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WE.AZHNKEF#HITT 10 ALE, LIEE R T RME(Carassius auratus gibeli) ) ETHME TEEEMNH Z4EK, LB
AR E N (5. 120 Dg, "N 4 A2 AEHESE 1I~4 ARKEE, EF5~10 AN NKEHREEAREL A 23 g-
MJ'(SL 4 26 g« MJ ' (SHADMZ AR 5 2 HHACLAM CHADE 1~4 ANRBEARENL NS 23 g -
MJ IR, EE 5~10 AH S HREELEE A 23 g MJ '(CLA) R 26 g« MJ ' (CH A WHER, F 1~4 AKX
I 14.8~15.2 C, 5 5~10 A M KR FEHIEE 24.8~25.2 C, & HFWH, 5 4 AR SL 4 f SH 4 55 8 4
BHEFCLAMCHA;SLAMSH AL B K EARMK BT EHESTFCLANCHA, , BEHEEHEKRT
Ja#, KEHENE,SL A% 7~10 AP SGRE T CL 4,SH A% 5~8 AP SGR&ET CH 41,{H SL A5 SH 41,
CL#A5 CH#4Z A SGR EEEE R (P>0.05), L HAt,SL 4H SH AR kA E»HLT CL 4R CH4,SL 4
HESHAMECLAS CHARMERELEEE R (P>0.05);SLANSH A &6 KTHABKBANEARMK S S E
HHETFCLAMCHA,BHEEAMNKTCLAMCHA, A LRERLER, EXRETEERE, REERMUERNE
WaMEEKEN, KERBEHREENANEARS BRH B EBEFRWOMEEL, [FEASR%,2007,14(1) .
113—119]
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HArc Ao 30 ff 4 p94h 2 £ K (Compensato-  FFEITHRIE R P/E 2 G2 M7 5 R EIL RS K5

ry growth) IME W HAE, HfH R mEhEEKmE
BWEHH W AEEY, 2MHEFEmREHEFR
03] S B A B K BRI B A AL S AT
ATV IR B2 R (8] £ 47 5 2 TOT 8 W] R e £ 2K ) b
ZAK, B2 R R A AR5 e & B
G FRIE B A BB 5 1w oK LR,

R B, 2R G KR 5 o) 3R I b £ 4R
U8 R 4 RL R B R 5 R 2R A A KR
P T Mo B AR AR DGR SR M R W RkE, R E R
#(Carassius auratus gibelio) 72 EEBE R K BT
TS I UL S W R I 5 R0 B A AR K
B, T A LFREM A R e K E A
5 B R R, TR R KR B R VR
B, AR RS T RE MME e EEARE T
PR BT B ME A RE T, X T 7 Fh 2 A K TR 2
TR AT E R TFRE A AR L, TUREm
AERMEAREA S EELE/DAEA S, F L

Y35 B #7:2006—03—29; 1£1T H#A:2006—05—02.

BVEKMBYMMANCE, A3CRE T 7 FRed 7
RIE TERJETE IR T K EHERA R P/E R 84
AR, B VERE RS ERE MMER R HER
18T AR 2 A R (RT3 B R R SR B B 1]
BIP/ X 7 B R A B,

1 MRE5FE

1.1 ARE A KB

LI R AEH 2 BN R B R RS R R,
HApEE A HARLP) & 40%HEH,P/E H23 g
M] s EEFEE(HP) & 45 % & A ,P/E 5 26 g
« MJ Y, BT R ECRL 4 AN E B S i B K
AR R I B 4 (NRA) & it 73 25 40 A i 7 37 34 1)
BEA TR, R E B2 8 S AR AR BT IR S
5, F/N BV SR8 DR HI R B A2 2 mm FBURL,
TREER T RTFEZEHRAE—20 CKEN, E
BB 7 OB SR LR 1.

