ERELEIWH
2008 4£ 5 H

7 S

JOURNAL OF FISHERIES OF CHINA

Vol.32, No.3
May, 2008

X EHE :1000 - 0615(2008)03 - 0402 - 09

= EMBRIREX 18 T4 A £ K R E S A R 58 %

KER, FEHE, HEE, IWE, FOK, KHiE

(PEBEREKRTEE, LR F8 266003)

BEXALYBEFTEATALEABGT Y A EKANBEKHBHRTTHAR, AR
BRFN, SE 2~ A0WHEARNTPTHEREN 26 g N BT HY e NBEL KR HEEFEH,.T
HES(IS) M 471(ISy ) 4V EMB P HKRE N 694 WAEK EIS; WEKEZEIIdHK
ZEKFEE19,S)ERBEREME, TIS,ABRL R LIS AR, RERFENS2F
EHRBFANEELRTIRMEE LN R AN AERED Y, OB REANBELARAA
E¥WH, TR GREOREL RN, AEREAELE PREA LK HERLNEE
FARHEH, EXHREERARAEEZS W, HRLRA, HAERERABT I 2 5K
ATBEORCELR AR ERW, EX NP ECERA Y. FRZN,AFE 19EEHH
TG KkEECNAE AABENENRER)  BABAKEEXZRAHRENT LM

ENEA

XER:BTH A KB EQE; B AKEERESR; R HIEEK

HEZES: S 963 XEERIRE A
JCE A RERRWEEESE AT
BAERK BEEE ARERMEYHLREY
ZREHEHEE -, ERBEIREFER,)
B ARAETEEECERK, ®RER 8 ~20)%F
BFERRT, HERAREERKBRITHEET
HRERRERB RS, BEEBLGET, A%
HEBEFATBERAY ,EXBERATHEER
Wil F S T BB RN R E — Lt
S AR R IR ST 20% ~ 50% 7, T — B BT
PR E 1098, REMEETEEERTH
RESVHEESE, BHRERRALETLE
BAE 7 M 4 2K B0 B Na-K-ATP B35 10 fh
F Na-K-ATP B I RS HET A B FE3hiE
BB &R AN RN AR, B 8 Na-K-ATP
BTSSR AL P RS B B R RE B AR AR
T HBRAFHARBEERBFNIENZEL, 7
—EEh T P, fa KW B L R B R R

5 H #8 :2007-05-17

FH B E £ V6 R B R -0 B A
BYRAETARKNERE LAIRK, BERKE
Rip BEABL -0 3 EAnd K A £ B e gk
BRBaRERBE, BEEMBBREARES
MLAEKEEHETMER RE, A TEHELS)
T8 Ak o il MAeE KRB Ta2K68
BEEHFETEAKIEENABAFEERY,
HETI B AR EHE S RA RN AR
EAREEREFNESE, B, FREELS)
X 24 K AR B RE R 1Y 43 B 2 R £ 2808 Bk
FETSIF RN TN EEEMBTOR, 7EHR
AR RE S, B R AR EE S
36 DL BE 7 DAY R SR K S R A X A A4
K AR R 43 e Xk BE AR 3l B B Bl BT, A
5T DA B B IR 7 A0 5 X 348 F 8 ( Paralichthys
olivaceus ) 41 £ R R X &, R KA R M FE K
e D RARE A R R S A K FIRE & 4T,

RENWE :E&K B KRR 2 ST H (30600462) ; B 5% 32 B R (2006037029019 ) ; H B ¥ ¥ R S A B AL 2B 98 U1 4531 Rl (SRTP)
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LA 548 5 6118 17 £ B2 A8 3l B4 BB F P K
FREK B R R BEAR R RS E

1 MR5Tk

1.1 EBRFEBEREE

ST ERERFKFERARTAHLE
BT W LA BRI EERAKKSE
(40 cm x 30 cm x 30 cm, K& 30 L ) FR%E , 1@ /KR
ERH18 C,kKRBNELERIRFBMBEES.S
mg-L™ ' b, B=REK 172, T Al KB AT
I8, RARW/KMEER 33, pHEN 7.5+0.3,%
EARABRSERNBERKMBKE(TEREA
FEA)AVTELREE, BB 24 b 5HA,
SERENCIRARN 14 L:10 D,

