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1.1 SCH#

4T 2004 4F 9 H Z 2005 429 AEFER
FBERW B A YIS & R BT, Kbk
NGHRBEANT AT ETA . FORA

M aEss4h £,

FEAMNEF A AR 684 fL AR
B TRRE A8, 36 1Ly 77 I 78 (X 2 MoK P= AR B FR A
"), TR O AR o-TEk B TR
WAk IREREE IR AN IR R AL WA BR 4N (4R AR R
ABRERD, fERESARK RELER
CHAER B, AR B, 44 R B, 44X By,
JHER I BR  ILEE s DR 8E 65 )i I8 1 6L R 28R 1
SRARESFE B S, BNELEBAERA
"), TRy O iR s B BN A
L IRBEAR DK B VEST YR FREBGER
VARG 2 R HA BRI SR, B
B ARER S EBEWNER 1 i,

1.2 XA *

FHEHI K 3 FHEANIEIHHETT,
NS EH PSR EAN AR REEN
KB (FH2 mx1 mx1 m, BBk 1.6 m*) hif
AKRYIFFE 2 [, LLIE N L E I,

®1 AHAMHEFEARTIERESE

Tab.1 Chemical composition and energy content of two diets

(EERT IS KER(%) EARSR(%) IRp & &(%) Ka&B(%) HESE(%)
feed type moisture content protein content lipid content ash content energy content
B AL SR
o ol eel f':' lated feed 8.48 44.63 10. 42 12.24 16.71
S48 1 SR &R
no. 1 expanded formulated 6.74 45.23 9.12 11.39 17. 66

feed for pampano

BEE MK TR Bk /NS VIR BIEF )
BE BB A LR FHER BB KE (FR
60 cm x45 cm x40 cm, Bk 90 L) 4k 4z 5%
7 do BN KA # R A Russell 2504 358 9 75
LifTRIC. EH ALY A ERE R 100% Fiitig
K, EARAMNEESYBEEL~5dEH
100% Fr K o

Y, EEaga HRIE 2 R(ETF
08:00f145H4 17:00) , F AR AL A HFEME 1 K
(FR09:00), B8 46 HHE 2 R( EF
08:00 F{%8E 17:00) , MR AMWE, YFdRE

RS, RIFEFER >6 mg/L, FRIEM AR
o, EEAY A FKBMEE 25N 27.5 ~
30.1 CTHI31.2 ~34. 0. B AALAER T H A
25.7 ~29.1 THI 29. 4 ~33. 2 GUIHAEMS L By 4>
B 27.8 ~29.4 CTHI30.1 ~33.6, HREHE,

IR LRAER 2 d GHRE, WEE
A HARA IR 46 1) 16 TR E S
H410.0.5.5 /7.7 g,

A%iR%E RABREITE2 i, b,
FFh 4 55 AN 20 ~ 30 A XTIR, T 24
HRABAENTELAMSER.
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x2 FEEMRABRAZIT
Tab.2 Experimental design for different fish species

LR EgagH HFoRass LBzt s
fish species young cobia young yellow grouper young ovate pampano
Pl (0) Pl (0) PR (0)
starvation (0) starvation (0) starvation (0)
3 0.5 1
BAKF (%/d) . ) .
ration
9 2 4
R R R
satiation satiation satiation
AL s s 4
replicates
B TR ERN . 6 8
fish number in per replicate
E:% & HRER SRS B ER LA
Notes: % was expressed as a ratio of feed consumption to fish initial body weight per day
R E, 8 X% R R R R K P feFad AR EERFANELRAEE

TR, EE MO B s 4 HIE 2 (&
4 08:00 T4 17:00) , B A AL 6 HEE 1
W( L4 09:00) , e AR 2188,0.5 h 5
FAML Rk IR AR BIIET 66 TTHTHRE, F
it 55 Bl — 3 BB A 23 KA, 0. 5 h JE B
WFHRE, B ERE, DR ERKERE,
HHEMZREENZEMAGREFERR.
BRITFEINELEME 2 K, F 65 CTHRTRE,
EEasa SR ER 100% FEtgK, FEHA
MRS L% 4 ~5 d Bk 100% Fieg K,
BREABRYES AR, REKEEHE >6 mg/
L, ARG, 8 fa 4 fa ) Se R KB 2h 5 4 51
% 27.2~29.6 CTHI31.4~33.6, HLRMAL A
B4 818 25.2 ~28.4 TH130.2 ~33.6, JpFE4E
B A4 H R 27.2 ~30.6 TH129.8 ~34.4,

