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AEFHEFEARNESEREERHR
%x¥.2 ¥.2 %, F.IH®h¥F

(P EB ¥ BEFRF, LK FE 266071

RE.AALREMME AR, 2B FHAKE 345 g15.5 g 49 XX 8% (Scophthalmus
mazimus L)$ 8 225 B, ¥ ¥ 5 A 5 A(A~E), FH 3 L. SABAEERALH
45% ,48% ,50%,52% 0 54 % 84 5 AW AR K F AR EFGR KIS X ARG EEK
BEhKEARFHYR, ARME8d, 2RAWN . FAZGRAAFHLAMF X LRSS
B kB R A AR FET REYRPO 05), WA F . AEHKE HLLKE
ﬁﬁﬁ%é%%wﬁ%ﬁ%m,ﬂﬁﬁ&ﬁ*}é*%%mﬁﬁm;#if’élﬂ%'#’F% pH .,
st RS g AR AR A B E B R (P<0.05), 4L % 4 R & (COD) & £ (NH,-N) 2 A £ (NO.-ND
HE % (PO, — PR EREAHEGAFHREAMR, A ¥, CARENKEILABA
BERD 21.6%H 14.6%(P<0.05), % D,E 44% 1. 6% 4 5.1%;C AHH R 0L AB
H4% 0. 22 A 0. 16(P<C0. 05), @42t D,E 4% 0.02 # 0. 03;C 48 NH, — N3t A, Baa#t %
13.0% %= 4.0%, % 1 D,E MK 4 23, 1% # 48. 1% (P<<0.05), A RBMS & & KM
##iﬂéﬂ%ﬁﬁxﬁiﬂﬂ&i%ﬁ:ﬁ&%ﬁﬁ*&éﬁéﬁié%frﬁ%iﬁ 50%.,

34037 : KB 8F (Scophthalmus mazimus LS ; BARAKT: £KEME; KETRT; &

AEXTER
ch @ 4y %8 ;5963

A BBEFEWRR R ME B RN KR
EMSHE HKEHYEMES, RERKTHY
AEPEREESHFEREX — HIE ML RE%E
#. BMEASX T ENRR EEALCHUTEH
B, MK s ERmsn,

WAFEHAXERYEREFREERKFE
ERHIERE. REFNEARMERERR, L
X EWRBEARERDY, ENESEBER¥ENA
BEHASHEORNERATENHERSHAKAES
FEEARX, E4ZXRANELKENKEHL
mAEREERAKESHTHREW, UL RERIKE
FYBAEARNESERBER W AEHETR
REFREALANOEHEEE LS TER
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3% 8% (Scophthalmus maximus L. YR—FHAE
PRMEEKLE AR, ERMERS. EWER,
P, EKEER, B 1992 F3EARBUN,TH
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RWE.
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1.1 XBR&RLH

REFAAEFHeBaRERBK=REAAE,
TR E N 34.5 g+5.5 g, 2HFLHE . HH
Bi4L 20 d &, Pk A/ 5] Ak R f R O 4 1 225
B, RARILR AR, 455 MRREAA~E, 84
3ER.EEH LR, NEAMGaNREHERER
HEFEFERR.ARERARBEP<0.05),8
FEFHRRR.

1.2 #&BHAH
RBENEFELRARE, BR 1. BB ER
FERRAREAR . ZAR. AN ER . EETYR.
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Tab. 1 Ingredients and analysis of nutrients of experimental

extruded diets for juvenile turbot

41 51 A B C D E

BERARC)

BiEak 74 77 80 83 86

W H 7 7 7 7 7

INEETE W 16 13 10 7 4

HaH L5 1.5 1.5 1.5 1.5
#HARH(Cr03) 0.5 0.5 0.5 0.5 0.5
S RTRA 0.5 0.5 05 0.5 0.5
WERTEWMBER 0.5 0.5 0.5 0.5 0.5
BERBSTEN)