1.2 ZRA&ERERYIKL

ERAAWTRET ARG, EREXRER
BEHROAEHENFE, SNHNERIER
WO R B TR & W) K (A7E 7:00 #
19:00) ,B:/8)5 15 min FFIE BB REMEMRE, &
MG RIE  FEEE 19, JEA DB R 1.2,
3AF 1 WEEREY F 26.19.12 f1 40, FELLK 11
FLORESRUERT2ME 2ANEERYE
47,19 #1 5,

1.3 EWHigt

KB ARALEETHFSS &L K
L REHRELBEDHHN 12(812).19(S1,) 26
(Sg6) \33(Sy3) 1 40(Sy,) , B— M4 NEE , L
FAH 20 7K 58 #e 58 2 BEHLAL X 4 83 347 HE
5, WIS AP ERBIHREE, PRERED
SEEEERNS A, BAENFEERES N
S122H(2.53+0.04) g.S1o%H(2.57+0.17) g Syl
(2.58£0.16) g.S; 4 (2.63 £ 0.09) g.S,%H
(2.69+0.06) go MAKKMIFIHESR, B — KK
APRFSA 15 B, LR 30 d,

KRBT . AR EEMAEB TS &6 5ME
&% LR BEHELESHNHA 5(1S5).19
(IS;0) F1 47(1Sy;) , B — M B 6 MER , LR AN
18 MK R A8 8 & Pk X A B3t AT HEF
WA AaYERREES, EMEHS 2
B RS, A EHERES TN IS4
(6.97£0.13) g,IS;04H:(6.85£0.18) g IS, 4:
(6.98+0.19) g, A AKERIFIHLE, 85— KK
AR FESAI0E., ZRPRER 10 RFEE—

KEARABENGAELRBEERG, T3d4dR
BAEXEAT 1 RWERSIBEERTEERER
PR B, AT 30 d WK B 57 58 DL WL b2
ERBES
1.4 #EaPEESNE

P 32 56 Y £ 00 () B %ot 48— Ak 3 IR B BB f
3B RReR, U AAanmE R
4o AN F—KKEMN A ARE—
i, AMERSRN AR S, EXR OTF,4
KHURBEZR)E IES LB FEHRK 3 K
A8 T i £ 4 AR 3 AN, SE 5 A RDRHEL IR
3MRERAT AN RS BRERIE 15 min FF1F
W SR BB A ZEMEAE R E WAL R . LR
BeWR ) SRR BEHLER 3 A i 2 4B LA A

B M NREE, AREE 70 CTRT2
BE IEANEHNEKE (%), FERELA
LRGN ER S EBHBENHESTE (A
=8 (6.25,%) ,ARKHMBENESHEBNL S &,
FEdh B BEME (K- g~1) I PARR1281 Zl 4 38 {3 il
Eo BMEEMNE 3K, BRPHEMERER SR
PRI
1.5 HIEHHE

BEKRZARC.=G. +F. +U. +R, #&M
Kt EARIT .

C. =1 GEgq

Ge = Epe — Epa

F. =C, x (100 — DR)/100

U, =Uyxx24.83

R =C.—G.-F.-U,
He,c. v ERRE),G, AAEKRE(K),F. A
ZERE(KI), U,  HEMEBE (KI) , R, 29 PR AE (KT) 5T
1 GEreea 2 A A B E B A B M REE (KT-g71);
Epo Ml Epa 20 BN B E ¢, A1 4 AP B RARER
=8, HIRETENT:

Ere = Wrp X GEpe

Ery = Wrg X GEpg
HHP, Weo Fl GEre 20 31 2 I 18] 1, £ 0 44 5 F0 BB
{BL, Wga Rl GEgq 23 51 2 B[] ¢, 8 i) 1 26 1 BEAH 5
UN AR R B A& (g),24.83 SEHEM 1 g &
(EWER) Frii & K EE & (k). DRE 24 X5
BHRER MTE AL 3, R A RA W K434 W IR &
AW E , B ITEWT
DRE = 100 X [1 — (GEfeces” GBreea) X ( AlSteeq/
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AISfeces ) :|

o, GBioces T GEpeeq 71 9 Ay 245 F1 15 651 B BEAH
(kI - g71) 5 AlSteeg T AlSgeees 73 51 Ay 15 ) 71 2 o
BABKTZTE(%).
UN A RN RE (2) ,HBEHEWT
Un=Cy—-Gn—Fy
HH,Cn Gy fl Fy AR BA BN AR () A
BERRE(MERBRKAE (2), HIHHE T &

