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O OEEERE-MERRE T ANREEKE(SHIEER1.0% .1.5% .2.0% 2. 5% .3.0% .3.5% .
4.0% ) R KESRTESFERGE, FERE R 26.0 ~27. 5 IR EH 27.8 ~26.5 CHHKMNT X B
(Sparus macrocephalus) i, 8 Fl BEREFIPEAT A 40 d A EIE, 4ERFH . (1) BHRERA M AF HEXT
HR et KR AR RN E AR AR, BREE RAER AE0, B8R LSRR T M, A Xt
WERLEFEE T W, HREESERHLEE F, BRaMT K TEARA, (2)BHRaMaRMKS
S EMBERENE R TR BN S EMBEEMNFE M. (3)ETH1E RS B E § 1 nimkE
&, BéRaFh S EIER I HAE R 3.0% , BOEE A KIS SR EE Y HEAERN2.5%

KA B, IR, EK; R

hESHES:S 965.3 XEFRIAAD; A

Effects of feeding rate on growth and body biochemical
composition of Sparus macrocephalus

LOU Bao', MAO Guo-min', LUO Ji-an', XIN Jian', CHEN Xue-chang', SHI Hai-dong’
(1. Marine Fisheries Research Institute of Zhejiang Province, Zhoushan 316100, China;
2. Putuo Ocean and Fishery Bureau, Zhoushan 316100, China)

Abstract: A growth experiment was conducted under the conditions of temperature 27. 8 —26.5 C, salinity at
26.0-27.5, to determine the optimum feeding rate and the effects of different feeding rates on the growth
performance of Sparus macrocephalus were studied . Seven feeding rates from 1. 0% to 4. 0% (at 0. 5%
increments) body weight per day( BW/day ) were used in this test. A identical diet was given to adult and
larval Sparus macrocephalus for 40 d. The main result showed that (1)The variation of percent body weight
increase ( BWI % ), specific growth rate (SGR) and food conversion efficiency ( FCE) of different individuals
were generally similar. FCE were decreased with the increase of feeding rate, percent body weight increased at
first and decreased, the changes in larval Sparus macrocephalus were much greater than those of adults. (2)
Moisture and fat content were significantly affected by feeding rate. The former decreased with the increase of
feeding rate, while the latter increased. (3)The optimal feeding rate decreased with the increase of body weight,
it was 3.0% of the body weight for larval and 2.5% of the body weight for adult Sparus macrocephalus.

Key words; Sparus macrocephalus; feeding rate; growth; feed conversion efficiency

7 B #A :2006-04-20

E&TIE : VLA PR FTHF & & B0 H (2005F13035)

EERIAT % F(1969-), 5B ML SN, B TR, TENIHKEFRAGELEYFFENHTS, E-mal:loubacs577 @
sohu. com , Tel ;0580 — 3055554



34 ¥ OE, % ARSI R KRR E R B 231

BHRE KR BB KD B IFELEMRESA R, —REREEENERER
FREWMA A, RiE WRERE TEmE" . BERENYAEK, DR WBUEH R
AEER, B BERSE, 2 REGRE S A KSEA5, BRI, W& BUEEHR 28, 38 iS4, 5F
XPFREEE ARIT . Hil, MEEENRERREFRERN, Bl ERIMEXEECN R ER UL
WY T, R RS . S E AR NRERET TAXT R, Bk LB A
(Sparus macrocephalus ) & HAL R RETIFTRIE . AL 5 78S B 72 A R4 2067 78 8 ol 8 R 8 s Y
AR R A AL R R B A 3R A4 R T A RE TR RIS SR B AR R A BT IR R, S BRI SR A A 7 AT
TRLAY & B EOR R AR 2R