TR 89.4 90.7 90.3 91.2 91.6
HEAOR 45,26 47.88 50.22 52.11 54,30
bk 16,4 16.6 16.3 15.9 15.4
HA% 0.7 0.8 0.9 1.0 1.1
k45 9.1 9.4 9.8 10.1 10.3
ERBHY 17.94 16,02 13,08 12.09 10.50
BB 1.87 1.92 1,98 2.05 2.09

#ARH(Cr.05) 0.51 0.52 0.51 0.52 0.52
HERESPERBEYHITEME, AR ILRME,
1.3 #£#FX
RETF 2004 F4 027 AEFERUBK=FHK
AT AR 8 d. AAEEEMIITELKFE
7, BHEE4 60 cm, & 55 cm, FEH KR 35 cm, B
H#—NEE. ERKERREERSSRARFEK,
EHHHE2 L/min, XBEAAERNKA6h}E: 8h
B, RBRPHEKFEEER BEN 14~15C, #
B 26~27, pHH 7.5~8.2, IR E N 8~10 mg/
L. BXBEBK,MEN 7200 M 17 : 00, HFRH
HMBENEEFRN 2% ~4%, BREE I EIFLE 30
min~1 h, EFRFEN W RZat B, 65°CH TR
BNR.TEHASRNEKFRRR, BREAKER
EEaEA, Ret AR g, KB FRME R X
A SHEERE.
1.4 #RRXEL55H
REARESHANERITERAE R T LR
EFCLTFYRAIGCHTEER MEAAKEN
RERE BT ARKMEE HKS A 550TH
Pauk LA R BB A S L.
KHERXETFT5S A MBRAG6A 11 BAHKRHELT.

' M@ARHCLE

RBELXBERERE, RERFHE, ERHIEHRT
WHRBAK XABFKNESEE. EHEHEER
MHGERE, EMAB 6~8 5, SN ESHREY
A1KHE 100 mL, B A — 18 CHHAREF 24 h AT ALK
W, KESETHFNERAEREES . pHH
pH it%;COD HBE M 8Lk NH,-N BB
SN E S NO,-N H 27 k4 Y6 % I 8% PO,-P
A k.
1.5 MEHHE

AKEERITEARY. BEE=HRE RN
AR/ R AEEGERESHME=RKER -
VAR, AR KE=10U X KEE—WEE)/7
FREFEAEAKE=1004 X (n KFEE—In ¥ E
B)/REXEGANRK=—ERE/ (XFERE—WER
B BARNER=CGKREE—VEER)/(BAEXE
HESER.

KAEBSEFIEHE pHOAL ¥ #EEE (COD) . &
B (NH;-N) . I 5% 8 (NO,-N) . BB &k (PO,-P) .
1.6 it o

R #45 F SPSSIL. 5 it i #H TN K
HEITH F E40H,. ZE B EXH LSD,Duncan K &%
#HAT.

2 HREH

A KM SEHA AEAL
HAEMEREBERUEERIFTFE2. AR 2 U
EE1AA,AREARKENSAaNERERRA
BABEFETSERW,BEENEAKTEHN, 5
BRERKEEMANHARER.

BASHEREN . N 5%F 0N BEARAMA,
AARRGHNE FEMKE SEERKBHEMEBHR,
ERERTHERELR, CA5 ABAZHERBE(P
<0.05),.CHRBMKEEERT A B4, >3
B2L6%HM 14, 6%, EEKELIFL A BARE
0.15%/d ®1 0. 10%/d(P<C0.05), M E ¥ A.B
TR 0.22 F1 0. 16(P<C0.05), MYHHELRK
FRFSONM, akFRGHEE RBMKE HE
AREHMALER, ANERR/NEE,.CHA5 D,
EAZHERABE(P>0.05),CHRBRYE RS
A D, E4E L.6%H4.9% . FELEKEEKTF D,E
#0.01%/d# 0. 03%/d, AN EHRMNILD,EARK
0.02#0.03. ANEARKFENSHAEDRRER
FEEBERRP>0.05), B 50 % EE H B A RS
BoK{E 1.52,