ST
CN =Ix Nfeed

Gn = Wgp X N — Wy X Ngg

Fy = Cy x (100 — DRy ) /100
HA, Need Neo M1 Neo ZHI A B A S8 (%) A
] t, FOEFE] ¢, f FRY REAE . DRy A X RDRL AR
R BT BT

DRy = 100 X [1 = (Npeces/Nreea) X ( AlSgeeq/
AlSfeces) INpeces NZEFEREE(% ) o

ARKBHEERENESL(G)HTRETERN
100x G./C., HEZ£ B (F,) . fF itk 68 (U,) \ IFF 1% R
(R,) i BB BERIE 4 e A R B 7 s A5 3R

B hEAKREGRBERRE(FR,,J-g7-d™!)
R EITENT

FR, = 1000 X Co/[ (Wge + Wgy)/21/(t, — t;)

Kl , A A EAKEGREKRE(G, J-g7
d™) HEZERE(F,,T-g 7 -d ) HEMEBE (U, T- g7
d-')FIFRBE(R, T g~ 1 -d ™) A BT TH &

B Rbn iR B4 A F B R B#ET TR
1.6 BEMSGITSH

MR ERBREHEST T RREFTE4,H
A F AL R 4K 98 #5177 T DUNCAN £ & 3L,
PP<0.05EREREBENRE, BUEBNSTT
A3 H SR Fi SPSS11.0 #47

2 #ZR
2.1 LI
FRLBERETBTSH KR E NG

HEABEPHARNERERLE 1. KB5S RN
BTG BaRNRERAREER  RARER 19
R BARENR.

1 XBWINBNLERHBTIAYATHEE
Tab.1 Weight of initial and final fish in experiment I

A¥A
treatment groups Stz S S S Sio
ﬂmﬁ‘ﬁi(g) a a a 2 2
weight of initial fish 2.53 £0.04 2.57+0.17 2.58+0.16 2.63+0.09 2.69+0.06
HEREE(g)
b=} a a a a a
weight of final fish 6.45 = 0.24 6.92 = 0.58 6.34 = 0.36 6.03 = 0.47 6.19 = 0.46

E:R—THREARTE LR REHTLZ B E25BE(P<0.05)

Notes: Values without same superscript in the same row were significantly different from each other (P < 0.05)
R2 XBITETFHYEANBREREBIEHIE
Tab.2 The allocations of energy ingestion and daily energy ingestion in experiment I

AbEE A

freatment groups Sz S Sae Sz Sy

LEBRRARRSE

energy ingestion and allocation
C.(ky) 57.22+3.14® 60.40 + 2.30° 56.03 +1.50% 50.16+ 1.92° 52.86+ 0.89%
Ry(%) 56.82 +0.85% 52.39 +1.43" 55.37 +2.09% 54.82 + 2.08% 58.99 + 2.70°
G,(%) 35.63 +1.02% 40.59 +1.01° 37.15+2.06® 37.57+2.18% 33.11 £2.05°
F(%) 2.44+0.14% 2.18+0.15% 2.68+0.14° 2.93+0.14° 2.20+0.11°
U, (%) 5.11+0.68" 4.830.18 4.80+0.26° 4.690.27 5.70 + 0.45°

HEARE 2

daily energy ingestion and allocation
FR.(J-g~'-d"') 424.50x11.11°

425.33 +10.07°

420.96 + 13.08°

385.52+3.16"

398.83 + 9.49%

R(J-g™'+d™") 241.46+13.32" 223.23 + 13.13° 223.99 +21.12° 211.28+7.87" 236.09 + 19.47*
G.(Jrg~'+d™') 151.05x4.68%" 172.24 +1.21° 155.45 +4.91° 144.87 +9.09% 131.13 +6.59*
F(J-g7'-d™") 10.40%0.97% 9.26 + 0.46% 11.25+0.60° 11.30+0.37° 8.75+0.21°
U.(J-g7'-d”!)  21.59+2.57 20.59+1.38° 20.26 +1.89° 18.06 x 0.85* 22.86 + 2.59*

E:R—THREARTE LR REHTIZEEZ5BE(P<0.05)