1 ME575%

1.1 SEEEMRARIFESIIML

SC3 T 2005 4F 8 A £ 9 ATEMLA B HAT=HR TG NG #1T. LHXANRFEREZY
ANTERHFEW AT, B ERW A (REHE R 148. 13 ~ 163.39 g) FMAF (KEMRB N
24.21 ~29.65 g) % 400 B, FEFETZEA/PNEUKEF , BRER 2 K, FZHERES, FFEEMAEKE
WG, A RENEBEL B 315 BABIEEMA 21 MEFUR 0.8 m® AT BB M /KA , SR FI#R K% 42
FR, BKEN 173 ~172 FELBZHF T IIME 14 d FHHLK, SREEPFEHLSITEMPEE B
BARUMEK,EhE R 26.0 ~27.5, 8K 27.8 ~26.5 C, IR JEH#I4 120:12D,

FRRITERBROBERAFA L &2 G ER, W E 8ok HEE 45. 0%, BN
8.0% ,FHLFH4E:S5. 0% , M JK43:18.0% , /K 53:12.0% ,55:1. 5% , B 1. 0% , &5h:2. 0% , Hi & B .
2.4% .
1.2 ZEiit

Sk C1,C2,C3.C4.C5.C6.C7 557 NMRIERLHA, HRIERSFALHAKER 1.0% .
1.5% .2.0% .2.5% 3.0% .3.5% 4.0% , B4 15 BA,F—4H3 A EE, BREHBIERHEFESHE,
SCIORTRIY 40 d,SEIGHAN A 10 d U E | RSHEAMEE, N AZERRE, RSO EAS
REr 2 IREIR B 8:00 F11 16 :00 52 M S R E R 50% , FIXFLWR 20 min,

R R A P R SE IR R AR AT
1.3 fEtilE 58EsS o0

SCI 45 BT 43 I E & 4 A B AR E NS A HIBEVLER 3 B, FIYERREFR BT 578 HBET
BEMAKERTETO CTRTREE ,BKSFE; RAREAENEFSN SRS E, A K
FERFLL6.25 BHER S E; RARKMIERINEREI & & BEREDRE P HEE(550 C) e K
B RTE LR FE A G B R AR E AR K F(SGR) MR AL Z (FCE) B AU T AR E

X ER(% ) =100 x (W, -W,)/ W,

SGR(%/d) =100 x (LnW, —LnW,)/ ¢

FCE(% ) =100 x (W, —-W,)/ TF

He W, W, 3R LR F R X R R AN EARE(g) ,TF HERER (g) 0 I E
(d)o '

BB $dE A SPSS Seit B #H TS it 43 e Fl— /KA LR g tE (P H8E) 1B — AR E, 25
AR VBB S 7 22 5047 (ANOVA) ,#2: R 5 2% FF4E Duncan REH KGR ARIMNE R . BHHMNA
AR TETIE SEIR S o 5 B AE R,
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2.1 PEERNT R A A A K AR R R B e

mE 1.2 PR, 45340 d A5 ,2. 0% HWEERE KT 1.0% 1. 5% b ¥84H (P <0.05) ,2. 0%
M2.5%.3.0% .3.5% 4. 0% b BAMETLEEER(P>0.05) ; FEHMEER 2. 0% HEE KT
1.0% 4hBHLA(P <0.05) , BE/NT 3. 5% AL FBLH (P <0.05) ,2. 0% F 1. 5% 2. 5% 3. 0% 4. 0% L-3H2H
THH TR EZR(P>0.05),

=1 EfpisafafidEd (O +imER)
Tab.1 The change of body weight in adult and larval Sparus macrocephalus ( mean +SE)

e BHRa AR

BERAEE(g) HWRGEE(y) MHIWEEE(%) EHREE(g) ZREE(g) MHIWEE(R)
1.0% 148.13 £6.09  177.76 +6.79" 20.2 £3.3" 24.47 +1.61 40.20 £2.78°  64.26 £3.69°
1.5% 145.64 £4.78  191.97 +5.57* 32.1+6.8" 25.81 +2.01 39.16 £2.29°  54.06 +3.99°
2.0% 163.39 £7.87  219.08 +11.32¢ 34.1+6.8" 25.98 £1.52 432.05+1.45*  64.55 £6.09*
2.5% 154.17 £5.33  213.04 =8.22"  38.0+3.8™ 24.28 +1,05 38.31 £2.63°  56.69 +4.59°
3.0% 154.62 £4.20  207.18 +6.60™ 33.9%3.7° 27.25 +2.09 51.78 +3.50° 91.24 +4.00"
3.5% 153.67 £6.12  214.3 +4.94% 40.6 £10.7° 29.65 £2.95 54.80 +4.28° 87.94 x4.80°
4.0% 149.1£2.94  206.13 +5.40™  38.1+4.3™ 24.21 +0.57 39.61 £1.50°  63.20+3.21*

