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P,

WE: AEZRUREEZEENERFHEELAETE[AWHEME(13.5720.33) g AT R ML,
EFANEFHT AN ANELEK LR, BT AREH A PFAERAEHAETE LK K
ARBFEH AN, KA 3x2 REFERZIW, P AR AT 25K 9% 12% Fn
15% ,HRAXQFNA2 R/ KL R/ Ko EREV R RMEMNKE & 45 %€ £ K F(SGR) fn
R % (FER) ##H 8. 2% % (P <0.05) , 1 4 £ Jig i K 7% FER & &% % " (P <0.05)
QR/RBRANRE A RENEMSGRHYLEFT T 1 K/ RBRA, MEAHZIELFK(P<
0.05), &2 K/ K% %, &N H R AF x4 SGR fu FER % H 2% % (P >0.05), T
LR/ R AR o, B 2 48 g B K F 8 42 % ,SGR fv FER 3 B % # 5 (P <0.05) . 2 R/ K& R
A AEELAERPEELRERT I A/ RBERA, MHEN S ELEH(P<0.05), K#E#
e A EMERAR K TR T EEAT(P<0.05), Kkl K/ XKEEH,H
B AKFASACGRHEERSEFERFH W (P>0.05), K& & o IF A LA B AT &
B R (HST) DR JEAR L (VST) % 2] T 45 8 e B K- F ey B2 % (P <0.05), £ 2 K/X
g mE, o AL A fle B & & CHST DA K VST [ 48 # fg B K P A T B 3 3 fm (P <0.05);
MAaELR/ RERe , ENAR B A KRE 2 AL A BN & & HSI DL K VSI ¥ L & % %
A(P>0.05), AREHAKFAZRAETRAATZENEK AHRENEHMEERENK
BHEA(P<0.05), i REAFRAR HSFHERULFEFRNAEHEGELRENXLE
H(P>0.05),
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£ i 15 74 - DU 2 4 o a1 g I 0 AL, 2 T 40 o) £
SRIE A, T L 5 B W7 2K S B4 4R S 1) T i
R T o BRI BEAE K #0008 37 4R 0F 5 o
f 47 5 T J§ W5 /K F 9 #1218 , {44 Duan %70 4 8
R B A TE A B LB T K-, B 0. 57 g 1Y
R # #h J A ARRHIE 1 K SEAE 14% LA E

TEN T A Fp, JR 58 0 0 TSR
T I A 7 A 3 R B A B 7 2 X R AR
SR SR ARDRE , R B 8 23 i SR BE K AR T G, K AR
FRIAR 25 AL 43 {6 40 26 A K 32 B, ™ o I 38 4
BRI BALEICT, (H 2B R T,
U 6 v A A5 W L OE A K R SR R, [ R
SECA R A K2 BRRPORG J)F W i R O A 4
WRL AT 2 B 24 4 0 2% I B B A ok 1Y) TR B ) A
— T R A R R AT LR A I A K
JEE |, AR P AR 2R %, 4 v AR A 3R, AT 2K 75
BT o Lee SIS R BN, RIT 1 W/
2 RAL WK/ R B AT 2408 B0, v I Wi kA
I R0 T 5 RS W AR R 5 SR 2 /R
F10 5 WL AT 3R B, 2 M U A 8 O T R 4L X A 6 A
WMEREDELSR.,

BEAN 76 K Bt B SEBR IR T, R B O A
SR B A R B A, — R 2 /R
FEWE o fH7E 2 I 2 R R B R R TR
AP 2, FRAE U e 1 U/ TR AR D5 5 L R
AR5 95 XU, A 5 B IR AR o AR S 5 7 3 1 BT 5T 1A
I 5 7K ST 1458 MR A58 23 R HL A58 AR F X K
Ko AL R K% 1 7 0B B S IR, 00 S S I 45 I
K BGRB8 LN 0 KT o

LMk

1.1 LI ER

DA ARy | 50R A G RS O 2 AR IR A
FGR e Sk =B RR WU, /N 22 By R UR 3 3t A
o3 1) U 0 ) 8RR W K ST 430 9% L 12%
M 15% 1) 3 Fh A& R k(R 1) .