Notes: Values without same superscript in the same row were significantly different from each other (P <0.05)
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FREERETH IR EHR TSR
EARFEEFRER 30 d W, SsHERERD,H
BELT S, MHAMAHEAREEEER, BA
RIREE L TP IR T #E R LB S0 B 3E N TF
S, A BEREEEER., FETEKKEE
BHHAIL SR, HHBEL S, A5, fHEE
BRIBER B L Sy Sss B 1, Spo B 1Ko I
MAMERLAEARLEANHRAEREZS
(%2),

ARALERXLBETHRI Y& 2 ATARE
28 SpuAHEMANKEHREREERT
Si2+S10~Sos AL IR , T BL A7 K EE H I IR BB T #E W IR
AREZR. TRTEKPWEBENL S AHE
% , KR Syib 3, S, bR, BRTHER
BER Syl Sy b L, Sdb B &>, AR H
fifhE Bt e R EFRERABEER (K 2),

ARAEELETHBISEY LK . EG
RBEWs et B4 & LR ITRT I e
Y 2R EWEER , EFEKS BEORMER
FRERABEZSR, A ST 10 #E4
HEZET 33 HELB(EKRS), &30 dAFE
EFEE BT HHaGhEKFTMEORSE
EEEREER, RA S BEREN 8 LRF
8T St S, ARESELEEMNRT
SusAb (3£ 3) 5
22 XBIO

T F) B A8 B W R B B AR F R4 & oY
hE L dAFRBEELE)E,IS M IS4 H
Mshta ik EEBEMT IS0, £30 dWIKRELE
KI5 ,1S; B ERE R | IS A0, T IS, AL B4R
BERT IS, (F4),

I3 XBWIPPRANLERAMBRS
Tab.3 Composition of initial and final fish in experiment I

s S

S
treatment groups 19

Sas Sz Sk

WA EERY

composition of initial fish

K5 (%)

moisture

EHR(%)

protein

BRI (%) ab
Tipid 3.69£0.43

BE0-g™")

energy

77.58 + 2.26°

14.81+1.16*

3.58+0.49%

5.09x0.41° 4.68+0.43"

76.16 +2.32°

15.78 £1.26°

77.38+3.30° 77.79+2.23° 75.72+3.87°

14.96 +1.22° 14.77+1.15% 15.66 +1.52°

3.72+0.51% 3.26+0.34° 4.47£0.36°

4.89+0.44° 5.01+0.32° 4.84+0.52°

ERAFERSY

composition of final fish

K5 (%)

moisture
BERRE(%)
protein

JEHI (%)
lipid
R0

energy

77.47 %+ 2.80*
14.61+1.19*
5.38+0.43" 5.16+0.10°

5.16 +0.52% 5.29 + 0.46%

76.16 +1.47°

15.14£0.30°

76.27+1.15° 76.41+1.45° 77.59+1.13°

15.52+0.93" 15.50+0.32* 14.09 +0.97°

4.38+0.27% 4.03+0.77% 3.99+0.22°

5.27 + 0.40% 5.32+0.29° 4.94+0.17°

E:R—THREARTE LR REHTIZEEZ5BE(P<0.05)

Note: Values without same superscript in the same row were significantly different from each other (P < 0.05)

R4 XV OPFRHEAEFESEBMEE
Tab.4 Weight of fish at different time in experiment IT

1 (d)

fime 0 10 20 30 40

IS; 6.97+0.13° 7.54+0.07° 9.18+0.29* 11.42+0.63™ 14.23+0.33"
IS 6.85x0.18° 8.55+0.21° 9.97+0.29° 12.43+0.77° 14.72+0.09°
IS,, 6.98+0.19° 7.78+0.01° 9.05+0.19* 10.67 +0.05* 12.71+0.34°

E: R T REARTE LR REHTIZEEZRBE(P<0.05)

Notes: Values without same superscript in the column row were significantly different from each other (P < 0.05)
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R AR M BR P AY A B A 4B o R4
sefeEo B MASIE ISAENBRER
EFET IS, /b3, IS, /A FHE A, BRAE
3BT A K B H B DX IS, AR BE R AR, 1S, 4b B 5
BFEAFRAEAHFEEREER, MAEH
ZMHEBP R LAIERNFLERARE BEE