FEEARBRERAAKREN AL, IR
HAERELRAHATTHE 13 X FOURTF I H
ST, M AT REEK N FERMN 2 54
A, HAH G EE AN SR AR EN15d,5
WEERET, BROVRASL, HEBRK PR AR
FIEERN 100% , F A5 A IR 85 1) L1 A
¥R 2l d, LR, BEHAH THAKE
A B AR E 1) 29% 1 28% , LB A AR TS
Ay Hh 92% F190% o

BRREREHAHIIR2 dRE,HF65 T
THTFRETYREE, BYEM#MAET -20 THE
fREKAE  HELUE 2T

9 & R FE B BUCHI K - 370 ZH1 1% 2 &AL o
B—HmEDNE 2 FITRE, LHEXHEZE AR
it 2% i, BOFREAE D I E 45 2R

HHEAX BER(C)C = Wi-w,
AH,C B E(g/d), W, ABHREE (g
d), w, AEHREE(g/d),

B AR ERELEKE(SGR,) TR AR:

SGR,, =100 x (LnFBW —LnIBW)/t
K, FBW RSB a R i A& (g) , IBW 5%
WHEERE (), ARBAR(d), TEREE
KHR(SGR,) B RAFE AR ZR(SCRy ) ARLARIRHE T
EE,

BYNBERBIER(FCE,) Bt B AKX

FCE_, =100 x (ABW/C) ,
K, ABW Jyscis il e AR IM K (g) ,C A5E
RHEEREE(g). RYTEHEHRAE
(FCE,) REVIRFHHER(FCEy) IR LA AR
HE

AR R Y

Cy= Fy+Ug+Gy
KA, Cy ANEYHRIEIR , Fy HEEFE IR
HIR, Cx HAETRENER, Uy AR bk
BB Jemt, R E S 2 W E, B Uy =
CN _FN - GNO

B E SI6 B HE 8 A Excell 2000 FI
SPSS 10. 0 B #EATH R SR MG 047, IrE
BRI B P HME + A% (mean £8D) .
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2.1 AEEBAKETI HamERBEEWEL
=

ARIBRAKFTEEA . HF A A M8
ot KENR YRR ENRS B
N EEfA BEARAMNEEBHEARER
AOETFHRE T8 AR E A KRR E 5 3
% -3.59~5.08, —=5.35 ~5.93, =5.97 ~6.29,
-0.82~1.24,-1.03 ~1.43, -1.13 ~1.46
%/df -3.08 ~1.13 | —=3.22 ~1.70, —4.27 ~
1.32 %/d, FEBREAKEH,3 F % KA KR
HE.TE.ANFEEKEYBEREK(P<0.05),
FESBR, FE AN AR EEKEE 9%
WEHANBREKEZIHLEES®RZR (P>
0.05) , T & A FEA I B8 4 fa i e B AR
REBEK LR BE (P <0.05), [IH
SER, EEaSaEEKkRERSHERKF
Z R R VR K S, RS R e B

B, ME ARG BB L BN FEERRS
BRAKFZIMRI LR R B RA—KE
BoE Bk

FEH FORANNPBBLHBARRER
KFTHEYRE . TE REURENRE D
B K 41.04 % ~71.09 % .14.73 % ~20.79 % .
22.60 % ~31.27 %, —58.85 % ~46.54 %,
-20.20 % ~15.59 %, —24.71 % ~20.78 % Fl
~206.09 % ~22.64 % . —59.21 % ~10.13 % .
-89.42 % ~10.20 % , K  FEH A HAK Y
WRE ., TEMERE RYCRERRK N2k
Frig HrAs LS 7 9% B RK AR KM,
T 40 A A BT SR A5 4 8 ) U Bl 33 B /K 1 B 3
ISR, EER BRI AR KA.