FE AR VR 2o B of, BT A OB 0 IS 3 320
pm G B, 25 J5OR 5 0 DL K OE B i TR o TR A 1
BRI TE B K (30% 247 ) $-5), & F
(1) 26 RUBUEFFHF 45w AL (e B TR 2%,
M) ) B BURL 4 (2.5 mm x 3.0 mm)
55 CHEERLK 2 10% LT, R4S 4 e,
17T —20 Cuksib 4 .

F1 XBAMBEAFREFAR(THR)

Tab 1 Formulation and proximate composition of

the experimental diets( dry matter) %
o ORI P
- dietary lipid level
ingredients
9 12 15

%) fish meal' 45.00  45.00  45.00
T soybean meal' 12.00 13.00 14.00
LIPS % £ beer yeast 3.00 3.00 3.00
ff 3l fish oil 2.00 5.00 8.00
JNFEH wheat meal' 30.95  26.95  22.95
GRS lecithin 2.50 2.50 2.50
TEHLER IR AW mineral mix? 2.00 2.00 2.00
4/ FIRAY vitamin mix® 2.00 2.00 2.00
AR ethoxyquin 0.05 0.05 0.05
) attractants® 0.30 0.30 0.30
B % %] mold inhibitor’® 0.10 0.10 0.10
=4tk 4 Y,0, 0.10 0.10 0.10
FFE 4 proximate composition
TW 5 dry matter 91.93 93.22 90. 81
HLFE [ crude protein 43.81 43.76 43.74
ARG crude lipid 9.01 12.16 14.91

TE 1. Al B B T 65.90% MU & T 7.35% s 5H:
HIEE ST S1.04% HIENT S T 3.03% s /MM - HEH &
T 15.53% MM & T8 2.81% . 2. THLEIR G Y (mg or g/
kg diet) : fliAL#,0. 8 mg; AL H,2 me; BRAR S, 10 me; F AL &
(1% ) ,50 mg; i B2 B ,50 mg; i B 4,60 mg; il B Bk, 80 mg; fil
Bk ,1 200 mg; WL — A 5,3 000 mg; ¥ 414 ,15.55 g. 3. 44k
ZIRAY (mg or g/kg diet) : 4/ E B,,,0. 1 mg; H % ,1.20
mg; 4iE R D5 mg; 44 R K, 10 mg; £ fR 0k 18 B, 20 mg; i
2,20 me; R 25 me i3 A 32 me; 4EA R B, 45 mg; iz
fiz ,60 mg; 4E4: R E,120 mg; MR ,200 mg; JJLEF,800 mg; 4k H: %
C,2 000 mg; HHK,2 000 mg; {H fHLT 425 ,14.67 g, 4. F 7]t
S0 55 By B 0]« N R ES

Notes:1. fish meal: crude protein 65. 90% dry matter, crude lipid
7.35% dry matter;soybean meal:crude protein 51.04% dry matter,
crude lipid 3. 03% dry matter; wheat meal: crude protein 15. 53%
dry matter,crude lipid 2. 81% dry matter. 2. mineral premix ( mg or
g/kg diet) : KI, 0. 8 mg; NaF, 2 mg; CuSO, - 5H,0, 10 mg;
CoCl, - 6H,0(1% ), 50 mg; ZnSO, - H,0,50 mg; MnSO, -
H,0,60 mg; FeSO, - H,0,80 mg; MgSO, - 7H,0,1 200 mg;
Ca(H,PO,), - H,0,3 000 mg;Zoelite,15.55 g. 3. vitamin premix
(mg or g/kg diet): vitamin B,,, 0. 1 mg; biotin, 1. 20 mg;
cholecalciferol,5 mg; vitamin K;, 10 mg; pyridoxine-HCI, 20 mg;
folic acid,20 mg;thiamin,25 mg;retinol acetate,32 mg;riboflavin,
45 mg; pantothenic acid, 60 mg; alpha-tocopherol, 120 mg; niacin
acid,200 mg; inositol, 800 mg; ascorbic acid, 2 000 mg; choline
chloride,2 000 mg, microcrystalline cellulose,14. 67 g. 4. attractant:

betaine. 5 mold inhibitor: calcium propionate

1.2 LINgITMFEEEE

ABFIERF 3 x 2 BUH L5 1531, B A kg
Wi K AN IR R 2 AN PRIER L rp i 5 K- 505
9% 12% 1 15% . SEH R 1 B 3 F g i B
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DRl SRR 73 31 Ry 2 R/ K (05:00 Fi1 17:00)
LR/ K(05:00) , FAALIRBE 3 ANHE