5o RIBTHFAMBER AN LL IS, LB &R ,IS),
WEEME,FEAFRLGEAHFEEEER (R
5)o HEMREAEKHAM (11 ~ 40 d) IS A B FER
REEE /DT HMAAE, FARLENEREIET
AR RBRHBETHR R EANREEEZR,
IS, Ab B HEZE45 2R M RE B W) B3t i Ab 3R R

R5 TROHFERBRANBRERSE
Tab.5 Energy ingestion and allocation over different experimental period in experiment IT

TROB(D gy

experimental troatments C.(kI) G,(%) R, (%) F(%) U,(%)

period

1~10 IS; 14.78 £0.58% 6.93x2.61° 85.48 + 2.90° 1.84£0.01° 5.75+1.33"
I8y 19.59+ 2.64° 41.98+5.97° 53.17 +4.85* 2.71£0.53" 2.14x0.61°
ISy 11.11+1.65a 22.33+2.89" 70.46+ 4.92° 1.64=0.33" 5.57x2.17°

11~ 40 IS; 78.60 = 3.42° 45.97 +2.23° 46.55x2.07° 2.59+1.62 4.86+0.17°
I8y 78.03 x 5.62° 46.85x5.39° 45.98 + 4.83* 3.06x1.88" 4.11£0.48°
18,7 58.73 x 4.99" 46.78 +1.59* 44.99x1.57° 4.03+1.25° 4.18x+0.11*

E:R—REEP,F—A T REHERFE LR RERE 2 253 2 E (P <0.05)

Notes: For the same period, values without same superscript in the column row were significantly different from each other ( P < 0.05)

R AR M BR P AY A B A 4B o R4
s E L RTIRES R IS,o4b 38 A7 R
HERRAREELHBRAEES T S, 4H,
IS b B FHE K, RO AEH R FAK
MEEREARAREYFLEBREZER, M IS4
BB L IS, Jb# B>, BAARE H PR IHFE L

IS b D, IS, BEE (FK6), ERELEK
BE(11~40 ) A AE R FEERED IS L&
£, IS, 0 E D, S4B FEKNERER
ZIHAMA D, HREEMH R RN EEREARR
MEEREEEXLR, IS AN AT H PRI E
RREEEHHMAHEE (FK6),

6 TWNHFEARBANEBRERSE
Tab.6 Daily energy ingestion and allocation over different experimental period in experiment IT

TROB(D gy

experimental o C FR (J-g~'-d~1) G,(J-g~'-d™1) R, (J-g=1-d™1) F,(J.g~'-d™1) U (Jeg~1-d™1)
period

1~10 ISs 204.13 = 10.42% 14.39+2.78" 174.01 £5.72° 3.75x0.20" 11.98+1.93°

I8y 253.27 + 28.27° 104.39 + 5. 68° 136.11 x 23.07® 7.07x1.92° 5.69x1.98°

18,7 151.15+24.18° 34.95x4.27° 104.95 + 14.14° 2.62x0.82° 8.63x1.92%

11~ 40 IS; 240.53 = 7.38° 110.75x 3.80° 111.77 £3.75 6.23+1.72 11.70 £ 0.42*

I8y 223.25 + 13.33% 103.26 = 3.62% 103.82x 7.85% 6.86x1.91° 9.31x1.67°

18,7 190.66 = 13.26° 88.93+2.13° 86.16 = 8.81° 7.68+1.58 7.97+0.65"

E:R—REEP,F—A T REHERFE LR RERE 2 253 2 E (P <0.05)

Notes: For the same period, values without same superscript in the column row were significantly different from each other ( P < 0.05)

AREEMEBREERT Y &5 Bk
> EAOR EEARESE ZRIT4A
I EER (4 REMRG)BREE, BB K.
EOR EVANGEEFEHILBEEER (K1),
£ 10 d By 38 45 R i, 48 5F 8% 4l £ 78 5 4R K 43

BEARJEN EESE LY XEBEEEZR(E ),
30 dMKER, KFMEORS BB EZ
A O RA IS BB SENEESTERRER
T IS HE(E 7).
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7 XV OIPFAEHEETFHFHAHNIER S
Tab.7 Composition of the fish at different time in experiment IT

B[l (d) P i3 K& (%) EBR(%) BHi(%) RE@®-g™!)
time treatments moisture protein lipid energy