HBCT R, R A A MY B4 &
EREREE, BAERTEEAY G FHAN
BORENARYHEAURRMEE, BH BT
2 e

£®3 FABRKETEEA.SARAMNEEERHEMEE.TE.A
BEEKEMRYEE. TEMABULHE
Tab.3 Specific growth rate in wet weight (SGR,, %/d), dry weight (SGR,, %/d) , nitrogen

(SGRy, %/d) and feed conversion rate in wet weight ( FCE_,

%) , dry weight (FCE,, %) , nitrogen

(FCE, %) of young cobia, yellow grouper and ovate pampano at different rations

e ERAT FEEKE(%/d) B ER(D)
fich . " specific growth rate feed conversion efficiency
sh species ration
P SGR,, SGR, SGRy FCE, FCE, FCEy
sm’fgﬁon -3.59+0.28° -5.35+0.51° —5.97 +0.692
.14+0.33°  1.68+0.35° 2.53 +0.26° 41.04 +£12.65% 14.73 +4.02* 31.08 +4.04°
Rachycentron. 6 2.87 +£0.58° 3.81£0.59° 4.30+0.67°  57.43 £14.07™ 18.60 £3.62% 29.13 +5.83°
canadum 9 4.74£0.39¢  5.67+0.44% 6.15+0.47¢ 71.09 £7.69° 20.79 £2.20° 31.27 +3.40°
sﬁ’ﬁin 5.08+1.16¢ 5.93+1.31¢ 6.29+1.34¢ 54.53 £9.17% 15.45 £2.40* 22.60 +3. 67>
sta?vlﬁon -0.82+0.14* -1.03+0.26° —1.13 +0.22°
BEARA 0.5 —0.35+0.16° —0.40+£0.18" —-0.38+0.21° —58.85+13.62* —20.20 £8.64* —24.71 +13.242
Epinephelus 1 0.07 £0.03°  0.05+0.14°  0.10 £0.13° 7.50 £1.03%  1.43 £3.84°  3.60 +4.64°
awoara 2 0.41+0.12¢  0.46+0.17¢ 0.46 +0.12¢ 23.79 £1.16° 6.34+2.48° 8.24 +2.29°
sﬁ’ﬁin 1.24 £0.24°  1.43 +0.26°  1.46 +0.27° 46.54 £6.23% 15.59 +2.64¢ 20.78 +3.88¢
sta?vlﬁon -3.08+0.28° -3.22+0.58° —4.27 +0.70°
SR 1 -2.37+0.21° -2.37+0.34" —2.75+0.46° —206.09£15.75* —59.21 +7.35% —89.42 +12.67°
Trachi ~ 2 -1.59%0.26° —1.51£0.45° —1.57£0.39° -72.08x10.69°® —19.70 +5.34> —27.32 +6.17°
Lu. at;
racinotus ovatus 4 0.23+0.08° 0.63=0.37¢ 0.48 +0.38¢ 5.93£2.00° 4.71£2.90° 4.78+3.91°
sﬁ“’ﬁin 1.13 +£0.38° 1.70 +0.41° 1.32 +0.47° 22.64 +7.58¢ 10.13 +2.07° 10.20 +3.21°

R & PSR E IAR T BRRE0. 05 K L2REBH

Notes; Values ( mean +SD) in the same row with different letters are significantly different (P <0.05) for each fish species
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2.2 FEBRAKET3I HEAHEBE
ARBEKFTEE a4 aNBRR. ik
B KRR HE MR LTS B 43 B R 0. 000 ~
6.388 mg/(g - d).0.000 ~0.496 mg/(g - d).
~1.128 ~1.455 mg/(g - d) A1 1. 128 ~ 4. 437
mg/(g - d), FARAL AR ZHN 0. 000 ~
1.776 mg/(g - d).0.000 ~0. 048 mg/(g - d)
~0.374 ~0.512 mg/(g - d) f1 0. 374 ~ 1. 215
mg/(g - d), GO IR 8B 6540 4 1 43 B 4 0. 000 ~

3.866 mg/(g + d).0.000 ~0.070 mg/(g - d),
-0.930 ~ 0. 498 mg/(g - d) 1 0. 930 ~ 3. 298
mg/(g - d) (R 4). FEREAKFHE,3 K
BRI RARE RN E BE MK BEE (P <0.05) ;[
HaH RN, FE asar RHRERS5BEKF
ZIRZRB N M S K 5, R AR B R e Bl
B, MEARAMIL BB L 8 RAMRSHE
BAKFZIRRBE N L KBS, RA— KR
ERWIR(RS) .

x4 FTERRAE(%/d) TEEA . FARATPHESHEHBRA HEEA.
EKE HittE [ mg/ (g - d) ] FIEBEZAR(Cy = Fy + Gy +Uy)
Tab.4 Food nitrogen [Cy, mg/(g - d) ], faeces nitrogeon [ Fy, mg/(g-d)],
growth nitrogen [ Gy, mg/(g - d) ], excretion nitrogen [ Uy, mg/(g - d)] and nitrogen budget