SEH T TR R I B BT, OE
MR, KB AT K A (3.0 m x 3.0 m x
3.0 m) 8 35, I DL e e B 4R R il 2
VI I T A R, BT AR 2 R S, X S5 0 LR
24 h, Pk (ks o AR — B0 K B a4 fa B AL
el IF 2SR GE 5L 00 BT H AR BRSO 1.0 mox
1.O0mx1.5m, LMY E(13.57 £0.33) g, 5
PIFF IR 50 &, ARSI ok P 40, 520
] 7KW R 26.5 ~30.5 C, Rk 29 ~ 33, %t &
HREAET mg/LLLE,
1.3 HRlESHsH

3 8 JE A I B ST I 4 RIS, R S 56 £ LR
24 h, LT A& Wy (1: 10 000) R, 4K 05 35, I
AR R RSP T BEALI 6 2 fa, LJC I
A% 8 R KB 5 48 5 DU i R T i AR A
IS ik 5 AR A B M O R O O 43 AR L R
AR LEFIEAR L o 5 WA AT T BEPLIR S 2
i T - 20 CKAE PR, T 4 ik 4
I 7E

TR RE A4t RE 3445 B AOAC Jy i ik 45
A ZH 3T, 105 CHE 36 h FE TS K40 &
25 R TR DG R 2 Rt S R 0 2
AL 6.25 15 FHL 2 A& i R R K212,
DA 2 Tk Ay Al B 790 00 7 KL A I 4 o R AR S L
BALJE 7 DD B e 550 CRBS 12 h 45K 4 &
o BROYRE L E G E 2 Wk, BUM X R 25 7E
2% VAT B TG A~ 0 5 AR 1 7 80P S D 45

JHF I 0 JUL PR v 1 i O 5 0 R A —
Bt pk o R R A O PRI R T R 1Y
FEdh 50 mg 225 TR 0B o, A 2 mL i —
HERGW(V: VR 2:1) 55, Al i —
TR 5 T VRS A% i 24 h SRS B S —
HEER G W= 4 mL, 2.0 (3 000 r/min,
10 min) 544 B35 RGN 5 — 804 e sk o
A 2 mL G 05— W BER G MR ST 550 (3 000
r/min, 10 min) 5 FIEWADHE A Z BB .08 1,
TERA EIERME B mA 1.2 mL 1.6% CaCl,,
PEA) S #E 1 h, B0 (3 000 r/min, 10 min) J5 I
F P2, K 1 mL 2% CaCl,-C-M (3:8:4) 184
W EZ WA, 8.0 (3 000 r/min, 10 min)
JEW L BRI, YRR AR S AR BT

70 CHER TS5 PR
1.4 #HERFIHAE

5 A K R (special growth rate, SGR,% /d) =
(LnW, —LnW,) x100/¢;

TR K (feed effciency ratio, FER) = (W, —
W,)/D,

J 1% % (survival rate, SR, % ) =N,/N, x 100

JF A e ( hepatosomatic index,HSI, % ) = W,/
W, x 100

JUE 44 L, ( viscerosomatic index ,VSI, % ) = W,/
W, x 100

JIE 3 B ( condition factor,CF,% ) = W,/L’ x 100

Horp, W, oW g 5l D KRB R ) 46 1A A A
LR (g), Wo, Wy 23331 O JiF BE 32 50, 14 O
M (g) st NI KRBGD, R EETHE(g);
Ny FI N, 5350 R 90 46 A2 R I R A6 b f ) B AG L
ALK (em) .