0 ISs 76.85+ 1.02° 14.57 +0.64° 4.44 % 0.50* 5.19+0.58

IS 76.11+0.46° 14.79+0.27* 4.76 £ 0.59° 5.43+0.39°

ISy, 75.43+1.33° 15.37+0.90* 3.84+0.41° 5.35+0.31°

10 IS; 76.87 £ 2.44° 15.34+1.31° 3.13+0.76° 4.92+0.49°

IS 75.95+ 3.14° 15.57+1.08° 3.87+0.82° 5.30 +0.40

IS,, 76.50+2.17° 15.30+1.12° 4.24+0.63° 5.13+0.64°

40 IS; 76.21 £ 2.05° 15.52+1.05° 3.53+0.36" 5.13+0.30

ISi 75.37+£2.24° 15.07+1.13* 4.50+0.37° 5.53+0.41°

IS,, 75.61+2.46° 15.58+1.27% 3.94+0.25% 5.29 + 0.30%

[ — W E R — 5 PR AR S LR R EAE 2 MER B E (P <0.05)

Notes: For the same time, values without same superscript in the column row were significantly different from each other (P < 0.05)

3 itig

3.1 HEMNBFEHEEKMIMEEKBEIR
EHE12~40WEN BT HHENERKR
FEELER EF 94BN ALEKBRTHE
AbFE T £ BE 19 B FIEE % VI 148 T 61
LB REE14.97, BB HBEARNBEEERK
HRELBEELETEEBE TS A2 2IRWA,
HRARZRFE TR AERE 19 BHERKER
BARBEKMEELARS, BRHERKES
HRENZEL AL, #—FBRREBEZ S A
BEARE,0dAPTFBEKEES THRA
(B 19),H i KERE (5) F B A KL
BEWREZE 19 51 30 d WEFIR G 55 &4, i &
#h B (47) 3 BURY AR K PRI ) 7E 32 36 3 1R K BB 3R AR
SEetME, D EGREZWUMMNFIEREKGGEE
30 ~ 35)Wi 5 , 46 7 B 4 £ W A3k B 0938 B fE J7 88
BORESE)HME K ARB R RN E
RO, IR BE LA ORI 3E L AE {448
TS ot £ 2R A8 TE 47 3 R RIS R AT DY
REAKEHETEHMEF L IEEMROKRER
R IR & A R fF i g AR T 5
EREY EERIEEMNREMARTNET. &
F 6 4h £ AR FE A B W AME AR KRR L AR
BB E A TR KR A Z T MmN ERE
SRARERE, B WK KR T Hoxt E FEAR 33T
BRE RN AR, R, SR KR A R AR
BRI 2R B R T SR

32 HENBFESEERIESERREN
®in  ARNERTAINEEEEHTRME
REG(CNS)MLMBEEERSE BELEER.
% AR %E .CCK.PYY.GH.TH [ 5 R !, Beuf
1 Payan[S1IA N th T & b fa K BEWS IR B SN R L 1
BWYREE, BRETSEHEEKETREHEK
REIEFLREBEEFERREF. XRIMZHB IR
W B R DR 19 B R R Kt
HAEKBR, 5 Beuf f Payan® 46 —3, 7
SEE T ASEE IO [F) &k BE A0 38 A R] , 3% A B0 ) )
BEB K TEHEZE A A HE M A LB 7E 10% AT, HE
MEELLBIZER A EFRA BEER, HiEB K
B BE & H Bl 3 BE 40 AbEE H 26 #0133 Ab 3
BEME, B A R E S HE 2 A Hm SR8k
BHAK AR R S RER T REM
AREEN, AHRFTBARNEYRISIETEK
R ELB DL EE BE 19 bR B E , R XHEE M RE B 5 1L
MEBERE, MEFEBRRNWER LA REE LI
fiby &5 B AL HR /D, X A ER BE 19 4B 3R & R R % 1k
MEHEETEREALEET WS HEMLRKE
Mo 7EEREE 19 A3 o, PR UR T FE I RE B HLAI R
%, B TR IR BB i B R B RERY LI K, T RE 2
HTFREENERIRESNRESETAK
MR &E T meE L8R,

FESEE T, AR #h BE AL 3 S i Pk &2 3 TR 3
BE 19 &b 3 B4 0 0% FE BB HL A 45 1 30 B 1) —BE R R
HERMEAKE AHEERANERLATETH
A LE AR RBUKRE R AR AR T
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A RE AT B WA EEREE