(Cy = Fy+ Gy +Uy) at different rations ( %/d) for young cobia, yellow grouper and ovate pampano

& BRKP BERA HEA EREA Heth AR
fish species  ration food nitrogen faeces nitrogen growth nitrogen excretion nitrogen nitrogen budget
W‘% 0.000 £0.000 0.000 £0.000 —-1.128 +0.097 1.128 +0.097*
starvation
Ery vl 3 1.951 £0.092 0.071+0.016 0.608 £0.072 1.272 +0.125* 100Cy = 3.66Fy + 31.22Gy + 65.11Uy
Rachycentron 6 3.540 £0.142 0.148£0.037 1.029 +0.172 2.364 +0.274> 100Cy = 4.17Fy + 29.20Gy + 66.63Uy
canadum 9 4.627+0.140 0.278+0.026 1.446 £0.121 2.904 £0.231° 100Cy = 6.00Fy + 31.31Gy + 62.68Uy
sﬁ“’ﬁin 6.388£0.579 0.496+0.102 1.455+0.323 4.437+0.322¢ 100Cy = 7.72Fy + 22.62Gy + 69.66Uy
W‘% 0.000 £0.000 0.000 £0.000 —0.374 =0.069 0.374 £0.069*
starvation
HERE 0.5 0.370 £0.006 0.016 £0.003 —0.126 £0.070 0.479 £0.078" 100Cy = 4.40Fy — 24.07Gy + 119. 68Uy
Epinephelus 1 0.709 £0.002 0.027 £0.003 0.039 £0.046 0.643 £0.049° 100Cy = 3.83Fy + 3.92Gy + 92.25Uy
awoar 2 1.367 £0.018 0.038 £0.004 0.161 £0.042 1.168 £0.053¢ 100Cy = 2.81Fy + 8.41Gy + 88. 79Uy
sﬁ“’ﬁin 1.776 £0.305 0.048+0.007 0.512£0.021 1.215+0.267° 1000y = 2.72F + 20.89Gy + 76.39Uy
W‘% 0.000 £0.000 0.000 £0.000 —0.930 =0. 148 0.930 0. 148*
starvation
PRI AR 1 0.727 £0.000 0.012 £0.004 —-0.583 £0.108 1.297 +0.105" 100Cy = 1.69Fy — 80.13Gy + 178. 44Uy
Trachinotus 2 1.456 £0.002 0.021 £0.003 —0.285x0.102 1.719 +£0.102° 100Cy = 1.45Fy —19.55Gy + 118.10Uy
ovatus 4 2.909 £0.003 0.041 £0.005 0.271 £0.110 2.597 £0.109¢ 100Cy = 1.42F + 9.32Gy + 89.26Uy
i

satiation

3.866 £0.273 0.070 £0.016 0.498 +0.138 3.298 +0.134°

100Cy = 1.80Fy + 12.75Gy + 85.440U

R & PSR E IAR T BRRE0. 05 K L2REBH

Notes; Values ( mean +SD) in the same row with different letters are significantly different (P <0.05) for each fish species

ARABREKFTEEA.FARATINEE
BoE R RINER 4 fim. EEALNAR
BRFATERE AT 9% /d FRAKFIA &
RAE, T P £ 71 DR BB 85 4y £ R MU 7R M 2 %
BACFRE R KRME, WEMHATNS, AP HR
BERANRSHTER( <32%) , Kk
TR AR HE St Forh e R RS H B R R

Eig2( >60%) , HEEERU R BT & He Al AR A
(<8%),

BN, EEagafmBRaerm R4
KEMH A AR, ME A RAYH AR ERER
R HEEERAHER R /) s R R i ZE B FT R T 8
BYUaBRERTATEKNLAEE, BHES
TN EESYH,
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RS EELE . EAMATNHEBHELEK(SGR, %/d) g HiM[ Uy, mg/(g-d) ] 5
BRAE(RL, %/d) X%
Tab.5 Relationships between specific growth rate (SGR, %/d) as well as nitrogen excretion [ Uy, mg/(g - d)]