K 1 SPSS17. 0 514 Xof T 45 B 48 i A7 UK R
75 %% 51 Bt (Two-way ANOVA), Y4 22 57 [ 3 i)
(P <0.05) >k Tukey 30 17 Z H AL H M
AR A B AE R W E E — AR T —
[N % k4T Tukey £ 8 A,

2 4

2.1 {ARBEHKFERMBEBRIHRI KE ALK
R A A F B 2 i

o 0 4 i BT %K 87.33% ~92.67% (3
2) , FE AR 2 F 5 G A G R KO Y R
M (P >0.05) , M 0 25 5 M K a1 R K
T R A K22 (SGR) Fl T B % (FER ) (P <
0.05) ; i fa] K} Ag 17 7K - A %) FER A5 I 25 52 ) , 17
Xof A PR S5 A AT SGR G I 3 R o 43 PR AR 5 A 4]
g 195 7K S % K 8 i oK 44 i it \SGR \FER )58 B
YEM % (P <0.05)

FEAREAS T BERE B K F R, 2 IR/R $ ALY
SGR ¥ & i T 1 I/ KAWL, I FER # & 3%
T 1R/ REBEMRA (P <0.05) . 7E 2 IR/ RHFM
B, B & RDRHIE 5 7K N 9% 33 15% , %5 2K
w i SGR B A FREGH BIF TR FE 2R, &4
Ke{fi FER WL R#E 2% (P >0.05), 7E 1 K/
KA RS, SGR il FER 456 & 1 RHIg 5 /K - 1 42
3G, JF B 15% g i 41 SGR Fl FER ¥ & 2%
F T 9% gl (P <0.05) {HY5 12% g i 41 &
BEZF(P>0.05),
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Tab.2 Growth,FER and survival of large yellow croaker fed the experimental diets
with different dietary lipid level and feeding frequency
B (/R ) FRRIIK T % KRB REAKE/(%/d) BRECR i H /%
feeding frequency dietary lipid level final weight SGR FER survival rate
2 9 43.31¢ 2.07¢ 0.86* 88.67
2 12 42.50¢ 2.04¢ 0.94® 88.00
2 15 40. 14 1.94< 0.87° 87.33
1 9 31.78° 1.51° 0.98 89.33
1 12 34.65% 1.67* 1.09% 92.67
1 15 36.79% 1.78" 1.17° 92.00
Two-way ANOVA
P {f ( P-value)
M5 % feeding frequency 0.000 0.000 0.000 0.117
g i 7K SF- lipid level 0.574 0.342 0.017 0.861
L HAEH interactions 0.007 0.005 0.044 0.645
TR PEE N 3 AEEAVIME, TR R R — S h5 A AR 55 8RR 5.2 55 B % (P <0.05) , T [H
Notes: Values in the table are means for triplicate groups, the same as the following; Values with the different superscripts have significant

differences( P <0.05) ,the same as the following

2.2 {RRLASRA K A0 IR T AR N & f K A AR Y W, 15% R Wi 2 3% = T 9% MR Wi (P <0.05) 5
A MFE 1Y/ KA, 254~ 1 o2 2 8] 90 W % 22

R 4 AR PRORLG U FIK 23 & i 252 3 400
WA S R (P <0.05) (R 3) 0 2 /KRB
R B AR K I S R E AR T 1R/ RARAL, 1
RN s 0 25 e o BRDRLIR 5 K P B0 £ fACHL IR
Wi & A R E R (P <0.05) , 78 2 /R IR

B
2

5 (P>0.05) . fRHEE A Ko & iR % 3
P A A A0 )R 5 K SF 1Y 3 S e (P >
0.05) o F5 MR A1 Ao JIig s 7K 1 o K 11
BB B E ML AR (P >0.05) .