A ETE LARRNEFERREREF(P<0.05)

R2 ERpaMEHNSEERZNAMIAE(EFHE £ RER)
Tab.2 The specific growth rate( SGR) and feed conversion efficiency ( FCE) in

adult and larval Sparus macrocephalus ( mean + SE)

e BHa BERa
FEEKE(%/D) EREEALEE (%) FEEEE(%/d) EREELE (%)
1.0% 0.46 +0.14° 64.27 +18. 76" 1.37 +0.06° 116.52 +10.02¢
1.5% 0.69 +0.08% 66.47 £7.87° 1.19 £0.07° 69.90 +3.12¢
2.0% 0.73 +0.19%® 52.19 +13. 02 1.36 +0. 10° 67.23 £3.37%
2.5% 0.80 +0.12% 46.28 +6.91°> 1.24 £0.08° 52.55 +6.27%
3.0% 0.73 +0.10% 34.76 £5.19° 1.80 £0.06° 66.66 +4.33b
3.5% 0.85 +0.08" 33.55 +£2.57° 1.74 £0.07° 54.44 +3,55%°
4.0% 0.81 +0.07% 28.67 +2.73° 1.36 £0.06° 40.10 £2.61°

R3S ET A LARRNEFERRERBE(P<0.05)

3.5% HMEAEAKESEZEART 1.0% B4 (P <0.05),1.0% 1. 5% .2.0% 2. 5% 3. 0% 4. 0%
SEBR Z E 1. 5% 2. 0% 2. 5% 3.0% 3. 5% 4. 0% 4bIRAZ F LR EER(P>0.05),

1.0%a 1. 5% AR AR FIAERZERTF 3.0% .3. 5% 4. 0% b A (P <0.05),1. 0% 1. 5% .
2.0% 2. 5% Kb FB4A 2 [ F0 2. 0% 2. 5% 3.0% 3.5% 4. 0% Ab B 7 R T E EE 5 (P >0.05),
2.2 BN B A M A KRR R

1.2 fis, & 40 d B 50,3.0% 3 3. S HIWAE R ZE KT 1.0% .1.5% .2.0% 2. 5% .
4.0% RE3R4 (P <0.05) ,3. 0% F1 3. 5% Kb HAH AJF1 1. 0% 1. 5% 2. 0% 2. 5% 4. 0% Ab3R4 Al T B 2%
ER(P>0.05) ; FEAHX M ERF ,3.0% 5 3. 5 HEEKTF 1.0% 1. 5% 2. 0% 2. 5% 4. 0% 4bB4H
(P<0.05),3.0% f13. 5% Zb ¥BLA A F1 1. 0% .1. 5% .2. 0% 2. 5% 4. 0% At AR LB E £ R
(P>0.05),

3.0% 3.5% 4. 0% AR EAKRBEKRF 1.0%.1. 5% .2. 0% .2. 5% {bFH (P <0.05),
3.0% 3.5% 4. 0% AL FRBLA 2 [B]F1 1. 0% 1. 5% 2. 0% 2. 5% {h 4R Z A B R EEF (P >0.05),

1L.0%ARAB R AEEZE KT 1.5% .2. 0% .2. 5% 3. 0% 3. 5% .4. 0% b B4 (P < 0. 05),
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1.5% 2.0% 3.0% BEKTF 4. 0%k FELH (P <0.05) ,1.5% 2. 0% 3.0% 3. 5% Jb 34 2 [A] F12. 5%
3.5% 4. 0% b HAZ R TR EERF(P>0.05),
2.3 FRARERXT R A A A B R