2.1
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Tab.2 The growth performance of juvenile turbot
A (n=3) A B C D E
BEHREKF) 45 48 50 52 54
B ¥ 45 45 45 45 45
EEEOD 100 100 100 100 100
MER () 34,5+6, 7 34,646, 4 34,346, 3¢ 34.546. 5¢ 34,446, 4°
FER (2) 88.8138. 4 92.5+8.6 ¢ 100. 6+ 13. 3* 102, 1+13. 8° 104.0+12,7°
REpHEE (g) 54.241.9° 57.942.72 66.3£7.1b 67. 67, 4b 69. 616, 4b
AR KR 160. 5426, 7+ 170. 326, 42 195.1+15, 70 198, 24+17. 00 205, 1421, 0°
BEEKRW/D 1.0840.12¢ 1.1340. 112 1.2340.06b 1.2440.07° 1.2740.08b
B ER 1.5340. 20e 1.4740, 17 1.3140, 08t 1.2940.07° 1.2840. 07"
BHRERE 1,440, 18¢ 1.4240, 172 1,520, 09 1.4940. 08 1.4440,07¢

T EPRBEYEHEEFEEEZ . YEEY. ATPEAGHRAFEERERARE(P>0.05) . fRFEXERERE
E(P<0.05) X HEEMA.

FRSKR /%
g3238838

ury

—_
a
o

uﬁi“
45‘48.50 62

B|OERKE /%

54

B EHNEOEKFXKENRL SRS YK EGE

Fig. 1

gain ratio of juvenile turbot

£3 AESETRUER

Tab.3 The aquatic ecofactors measured

Effects of different protein level diets on weight

2.2 RESAFEHHR
FREMEAkESETFERRSGRERE 3. KE3
H.AREBKENER pHHEREEEE W,
MM ELEGRI-ETRBEEY, BEBESHKF
§#im,COD,NH,-N,NO,-N,PO,-P ) 23 il +F
B, CAZBIRYEBMKT EH, MWK COD 451
Ly E M 17. 7% 16.5%,NO,-N K F E 41 28. 0%
F17.9%,PO,-PETF E4H 12. 2% 25.9%.,
PR A NH;-N K F (B )8R 45% 5
S0 BHERAEMAHB.CHE A, BAZAE
BARBEP>0.05), HIKT Itk A HRF 13.0%
M8 3%, Lt BHERE 4. 0% M 5.4%., MEAEAHE
AAFELRF 5040, NH,-NKEEERR, CAS
D,EHZEEREE(P<0.05),HKSIH D HME
i 18.8% 1 17. 0% ; L. E (AR 32. 5% 1 30. 4%

AP (n=3) A B C D E
EBRATFCOD 45 48 50 52 54

5H 14 BRI

pH 7.90+0. 10° 7,930, 05 7.8740. 15¢ 7.9040. 10° 7.9040.20 ¢
COD (mg/L) 0.728+0, 076° 0.77740. 076" 0. 78320, 077" 0.84240. 081¢ 0.951+0. 059¢
NH,;-N(mg/L) 0.0460. 0032 0.05040. 003" 0. 05240, 003* 0. 06440, 007" 0. 0770. 008¢
NO;-N(mg/L) 0.01340. 001* 0.01640, 001b 0.01840. 001b¢ 0.02020. 002¢ 0.025+0. 0014
PO, -P(mg/L) 0.07140. 021¢ 0.07740. 023% 0.07940.019% 0.085:0.021° 0. 08010, 0229
6 H 11 BEZE

pH 8.03+0, 15° 8.1040. 108 8.0310. 15° 8.060.15¢ 8.030. 15
COD (mg/L) 0. 62340. 0852 0.700£0. 116° 0.70240, 110b 0.76140.127¢ 0,84140. 139¢
NH;-N (mg/L) 0.036+0.011¢ 0.037+0.010¢ 0.039+0, 010° 0. 04740, 010° 0. 0560, 005¢
NO-N (mg/L) 0.016+0, 0012 0.019-40. 001b 0.023+0, 001¢ 0.025=+0. 002¢ 0.02840.001°
PO;-P (mg/L) 0. 0550. 0032 0.057+0. 005 0.06020. 007° 0.07240. 013t 0.08140, 009°
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Fig. 2 Effects of different protein level diets on NH;3-N

of culturing environment

2.3 MEHRKESREALE

BB E B NH,-N Hedl RS SR, LIS
TR NH-NBhaE5HaERELRZ Ay
XARBE D, MANEARKTHM, BRHEK
5 NH,-N He i #5 90  H k g9 4, {225 1L 08 B