R3 EREMHKFTRERMENKREGBDEBERS T

Tab 3 Body composition of juvenile large yellow croaker fed the experimental diets

with different feeding frequency and dietary lipid levels

BRBR/ (KK T kAR Wi 7K/ % K5y % HLZEH/ % HLR Wi/ % K5y %
feeding frequency dietary lipid level moisture crude protein crude lipid ash
2 9 74.10% 16.07 6.49° 3.37
2 12 73.63" 16.17 7.06™ 3.42
2 15 72.77* 16.15 7.96" 3.59
1 9 74.92° 16.54 6.07° 3.6l
1 12 74.19% 16.03 6.91* 3.49
1 15 74.74° 15.75 6.93% 3.42
Two-way ANOVA
P {fi ( P-value)
LG feeding frequency 0.032 0.882 0.018 0.572
fig W5 7K - lipid level 0.412 0.179 0.002 0.864
3¢ HAE interactions 0.415 0.089 0.186 0.164

2.3 ARBEMAKFARRAENXREELDHER
SEERH R

CF (LS T | U/ KEERAL, IR 5k
HSI. VST 4 i % 0 (P <0.05) , 1fi %} CF T i 2%

PEMAT AR R 8 BN W (CF) A 2 35 52 Wi
(P <0.05) , {HXF AT K He (HST) A L (VSI) 2
TRFERW(P>0.05) (F4). 2 K/ REMA

(P >0.05), 1€ 2 K/ KW, b & 1 kg
Wi 7K M 9% 38 hn 3 15% , 4 41k #% 44 HSI I
VSI ¥ b F# e, 15% 5 Wi 1A kL 41 /9 HSI
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(1.53) B3F W T 9% g i (1. 40) A1 12% Jig s
(1.42) AR (P <0.05) s VST A MR RLAE . 1 1
U/ KA Bt 3 GRS 17 7K F- 1 2 5, R B £

x4

19 HST Al VST ¥ 47 B & PE 22 57 (P >0.05) ¢
5 M AT 3 4RI 07 7 SF- X K #5 f % HSTL VST
I CF 34 B35 152 HAR

AR K EMRRFEN K EEYEREZEIRRIE

Tab.4 Morphometrical parameters of juvenile large yellow croaker fed the experimental diets

with different dietary lipid levels and feeding frequency

BT/ (R K ) TRk 197 K -/ % JHAAR L/ % JUEAA L/ % HE il B2 / %
feeding frequency dietary lipid level HSI VSI CF

2 9 1.40° 7.55° 1.69%
2 12 1.42° 7.65% 1.62°
2 15 1.53° 8.48" 1.69%
1 9 1.43% 7.81% 1.55°
1 12 1.43%® 7.77% 1.63%
1 15 1.45% 7.88% 1.64%

Two-way ANOVA

P {fi ( P-value)

ML R feeding frequency 0.515 0.632 0.043

g i 7k F- lipid level 0.010 0.029 0.336

22 HAE ] interactions 0.090 0.077 0.148

2.4 WARBEHKFEARRITENXKEEL &R
REF0 AL AT ok 53 RE B & BRI R 08

PRI AT B HE UL Y R 9 oK 23 5
PIARERM (P <0.05) (£ 5). 2 ]/ REMRA
HEREFIILEA Y K o3 & i BT 1 R/ R AR,
AR &5 4 o e T 1 IR/ R IR AL (P <0.05) ¢
JEREERILA 89 7K o3 5 e 52 21 4 i U 7K - 7Y
BELW (P <0.05) o FERDEMPUR T, HiH 1A
NG 107 7K P B3840 JEEE A AILIA) 1) 7K 73 35 B 5 R
R A, TalRENE 7 2K S X6 R # a0 L P v

e A R E R (P <0.05) o 182 W/ K%
MRS, Bt R 107 7K S 1 B2 e, T E R A i A
18.06% 3 == 21.96% , AL A /9 g s 11, 10% 1
£ 13.78% 515% JNig 15 i) Aok 28 O e a0 JE ARk o ) i 1
HREEERT 9% BB (P <0.05), 7E 1
U/ KA, B AR Bt GRDR IR 105 K P A 5 e, SO
FONLA R B DT & A ETHRY S (H 2 JF 30h 2
HIEZES (P >0.05) o £ W5 3 05 RIS 17 7K P
XoF R B AT AL PA) R 0 7K DA R i 75 5 e G
HIZHAEH (P >0.05) ¢