R ATEL AR AT MR R INR 3 fin. Ka:1. 0% HBEKTF 1.5% .2.0% 2. 5%,
3.0% 3.5% 4. 0% &b 3R2H (P <0.05) ,1. 5% 2. 0% 2. 5% .3. 0% .3. 5% 4. 0% AbH4H 2 [8) o & 2 2=
B(P>0.05);BEK:3.0%5%3.5% BZEKTF 2. 0% LA (P <0.05),1.0% 1. 5% 2. 0% 2. 5% .
4, 0% RbFLH 2 [AIH 1.0% 1. 5% 2.5% 3.0% 3.5% 4. 0% W IBHZ AL B EEZ R (P >0.05) ; K45
3.5% B Z KT 1.0% 1. 5% 4b A (P <0.05),1.5% 2. 0% 2. 5% 3. 0% 4. 0% LLFR4H 2 [A] F12. 0%
2.5% 3.0% 3.5% 4. 0% A IRE Z A LB EZF (P >0.05) ; EH :3. 0% 3. 5% 4. 0% AL FR4H B & K
F1.0% 1.5% 2.0% 2. 5% KbELH (P <0.05) ,3.0% 3.5% 4. 0% Ab LA Z [A]F1 1. 0% 1. 5% 2.0%
ZETREZR(P>0.05),

R3 FRBEENBRENENEENARBIFIE( FHE £ IREIR)

Tab.3 Effects of feeding rate on body biochemical composition in adult Sparus macrocephalus { mean + SE)

AL EBF(%) K4 (%) KB (%) HEW (%)

1.0% 19.8 +0.1% 78.70 +0.10° 1.39 £0.02° 1.27 £0.02°
1.5% 19.60 +0.10% 76.60 +0.30bc 1.41 £0.02% 1.29 £0.01°
2.0% 19.30 +0.40° 76.80 =0. 50° 1.45 £0.04%¢ 1.32 +0.03%
2.5% 19.70 +0.20% 76.50 +0.10% 1.44 £0.10% 1.36 £0.02°
3.0% 20.20 +0.10® 76.10 £0. 20" 1.48 £0.01% 1.45 +0.03°
3.5% 20.05 =0.15° 76.00 0. 20" 1.54 £0.02° 1.47 +0.01¢
4.0% 19.90 +0.10% 75.80 +0.30° 1.51 20.03% 1.49 0.01°¢

E:A-FETHEEARRANIEFGRAEFBE(P<0.05)

2.4 BAEIRN BG4 CE R

R ML R A RA R IR 4 Fin, K:1.0%.1.5% b BABE KT 3.0% .
3.5% 4. 0% AL B4 (P <0.05) ,1. 0% 1. 5% 2. 0% .2. 5% Kb HE4H Z [A]F0 2. 0% 2. 5% 3. 0% .3. 5% .
4. 0% M BBHZATLREEZR(P>0.05) ; EAR : SABAZRIHAFEREER (P >0.05); K57
BAFRAZ A AFEEREEEZR(P >0.05) ; JBH1:3. 5% 4. 0% b HA B E KT 1.0% 1. 5% AL HELH
(P<0.05),1.0% .1.5% .2. 0% 2. 5% .3. 0% AL PR 4H 2 (6] 1 2. 0% 2. 5% 3. 0% .3. 5% 4. 0% 4b FHLH
ZRTEEER(P>0.05),

F4 FRBEERNBRREHREELARORNE( FHE FEIR)

Tab.4 Effects of feeding rate on body biochemical composition in larval Sparus macrocephalus ( mean + SE)

SLELiE:] BEEF( %) K53 (%) KB (%) FEWi (% )

1.0% 22.10 £0.10° 76.55 +0.25° 1.55 £0.01% 1.74 +0.02°
1.5% 22.05 +0.15° 76.55 +0.05a 1.53+0.01° 1.74 +0.01°
2.0% 22.05 +0.05° 76.30 0. 10 1.52+0.01% 1.77 £0.02°%
2.5% 22.85 +0.05° 76.25 +0.05% 1.50 £0.01° 1.78 £0.01%
3.0% 22.15 +0.05* 76.00 +0. 10" 1.54 £0.02% 1.78 +0.02%
3.5% 21.75 +£0.05" 76.10 +0. 10® 1.51 £0.01°% 1.79 +0.01°
4.0% 21.85 +0.05° 76.05 +0.05" 1.51 £0.03% 1.80 +0.01°

