 0.95+0.06" 22.85+0.10°
S30T24 79.45+0.73" 15.98+0.81" 2.96+0.41" 1.30£0.08" 21.4440.20"
S30T27 76.124+0.50" 18.93+0.40° 1.89+0.16" 1.754+0.02° 19.4440.16°

T AR BT AN ) 5B A RO 2 n A Rl B AL ) 22 53 2. 35 (P <<0.05) .

Note: Data with different letters at different temperatures of the same salinity are significantly different from each other (P<0.05).

25 AEBREMEETHEEESNOESEER
8822 Na'/K'-ATPEGE 1

NIRRT e e A i 05 TR LA
5. ATLIE L ERBEXT I 202 H s i 2 (P<0.05), 45
SIS e SR TRl BT I e (R RIS 27 °C

340
o 335

2

g

S & 330r

E=

-

= 2 L

“ 325

K

B

= 320

315 !

T AR B A B R I 5 R
S (P>005), i BT 9 75 685 110 05 05 s e b 2
(P<0.05), [Rl—FREEF REEXT AR BE A I 22
o FEERPE30 T, LA27 C N ERAR, AR E £ 7 A
B3 (P>005), MR 26 122, LI 21 °C Ao

—0— S22
—&— S26
—&— S30

21 24 27

THEC Temperature

n=4; x*=SE

KI5 R[RIEREE AR EE N0 5 B LR B 5 TR
PR ARTRITRLEE ™ AN [R] ik 3R AN )k B2 A 3 B) A Jb 31 22 57 (P <0.05) .
Fig. 5 Plasma osmotic (mOsm/kg) of Cynoglossus semiliaevis at different salinities and temperatures

Data with different letters at different salinities of the same temperature are significantly different from each other (P<0.05).
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] 6 S AN [ 5 5 IR 3 T 2 0 75 SR B8 24 Na '/
K'-ATPREFEME . TR TR R R 3 ) 5 6
8 22 Na' /K~ ATP il 15 24 52 Wi 34 2 3 (P<0.05). B
FHIRER BT, 50 H8 22 Na /K —ATP B 15 5 3

r0)

AR b B X G 0 AR 52 ) /N9 A 2 ), AR
b, 8 2% Na' /K —ATP i35 B £5 58 T i T, (e 8L
FE30F126 N 25 AWE (P>0.05),

(=]
& 06 —e— 2
> —o— $26
- 05
= = —A— $30
L E
2 04t
E g

[+
EE 03f
=7
= ¢
§ < 02
= Z
= olr
.
<
2 0 1 1 1 ]

18 21 24 27

HRE/°C Temperature

n=4; x+SE

6 ANFIEREEFNRE T 20 H SRl 822 Na /K - ATP FiHE 1
FIrRAHIRIELEE B AN [R) P B AR R BE AR BRI 1 35 122 57 (P<0.05) .

Fig. 6 Gill Na'/K —ATPase activity (mmol * Pi « h™" + g' protein) of Cynoglossus semiliaevis at different salinities and temperatures

Data with different letters at different salinities of the same temperature are significantly different from each other (P<0.05).

2.6 AEERETEBHREBHEEEN S

AN TR £ BE RN TR 2 W 5 0 i i ST 45 41
SYRER(E W3, FTLAA H, 5 B R 2
53114 B R 0K A% AL 4 s i B 3 (P<<0.05), B 3
Tt B BT JE T AR e B, ik - DA
21124 °CF 45 R B B fe 1,27 °C R 5K 1fii 4
[l B R, R B 26 A0 PR AL BB AR Hy i T AR B 22
30(P<0.05), SMA I, 2 & B0 A= K L 21 <C
T, R IR R (27 °C) W) B SRR, o,
PLS22T21 4b B % w5 (123.54 J/d), S30T27 b B fi
1K (63.09 J/d) ik i Xof 28 {5 fil 15 HE itk B 5% ) 9 3%
(P<0.05), 45 B T B 1) FF o i1 B A1 1) e i, (H R
S AN 35 (P>0.05), B X P I i 52 i) 8 2%
(P<0.05), £ &b TR B A 1A B 28 5 T8 1t T i
NIFIERE HAs , LAERFE 30 T I BE A 5cdi o