RS ARERAFMERAENXEGG G A AKS SRS SN

Tab.5 Moisture and lipid content in muscle and liver of juvenile large yellow croaker fed the

experimental diets with different dietary lipid levels and feeding frequency

¥R/ % liver WL /% muscle

AT AR/ (R K ) kL RE 17 7K/ %
feeding frequency dietary lipid level Ko L Ko L
moisture lipid moisture lipid
2 9 62.99* 18.06° 71.48% 11.10°
2 12 61.18% 19.44%® 71.35%® 11.56%
2 15 59.39° 21.96" 69.31° 13.78"°
1 9 64.09° 16.75° 73.03° 8.96"
1 12 63.03" 17.64* 72.23"° 9.38"
1 15 61.35% 18.87° 71.31°% 9.75*
Two-way ANOVA
P {fi ( P-value)
P ML K feeding frequency 0.033 0.001 0.005 0.000
I 17 7K 3F- lipid level 0.010 0.001 0.008 0.024
2 HAEH interactions 0.861 0.327 0.549 0.184
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S5 SRR, BRI AN R B A0 &) 1 AR K A ]
BHICRAT R . TESRORIIR Ry 2 I/ R T, K
ARG R EINT 1 R/ R, e A KR
Zm T 1 WK H, 1£ W 8 ( Oncorhynchus
mykiss) """ & ¥ 3 8 ( Limanda ferruginea)'" | Jj§
it ( Hippoglossus hippoglossus) "> % W55 vh 32 W],
T YA e BT R LU e 2R A AR R T ]
PFRICR T 5 MR 10 1 T T B X R B A BE AR
( Epinephelus tauvina )" w1 5" 1 5 % @4
( Dicentrarchus Labrax) '™ 2545wt AHUAFSY . FLHLIHE
A RE S 28 B P ) £ HH e o T SRR ISR Y
R AT, 1 A0 /) T 278 R AR AT AORG 3 1 B 1y
AR, B B R T S EER R R 2, 1
PR IAl RS A, B i T A T A R B TR
YRz B S A TIHE, WA R
P R SE OB 7E AR 5L Liu
ST M v P VAR T A AR MR )
Jo, (AR S Db o T AT, DT SO A E AL
IR, RN B AR

IR Y AR DR AR I A R K F- 23 e ik
1 28 AR ORI g LALLM R AR, X2 il T kL
PRAEIE B ARG W7 KT, ol LA e ek vpom] 3 Ak RE 7
i, P80 T RE T AE Y 2 B S kL AR
HEHE 2 T AR M A K R 7 & i
R AT 3 EL K P B, 2 BE RS £ AR AR G A0 D TR
FHREE LLAY MG o FEABETE b, DRI W K P
PRFFAE 9% ~ 15% W} I fa &)y fa A K R L 350
Y70 . R R e, B R D5 K P R 3G, FE 4R
WA 2 /R SGR A T REmEH, Xk
Y, e G s K SPGB — 2 R B T A R
K AR S I 15% 19 s T g 5 7E 4 Sk B

.

( Sparus aurata )"’ | K 3% #F ( Scophthalmus
maximus) > | 7% ¥ {4 ( Rachycentron canadum )"
SRS E AR I, TAE 1 IR/ R A5 MR A3
TEOLT R IR T4 (15% ) R B # %) SGR F1 FER
BEFET 9% RN H , HAE & 950 20 b R 5 oh
Sto IXRHTEARSE R ANG DL T, R Ay B
e AR TR 7 7K ok il R H R R AR R 2 O
A KA R E FEAR SRR B (1 W/ R) F, K
B RR R B R i 7 5 i (15% ) B9 ARLRE