E:R—FBEYE LATRNEESRAERBE(P <0.05)
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3.1 RN B K LAAR LR 0

LIt RRE AR E R B L K R LR A B ER W, 1. 0% 57 1. 5% 4R H 1R K
HUAERR, BENBRERET , BEME S ERNESRNARKTRESH, A KELUKTHES
AL, BRI RE R B AR T LI A R RS WA (B R BT , iR A B SR AT
AREEMENAR, DRSEFESERRSERE LHEZ  7EXFMER T &5 ERA R H R
TRIMERBEFRHAR,

FEERABR AN, BRI RZT T M, AR I EREAE )G TR, 4. 0% 238 4H KA XT3
ERE3.0%4HA 3. 5% N HABETHR, XAESREFE T WHALER -8, XA ERGLT
Hung %'* 1 Cui %1 % (143 . Fiogbe %' XA iy L1045 5, R B BT M A2

FER RGN R A ZR R T PR A Rl BERAR R R R AR K, R e 5 L KIBA X,
ARLIHAEKIRTEE KN 27.8 ~26.5 C 4 FREFAKEREEIN LR, ABREN, YKEMETEK
BERER, AXNEESEBERTSLEE M, AR XEEE, B BEANEEFHATARERNY
FRERS> B LI HA /D , T T4 R B BE B3R A H0E N T, AT S BRI RS R AR,

LM RERY , BARMEEB BRI, AR BENENEER FELKE EEX A
BHE LR WL BB AR ERAIEEAZE R, S ER AT BEA L, /NBIET KT X
B, INREAKBRERAN 3. 5% MHBA , /NBEFEERKER 1.74% , KB N 0.85% , Hi K
22 2 1% ; B AR IRREE L 116. 52% &) 40. 10% , BEFAL M 66.47% F&F 28.67% . AR+
SR AR AR A S R T A KR AR LR A SR s B E Y A —3
3.2 HERXNBEHNAEERSSENEN

EREEREY, BERAMAMN KT S ERMRIERNE SN M, 7 1.0% 3 1. 5% A B R &
G EEARMKSSE L, BREBRARGANPIAA B, SOHARAR TR ET; BHREB A
FIEOBETT & BEA PRI B R T B I hE, 3. 5% 4. 0% Ab AR BB, X5 Hung Z® 5058
H1,0.5% ~1.5% MIERET , BRAKKSEEHER T2.0% U L RERA, MEARSEMNESR
BETMHHRER .

3.3 XTERANEERER

BEEEER/N, RABEMEE KRR, RERESTHRERANA, 250 ~500 s (& H
5,72 BCTHEERIEERN1.5% ~2.0% ,1 500 ~ 1000 g = HE, 7 22. 4C THREREEH
1.3% e 25, TEAREZHRANGT, BHRRAT 3.5% A BAKMHEMEERRK,2.5% HEXT
1.0% ,2.5% 5 1.5% .2.0% 3.0% 3.5% 4.0% G- ¥4 7 M BB EEF;1.0% B 1. 5% Bkl b %
BERKF3.5% 4.0% 434, T 1.0% .1.5% 2.0% .2.5% M HEZ AT EEER, HILHER, B
RAREERERN2.5% ; BEFAF R 3.0% 3, 3. 5% A HRLH (A X138 B R A5, 1. 0% B RDRIE (LR
BERTHESH , BHAMIGEREE/NF 3.0%5 3. 5% 434 ,3. 0% KB F4ZE L 1. 0% (KH
t4.0% %, B51.5%.2.0% .2.5% 3. 5% L BB EEF. HULHER, BEE6aMHNEERERN
3.0% , ALBERKABRHEMUEERERATREARA BRE2, BERANEEREXMEAKE
3 I T RAR o
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