ARBEHFHX., A5XB soNBHRANA&ER -

BIMKRBEHE, M NH, NHLENABE, 1
F,50% 5 455 8% AN ERAZ AR BW K EE
BB EP<0.05), T NH;-NHEARERARE
(P>0.05), ¥HEBERRKFEXT 5008, ki
BHKEREGAHE, M NH-N HH¥ e g, K
$,50%5 52% 4N BERAMNAZ M REH KX
RAREP>0.05),M NHy-NH i RELREE
(P<C0.05),

0.06

207 o mEEKE —— KDES
200 0.055
£ 190 005 5
% 2
¥ 180 0.045 =
8 2
B 170 0.04 L
% 160 0.035 =
150 45 48 50 52 54 0.03
BERKYE /%
B3 FRE O R KRN K6 4 B R
ik §:05-4.]
Fig. 3  Effects of different protein level diets on weight
gain ratio and NH;3-N excretion of juvenile turbot
3 itk
3.1 HMHEGRAKFHRESRSS&AE KN
AR AAC]

REHGEXNBEORNFTERRBRN,BL

ARKFAREZRPBREE AR KL L. Munilla
moran ZEI BTN K K 2E R 4h 0B B R N 1Lk
NEBBEINAKX. BREBRBENEAFRAKE, Aires
ENBREEFR 60 g EEMASHL BN, YAk
BEHEIEN 56. 2% 0 R BIBAEAE KR, M Regost
ZUMKEKRB S e EANKERNE, SENE
BEEN 4.5 RBREEKHE. DAY %00
FAXERGEZEARBEN TR AR FE AT 10
SEAMREFL AN, BRARRANYLAFE,
HEHSBROMERET SO%ESL. BEELEMEH
B2l g EANKERGBRE, FEHSTERT 9%
B, EKES, BT 22%5, FHRBRENEK,

FARB IS AR, BABAKEN 45% 5
5456, BEE B B BRK 5 i, k38 88 4 1 i R
BB RENKENSESERBEHHZELA, A
BEBREZAEN 4% KRR B FE RN K
RHABETEKR.ARERLEBEDP. X—FRY
Regost, DAY &M BF 5T & B #E, 1 5 Bromley!'? 1
Caceres-Martinez £ IR —H, BB ER
REHREFSONEKEF  FHTREBSAHE
BR SR AN EERKEREM, KERHAN
FEE KRR M, T8RN K,

3.2 MHAERAQRARPRFARE T KRES
3RE RO R A0

VM K E B R H £ W I 45, pH, COD,
NH;-N,NO,;-N,PO,-P EHEBEEMEHF, XK
FERETRABEABRERANG G B RSIEY,
BABREANE BERURRBNE YT EREH
A CE MR B MBEHEN ) (BEBR L) , T £ 25 i
VR, SRERNEANTHEMRSEEETN
KRN, RHEEVHRN, RBANPAE 10%~
200 H B AK R AR BE B I B, ZE BB B 31
AR 20U ~25 BT K, 75% ~80% B &
LSS E R M TE R HEA KSR, A BRI A M
BEP L, AE 250~ 40N MBE R T A K, 604 ~75% &
BELISEE AR MM IE RHEA KR,

ARE S, AFEAKE KRR KRS0
FoFEERER R ERRS /A, pH 4b, R F
EPHKESHTFHRERMZER. XHARE
HEEREE I X K S R vk i, XTSI
AW MK .