and ration level (RL, %/ d) for young cobia, yellow grouper and ovate pampano

i Ry

Y=g

n R? P
fish species items regression equation

SGR,, SGR,, =3.8759Ln(RL +1) -3.7164 25 0. 9560 <0.01
EE# SGR, SGR; =5.1068Ln(RL +1) —5.2477 25 0.9707 <0.01
Rachycentron canadum SGRy SGRy =5.5611Ln( RL +1) - 5. 6094 25 0.9631 <0.01
Uy LnUy =0.1620RL - 0.1638 25 0.9326 <0.01
SGR,, SGR,, =0. 7384RL - 0. 7636 25 0.9191 <0.01
HFAs SGR, SGR, =0.8710RL —0. 9281 25 0.9013 <0.01
Epinephelus awoar SGRy SGRy =0.9037RL —0. 9662 25 0.8973 <0.01
Uy Uy =0.2182RL +0.2191 25 0.9411 <0.01
SGR,, SGR,, =0.8386RL —3. 2592 20 0. 9694 <0.01
PRI 4EES SGR, SGR; =1.0157RL - 3. 4411 20 0.9547 <0.01
Trachinotus ovatus SGRy SGRy =1.1327RL —4. 1301 20 0.9593 <0.01
Uy Uy =0.4759RL +0. 8038 20 0.9731 <0.01

3 itig

3.1 EEAG EOMaMMHESHGaIEEEK
ENMRYELEENEBRRBRAKEHNRE

BMERKGEAEMEZR, WBREEA.FA
REMNZESSEMEEERETH, EE4
ek KER, 5 A P4 B0 T A8 68 4h £ Ak K
R, B 5EE ashap i KA, EE 8
BTEE, FEaMAREEXR, HEWRAR
X, MR HBROERER; BARAL)
i BRBEWHSEE R , BRERED, R
BEMAKER; BB A BRBRENK,
BRI, BRI BRI E KR
,

BREEEMEKMNEEREZ — MRX
B, BRERK—BRRRERIIBENG K ML,
HEE AKX A HNRAELE MR T LIER,
B UL A EFE RIS B K3 Ln(SGR +d) =
a+bLn(RL +¢)"™ X% SGR = a + bLn(RL
+¢)™) von Betalanffy ¥ %{ SGR = a (1 +
e Y0 SCR = + b(RL-RL,)*™) &, R A
FOREZ P HHERER —FREXARRAN
B, BARLEAHET EHasatk—8R
RARI WA G L, K AR e &
R, BB YA SR RE R B K PRI E e
FE TR IRXEEEKESEREY
AR AER —FREKETRE, X586

( Dicentrarchus labrax ) #t ", = #H| ¥ &
( Gasterosteus aculeatus L. ) (93 H #4 ( Pagrosomus
major ) ** | B 48 ( Sparus macrocephalus )™ | B i
(Sebastes schlegeli) ™ % £ F g /K £ K BESE 45
RE—FMEARAMNEESSEEK R
BRARRINRME AR, B} R —
BESR B /KR I TR 238 4K, B 8 AR R 3R
BEYHARBRRRENEERREEKFRRE,
MR S B G K £ S B ST 2 R
H—E
3.2 EHE& FAMEMPRIEBESLEFWTH
LB RBRAFERRM
BEKEN AR R EH R, B,
ARRARM R EE R K PRI 2L K&
$I7 HPREIRE Y R R A
KFPZRRBAM AR R, FR AR BEEREL
REUE R R, A, EHaSARATRS
BEKFZ Ry M 2 g e, R A $ R
BoE BHR, X 565" B R g R T
HARAMIEES L&A RS R EKF
ZRRBN LR KB, X5 '
i B BT SR a KRS
R —E
TEYPRSEMENBAT, EE 454
KRB AN EN B2 T 5 A Rafminpegs
i, MHARasaRERNTTERD,
R R, EE AL AN &Y h RN R
7, HCh B ARas s, MNEEsn &2,
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BEMEAFRBREKETHRAB R, &
EaLETE 9% /d BEKVFE A REA MY 8
B4 N EERE R KT ST EYh AN
FIRZRE . E, A0 AR MR #,
AMUFEAEFP 2 5, T BN BB /K PRI
EBRARN SRS, FEA . FARAMNY
fEEs LA A KA S BRERN LAI/NT 32% , A
BRI R 2 B HE 20 HE v o AR HE AR
Ah, THEER SRR AN AN BB R, HE
MERAZBHRERERR, HSBARM
60% ,3% 5 B AR | ARt ax 2 fhg K
BRI RGRM . RAREYRBEEAEN
BHREAWKRE Y, HEEZRD AERAMER
ERA MBAAEF SHEYERM 80% ~
98% ', H, FEEREE T EE AABELAT
B BB LM I 580 K &, b TE B e T M AH
FRPE YRR B KRB EE TR 5 5
A
3.3 EH&A EAMaMRMESSERER
fHIkFE
ALEwSBRS, fHER KT, F R
FERRER R E R E A K BB YR E, X
g E R KR, BB AP H
BEfRERERBAEZ —, 56 3 Fgkakk,
BEYHAREMBAR L EEER, TS B HER
LR R K BB, A 4 i B RVE K I
FARBEEREKF(BPR 9% /d BEKF), 294
BRBERAKF(12.87%/d) B 0% , T F A A
IR R 65 4 1 B AR BOK R A M R R R K
o
BaXMEK—BEXAMAB RIS
R—HAZH, NREEHEmN S, EK—BEXAR
RN S 7 B IR 32 LI J7 3 AR 2 A 4
BT AR R S b R R W
Hit, WEE A . FARANNPEBHAaTS,
ALEFEH SR, e B X E R,
FEHE e £ 204 18 E A KT TR R R TR