AN [i) e 3 R T > T 50 14 B o S
B (F4) KA, AR FIIE L RE (5 H5% £ 58 1Y L B 1Y
AR AL, 2 5 2 2 W T RE U SRR S, A0 AR Bl

16.99% ~ 28.2% F147.59% ~ 57.83% = [i], H i,
JEE AL X AR R RE AP BE L B 2 RE A LL (52
F (P<0.05), {8 HE I 5E F1 2 A GE Lo 47152 i AS B 2%
(P>0.05), &k IF FEEREE26 FI30 T, AE K e 1%
FERENY LRI T TR AT, PP A o B EE B L
511 0 B3R 88 ) T e T P (HAERREE 227 HAR Ak
A A, BIZE 21 CF , 215 A K e 4
FRE L] 52 T AR AL B PP B (B B RERY
b A5 D0) J8 2 /N T LAl B2 AL 3] (P<<0.05), T AEAHR]
TRLEE T, ASTRIER BT 20 7 5 [ RE AP g B
RERY LLIsZ A B 22 5. o ZERIRnYIREE (18°C)
AR RE A L BBt 8 1 e T v, PRI RE B A
T 6 8 () T 2 T FAARR; 6 21 °CTF, A= K REHL B AR
J¥ 26 T f5ei, IR AR H 40 22 SR K (P>0.05); 7F
24 CF A K REFINTIR RE 40 B REAY LU B AN 2 2R
AARIEZIN (P>0.05); TERG= IR (27 °C) F B K RE
Fe A RitER 2 ) T T RREAG, (EP I e o B B e A L]
IR EZ (P>0.05),
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Tab.3 Energy allocation in Cynoglossus semiliaevis at different salinities and temperatures
n=4;x+SE;J-d"
QbR HERE K EE AHRE HEM BB -1 BE
Treatment Food consumption Growth Feces Excretion Metabolism
S22T18 410.534+10.93" 79.10£6.68° 78.76+5.25 31.41+£3.85 221.56+12.07"
S22T21 443.90+7.86" 123.54+14.62" 77.50+3.71 31.86+4.79 211.00+11.73"
S22T24 445.60+7.17" 96.05+10.77" 79.36+3.05 33.37+4.16 230.82+7.12"
822127 424.024+13.28" 86.224+4.91"™ 71.32+6.36 29.08+4.84 237.41+£14.37
S26T18 422.13+11.65" 102.82+4.29" 81.84+4.43 32.07+4.10" 205.40+7.16°
S26T21 465.61+£8.20° 102.53+9.08" 80.64+7.17 36.65+3.84" 235.79+4.97
S26T24 460.77+5.98" 103.89+5.98" 77.34+7.06 35.60+3.61" 243.94+2.88"
S26T27 396.79+6.79" 74.09+3.89" 69.11+6.03 27.86+3.94" 225.74+8.92"
S30T18 409.73+5.19" 115.48+5.75" 79.61+4.25" 27.77+2.99 186.87 +4.54"
S30T21 404.62+5.88" 100.78 £11.17" 72.28+4.47" 30.25+4.78 201.31+12.41"
S30T24 381.51+8.36" 81.66+12.36" 67.73+6.07" 27.674+5.29 204.46+13.41"
S30T27 369.76+6.98" 63.09+6.35° 66.59+5.79" 26.43+3.36 213.65+2.08"

T R BN ) 5= B AR 2 A Rl EE AR 0 i) 22 53 1 25 (P <0.05) .

Note: Data with different letters at different temperatures of the same salinity are significantly different from each other (P<0.05).

R4 FEHEMRE THBEEHRN

REEWX ( HIEREEMESLL )

Tab.4 Allocation of the consumed energy in Cynoglossus semiliaevis at different salinities and temperatures

n=4;xESE; %
b3 & By NI Fefine Hettt e I i
Treatment Growth Feces Excretion Metabolism
S22T18 19.44+2.21° 19.08+0.98 7.63£0.27 53.85+2.35°
S22T21 27.86+3.38" 17.46+1.83 7.17+0.38 47.51+4.12
S22T24 21.53+2.36" 17.82+0.75 7.49+0.28 53.15+£3.55"
S22T27 21.92+1.31" 18.25+1.96 7.36+0.22 55.99+1.79°
S26T18 24.364+0.79" 19.41£1.04 7.59+0.04 48.63+0.86"
S26T21 22.04+2.02" 17.30+£1.47 7.87£0.15 52.78+2.67"
S26T24 2258+1.44" 16.75+£1.41 7.72£0.06 52.95+1.89"
S26T27 18.65+0.74" 17.51£1.77 7.02+0.14 56.89+1.18°
S30T18 28.2+1.45° 19.43£1.01 6.77+0.11 45.59+1.53°
S30T21 24.97+2.94" 17.90+1.26 7.46+0.35 49.67+3.04™
S30T24 22.22+385" 18.17+1.35 7.42+0.47 52.19+4.25"
S30T27 16.99+1.41° 18.03+0.38 7.16+0.19 57.83+1.73"

T RAPAHIFEREE N AR T BRI RE s A R T BE AR BRI 22 5 38 (P<0.05) .

Note: Data with different letters at different temperatures of the same salinity are significantly different from each other (P<0.05).
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Effects of salinity and temperature on growth, osmophysiology and
energy budget of tongue sole ( Cynoglossus semilaevis Giinther )

TIAN Xiangli'?, WANG Guodong', DONG Shuanglin', FANG Jinghui'

(1. Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China; 2. Panjin Guanghe
Fisheries Company Ltd., Panjin 124200, China)

Abstract: Effects of salinity and temperature on growth, body composition, osmophysiology and energy budget of
tongue sole were studied. Three salinities (22,26 and 30) and 4 temperatures (18 °C,21 °C,24 °C and 27 °C ) were
designed. Growth data were collected during the 8—weeks’ experiment. Results showed that the specific growth
rate of the sole ranged from 1% to 1.34%. No significant difference was found in the growth of the fish at different
salinities (P>0.05), while significant difference was found at different temperatures (P <0.05). At salinities of
22,26 and 30, the greatest growth rate was found at 21 °C,24 °C and 18 °C, respectively, while the lowest growth
rate was found at 27 °C . Similar trends were observed in food consumption and conversion efficiency, respectively.
With the increase ment of temperature, the content of protein in fish body increased, while the lipid and the energy
contents decreased. The effects of salinity and temperature on both plasma osmolality and activity of gill Na /K -
ATPase were significant (P<0.05). Plasma osmolality and activity of gill Na /K'~ATPase increased as the salinity
increased. Effects of temperature on plasma osmolality of sole were different at different salinity, but Na'/K'-ATPase
activity decreased with the increase of temperature. Energy alternation of growth and respiratory dominated the mode of
energy budget in tongue sole. The highest ratio percentage of growth energy to feeding energy was at 18 C and 21 °C,
and that of respiratory energy to feeding energy increased gradually with the increase of temperature. [Journal of Fishery
Sciences of China,2010, 17 (4): 771-782]
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