XTFHNEHT RS E A H W 8 HR,
Savitz'"®, Kaushik!'*? , Ballestrazzil® & A R 81 88
EWEARARSEATEHMNMHEBE R, Cai 00
MU HEFEAREAYENENEERMH SN
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7T BRI, AT 04 S SR A HE MEE 35 % R 0% T A8
MEZEREREER. & %M SKHAEAR
4 2 B 40 5B 35488 1 7 64 £ R A R R 7E 35% A
SO%HAEAFBE 2 FM I8, 0% Fl 45%
FABEANAZ A AR,

ARBERE DS Cai SHTHREEMM. X
HOT 4 B A HEE 45% B 50% E A H KA Z A
BAHABER, M 0% B 54% % [ M 42 a4
BERmM, MR, KEFHAMKFEAE 5%
SO%EAENAZ EMMBE, TE SO%E 4% 8
BTS2 R O B, 2 SO o A iR
MAEERERE, 0% NEERS BEASHHAEAY
M—AEEAT, WBLEETT LT R R e
FREBARETEE, REWNE &R OHM, H MR
EEMMBT RN, MESHEAERMHD TN
i,

3.3 XESSHEFARNALEETRELE

BEARRBEALXEKBRXENERY R, ¢
REAKNEATEBRRERARS. AR KA MBI
AEFEEERNAMEARAE. ANTEASER
B, X4 KEE AEEKER TERSEIH
XEEmEAARKEAHE R SERAREER
HE) , KR ET L mMA, T B REEER SR, R
%?ﬁ[z%n]o

MKREFGMBNERUERE, AREATE
MASY T 50kt , KENAMHERKERER
BE, WM S0%8mM3] 54%at, £ KEREEMAES,
FMEASEE SO, RKEFSANTREKE
J195. 1%, I KB RKAERMBKEGINEHLK
95. 1%, KB THREMNEKKFR. AN RKEEE G
FEARKEMEMTmAE/D,SOXNFEARBANERR
BE 2%, 4% BEHAMABERE. MABRKT
45% .48 % B EERA .

WNKESHAFRHAERE ARNERSTEMN
45% e 54 % at, KAESHEFR pH 4, YA
X, CHAZEFEHERTEH., CARKBINER
FRW EHMEML 48. 1% 43.6%,M5 A.BA*
RAHES.

GAEEREANEAKEN AEMSGaEKMER
MAKESHAFHER, AVKEFSaBLARNE
BRMESERBERRD SOX.
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Eco-nutrition requirement of protein for juvenile turbot
(Scophthalmus maximus L. )
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Abstract ¢ In order to evaluate the effects of different protein level diets on growth performance of juvenile
turbot (Scophthalmus maximus L.) and aquatic ecofactors, one-way experiment was designed. Five experi-
mental puffed diets in different protein level (45%,48%,50%,52% ,54 %) were fed to triplicatea groups (A~
E) of the juvenile turbot for 88 days (n=225;average body weight 34. 5 g+5.5 g ). The results show that the
weight gain, weight gain ratio, specific growth rate and feed conversion ratio of the turbot were also affected
significantly by different protein level diets (P<C0, 05), and increased with increasing protein level diets, Re-
versely, feed conversion ratio decreased with increasing protein level diets. Aquatic ecofactors except pH were
alro affected significantly by different protein level diets (P<C0. 05). COD, NH;-N, NO,-N, PO,-P increased
with increasing protein level diets. The weight gain ratio of group C significantly increased by 21. 6% and
14. 6% comparing to group A and B (P<(0, 05) ;decreased by 1. 6% and 5.1% comparing to group D and E;
feed conversion ratic of group C decreased by 0. 22 and 0. 16 comparing to group A and B (P<C0. 05); in-
creased by 0.02 and 0. 03 comparing to group D and E; NH;-N of group C increased by 13. 0% and 4, 0%
comparing to group A and B; decreased by 23. 1% and 48. 1% comparing with group D, E (P<C0. 05). The
study showed that in terms of the fish growth and ecofactors the eco-nutrition requirement of puffed dietary
protein for juvenile turbot is 50%.
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