B30k
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Effects of ration on growth and nitrogen budgets of
several important marine-cultured fishes

SUN Li-hua'? , CHEN Hao-ru'””, HUANG Hong-hui'*, HUANG Liang-min"*

(1. South China Sea Institute of Oceanology, Chinese Academy of Sciences, Guangzhou 510301, China;
2. Marine Biology Research Station at Daya Bay, Chinese Academy of Sciences, Shenzhen 518121, China;
3. Key and Open Laboratory of Fishery Ecology and Environment, Ministry of Agriculture, Key Laboratory of

Fishery Ecology and Environment, Guangdong Province, Guangzhou 510301, China)

Abstract: Growth and nitrogen budgets of young cobia ( average initial body weight 10. 0 g), yellow
grouper ( average initial body weight 5. 5 g) and ovate pampano (average initial body weight 7.7 g) at
different rations (from starvation to satiation) were studied, and the relationships between growth as well as
nitrogenous excretion and ration were established in this paper. The results showed that as ration increased
specific growth rate (SGR) of young cobia increased with a decelerating pattern and there was no significant
difference of SGR between satiation and sub-satiation (9% per day) ration, but SGR of young yellow
grouper and ovate pampano increased with a linear pattern. Among three fish species SGR of young yellow
grouper and ovate pampano were similar but much slower than that of young cobia. As ration increased,
feed conversion efficiency ( FCE) of young cobia first increased, peaked at 9% per day ration and then
decreased, but FCE of young yellow grouper and ovate pampano increased along and peaked at satiation
ration. Among three fish species, FCE of young cobia and yellow grouper at satiation ration were similar,
but much higher than that of young ovate pampano. Food nitrogen ( Cy ), faeces nitrogen (Fy), growth
nitrogen ( Gy) and excretion nitrogen ( Uy ) all increased with increased ration for three fish species. C and
Uy were highest for young cobia and lowest for young yellow grouper. The nitrogen budgets of young
cobia, yellow grouper and ovate pampano at satiation and sub-satiation ration were 100Cy, = 7.7(6.0) F +
22.6(31.31) Gy + 69.7(62.68) Uy, 100C, =2.7(2.8)Fy + 20.9(8.4) Gy + 76.4(88.8) Uy and 100C, =
1.8(1.4) Fy + 12.8(9.3) Gy + 85.4(89. 3) Uy (the data in bracket indicated those at sub-satiation
ration) , respectively. Both the proportions of food nitrogen lost in faeces and the variations of the
proportions for three fish species were small. For young cobia at sub-satiation ration (9% per day) the
proportion of food nitrogen stored as growth was more than, and the proportion of food nitrogen lost in
nitrogen was less than those at satiation ration, but contrary for young yellow grouper and ovate pampano.
So among three fish species, nitrogenous excretion and nitrogen budget had an inter-specific difference and
increased food consumption was one of the major reasons for increased excretion nitrogen when diets
contained approximate nitrogen content. Based on the specific growth rate, feed conversion efficiency,
nitrogenous excretion and nitrogen budget, it could be concluded that the suitable feeding level was sub-
satiation ration (9% per day) or about 70% of satiation ration for young cobia and satiation ration for
young yellow grouper and ovate pampano at this growth stage.

Key words ; Rachyceniron canadum; Epinephelus awoa; Trachinotus ovatus; growth; nitrogen budget; ration