AR, ERRNEELE AR
REBEACRAERE T, EXB IF,HE
12~40 EE N AN AERNHFRERBERERE
BELER XGRS K505 55 7 61
P EFR/BE BB Hif—PBER(G) MR
B (47) , WAE 7F 61 &y £ 0 I TR BE B VR FE 1 R
BEXR XA DA REHEABRBERTE
REd . EREAXRBEENNEHYRRALESE
RERBE B KR R U R B R T BB EUE
BRI D) 3B %8 S B % R B
B HENEREUREERES, AN
FOAN, B EK AR B R R 2 A LR
BB PR (B A A L AR B AL BB Y
RBERMEE L GEELEAT, FEERN
REEABEAZTBREKR, TR ABRIENRF
W NEREM, FBRBRERE. ERELERK
B EEMEERNSAERBRNEESTAR
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Effect of salinity stress and following recovery on the growth,
energy allocation and composition of juvenile Paralichthys olivaceus

ZHANG Guo-zheng, HUANG Guo-qgiang, TIAN Si-juan, WANG Li-hua, WEI Liu-zhi, ZHANG Xiu-mei
( Fisheries College, Ocean University of China, Qingdao 266003, China)

Abstract: Salinity is an environment factor with important effects on the growth and energy allocation of brown
flounder, Paralichthys olivaceus . An energetic method was used to investigate the effects of salinity manipulating
on the growth and compensatory growth of juvenile P. olivaceus following salinity manipulating in the present
experiment. In the experiment I, juvenile P. olivaceus with an average body weight of 2.6 g were kept in
seawater with different salinities (12 — S;5, 19 — Sig, 26 — Sog, 33 — S35, 40 — S,y) for 30 d. In the experiment
II, juvenile P. olivaceus with body weight of 6.9 g stocked in seawater with salinity 5 (IS5), 19(IS;,), and as
high as 47(1S,;) during the first 10 d. Then the salinity was adjusted to 19 in 3 d at a steady rate and the fish
experienced a recovery period of 30 d. It was found that the growth of juvenile P. olivaceus would not change
significantly within the salinity range between 12 and 40. Juvenile P. olivaceus stocked in seawater with salinity 5
(1S;5) and 47(1S,;) would grow significantly slower than that fish stocked in salinity of 19. Fish in IS; achieved
completely compensatory growth in 30 d after the salinity was switched to 19. But Fish in IS; failed to catch up
the weight of fish in IS,o. Salinity manipulating changed the energy ingestion and its allocation among respiration
and feces lost, but not significantly affected the energy lost in excretion. Compared to fish in S,y, fish in Sy
allocated more energy to growth. Fish in IS,; fed less than that in IS,y over the different salinity-treating period .
Fish in IS5 and IS,; allocated significant lower percentages of energy to growth than IS,,. But the portions of
respiration energy of them were significantly higher than IS,;. In the recovery period, IS,; fed less than the other
two. But the portions of growth energy were not significantly different from each other. IS; consumed more
energy in respiration than IS, in this period. The energy lost in feces of IS, was significantly higher than others.
For unit body weight daily energy budget (J-g~'-d~'), fish in Sy, fed less than that in S;5, S;9, and S,. The
highest value of unit body daily energy allocated to growth appeared in S;o. Daily unit body weight energy
ingestion and energy used to growth were both the highest in IS,y over the stressing period. The energy lost in
respiration in IS; was higher than IS,;. During the recovery period, fish in IS; ate more than S,; and allocated
more energy to growth compared to IS, and IS,;. Unit body weight daily energy lost in feces of IS,; was
significantly more than other treatments over the recovery period. Studies on the composition of fish showed that
salinity manipulation put no significant effects on the moisture and protein content. But the lipid content and gross
energy were affected by salinity manipulation. Energetic analysis indicated that the compensatory growth of
juvenile P. olivaceus following low salinity stress was achieved by improved energy ingestion of feed. These
results indicated that the optimal salinity for the growth of juvenile P. olivaceus would be about 19, and P.
olivaceus is extremely tolerant to salinity, especially to low salinity.

Key words: Paralichthys olivaceus; growth; energy allocation; unit body weight energy budget; body

composition; compensatory growth