Fr 5 A0 28 el P IR PR R RN A R R S ] o

R N, SRR E R B (NIERR R ) A X
14 2 0 AR 0T R K 3 B 2R, T A B 7 R
BRI AR A 2, Ll 0 G A 4 B IR AR R A
ENIEZ VNV IS I i d R S s YN
W2k B AT R IE R A K S i & A
O3 o WAk A Mg 105 i B AR, DTG i e AR 7 K-
T fA K A3 B G FEAR FEAR B S, K
B RNR T i A SRR 1 R/ R R
2 W/ R T, 7K S 5 DU i a7 Ak T
G, M 7E 1 A2 Ak v f K 2 BT RN R 43 B G R
A5 Ak, , 16 g 68 ( Acanthopagrus schlegeli) ™" |5
7 il ( Silurus meridionalis) "> %5 () B 58 vh 1 % PR
TRMEER — Bk YE, TR b & s K 2 1
e R LI 7 GRDRE A R AR D A A
RAEAE AR E JHRERTILA | 38 SR 7 DO FR 3
G0 ORBR SRl SRR B DRI D7 KT 42
1o, BT ARy 2 IR/ R 4 ) K e A i I %
0BG I AR K Sy BE R AR . e
IR (15% ) R o £ 5 Al g 177 7K ~F 2H A LE 2R
KW 22 5 5 & M8 105 7K 7 21 K o fa (R g i
o R AR BT 22 2 B, T R 25 B
RO B 0 1 A RIS 8] o T Y B R ARy 1 IR/ R
I, 4B 07 7K P 1) B2 g % R B A £ A K 4y R
07 %) & B A B o 3K U B A I AR R A AR
I, R AR 105 7K -2 (15 % ) a4 5 B A o 12 19 IR 07
DU ARBEFE b, Bl 1 IR 05 7K P B9 72 1k R o
AR HLE B AR oy & R RA X B R E
M, X 5 7 4% 32 # ( Morone saxatilis x M.
chrysops) """ IS H AR A 45 SR A — B
TEAL AT Ry 2 W/ R I, & B8 Wi K SF 4
(15% ) 1) HST . 2 & TARNR Wi /K V-2 (9% ) , H.Fif
& EHIR W KF p 3, R i HST 28 T
. Mohanta ' ¥ 1 TG W it = ( Puntius
gonionotus ) I 5¥ 45 S Al 3R W] HST (B i) 385 i 5 1)
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Effects of dietary lipid level and feeding frequency on growth,
body composition and lipid deposition in juvenile large
yellow croaker ( Larimichthys crocea)

SUN Ruijian'?, XU Wei', MI Haifeng' , ZHOU Huihui' , ZHANG Yanjiao',
ZHANG Wenbing'“ , MAI Kangsen'

(1. Key Laboratory of Mariculture ,Ministry of Education ,Key Laboraiory of Aquaculture Nutrition and Feeds,
Ministry of Agriculture ,Ocean University of China,Qingdao 266003, China;
2. Tongwet CO. ,LTD Technology Center,Chengdu 610041, China)

Abstract; An 8-week feeding trial in a 3 x 2 two-factorial design was conducted to study the effects of
dietary lipid level(9% ,12% and 15% ) and feeding frequency ( one time or two times daily ) on growth,body
composition and lipid deposition in juvenile large yellow croaker| initial average weight(13.57 £0.33)¢g].
Compared with those fed once daily, fish fed two times daily had significantly higher final weight, specific
growth rate( SGR) , but lower feed efficiency ratio ( FER) at each dietary lipid level (P < 0. 05). When
animals were fed two times daily,no significant difference was observed in the SGR and FER among dietary
lipid levels( P > 0. 05). However, SGR and FER of fish fed once daily increased significantly with the
increase of dietary lipid contents( P <0.05). Compared with that fed once daily, fish fed two times daily had
significantly lower body moisture ,but higher body crude lipid contents( P <0.05) ,regardless of the dietary
lipid levels. Body crude lipid contents of fish fed two times daily increased significantly with the increase of
dietary lipid contents( P <0.05). However,body crude lipid contents of fish fed once daily was not affected
by dietary lipid contents( P >0.05). Liver and muscle lipid contents, HSI and VSI were significantly affected
by dietary lipid levels. When animals were fed two times daily, lipid contents in liver and muscle, HSI, and
VSI increased significantly with the increase of dietary lipid level ( P < 0. 05). However, no significant
difference was found in fish fed once daily (P > 0. 05). Significant interactions of dietary lipid level and
feeding frequency were only found in growth and FER (P <0.05) ,but not in HSI, VSI, body composition
and lipid contents in liver and muscle( P >0.05).

Key words: Larimichthys crocea; lipid; feeding frequency; growth performance; body composition
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