HEmE: EETAEEHEW VIR E (01QC14038) ; F HR R AL A MHA R R K ESHNEVHARAEFREA LR ST RELTE.
TEEE N TEQ981—), X, ML RAE, R F M AW E T EHEE R %, Tel:021—65710764 ; E-mail : licuiwan@163. com
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Tab.1 Formulation and proximate composition of the test diets

H Rk

Composition

=E AR (HP)
High-protein feed

KEAEADP

Low-protein feed

JERL 2 A/ % Ingredients

i3 O 4k % Herring meal 10.0 10.0
W% Z T 4% M%) Blood meal, spray-dried 9.0 4.5
S H! Soybean meal 29.2 25.0
SZF7 ¥ Rapeseed meal 10.0 10.0
X ¥7 Wheat middling 19. 8 27.0
A -# ¥ Meat and bone meal 6.0 6.0
3% A # Poultry by-product meal 12.0 12.0
il Soybean oil 0.0 1.5
CaHPO, 1.5 1.5
DL-ZEZ 2 DL-Met 0.5 0.5
4 Z TR Vitamin premix 1.0 1.0

L ER WURY)® Mineral premix 1.0 1.0

=it tETE

Proximate composition and energy content
F# /% Dry matter 88.7 88.6
HE H/% Crude protein 45.0 40. 3
HRERG /% Crude lipid 5.1 6.8
K5y /% Ash 9.7 9.8
% HEllésﬁé %{Jt[ﬁo/%gl') I\%Irgls)s ﬁr;g()g(};f protein to ener- ;2 61 ;73 6

s‘/"EE (1 FEAETRY (kg TR 44 F A,2 500 IU; %4 #F D;,2 000 IU; %4 % E,50 IU; %4 % K,1 mg; %4 % Br,1 mg; #4 % By,
6 mg; 44t E B (th %) ,5 mg; 44 & By, ,0. 02 mg; D-IZ B2 45,20 mg; BB 3% ,1 000 mg; W ER ,10 mg; &4 & 0. 14 mg; M B2, 1 mg; % £
% C,50 mg,
2. W RIEY (Vkg TAED EALB,1 200 mg; LB 85,13 mg; B BREE,60 mg; FiBR 4,32 mg; Hi B2 49, 7 mg; Fi4L #7,8 mg.
3. REERBAR PEHM(23.640 kI« g 1) JEH(39.539 kI » g DRI AW AW (17.154 k] - g DE B HE.
Note:1. Vitamin mixture contained the following vitamins per kg of feed :vitamin A, 2 500 IU;vitamin D3 ,2 000 IU ;vitamin E, 50 IU ;vita-
min K,1 mg;thiamin,1 mg;riboflavin,6 mg;pyridoxine,5 mg;vitamin B2 ,0. 02 mg;D-calacium pantothenate, 20 mg;choline,1 000 mg;
niacin, 10 mg;biotin,0. 14 mg;folacin,1 mg;ascorbic acid,50 mg.
2. Mineral mixture contained the following minerals per kg of feed:NaCl,1 200 mg;FeSO4,13 mg;ZnSO4,60 mg; MnSO4,32 mg; CuSOy ,
7 mg;KI,8 mg.
3. Gross energy is calculated from contents of crude protein(23. 640 kJ + g~ 1), crude lipid(39. 539 kJ « g~ 1) and carbohydrate(17. 154 kJ » g~ 1).

1.2 TWERFESYF
LIRTE PR KR R 2 KBRS A 208 R
HENHAT, REHEEEE DETHARIMFRKAR
Fidg , 18 RIS 30 & 5 SE7E = N K VR N R IR, B IR A
NS LP WAk, SER AT 2 8 Bk A 4 K /AR I
264 B, N 12 A E 2 70 cm, H 60 cm, AN
200 L MIPE R ACKIE R IIFR, KRR KKESE RS
4% 12 L/min B G (G R K & A 0 98 28 A0
PRI I EE T, YFEHEER 2 kRE
MEszghfa LP AR,
1.3 IEEIHAEFELRE
HPHHELR R TR R AANRRLE, 2 4

BIELR AT 4 BB &, 7858 5~10 B & Al 3
LP 8 (i Fx SL 41) 3% HP W&l (& #8 SH 41); %
2 AATERT 4 AR LP Mk, 7658 5~10 5 5%
i LP AR (R #F CL 41) 8¢ HP Wk (F# CH 41) .

FRFF A AT Y TR AR 24 h, B3 1A
KA, RERBENLE A2 8 (5.1+0. 1D g [ 15
B, IR 20 An W B4R R K S AR, B A TR A
200 L sk K, A0 EK 3IANMESR,HH
12 MK, MR RyLE 3 a6 B/4) 5
e EAR BT KD MKy &=, 3 HE
(8 /4 g0, 4 B o9 B CEO 468 1 4k T, 0 L BT
JEE A L AR U | R B 7D RN AR B L R L K
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SRR &', FERATRTRETE—20 CIKFEN .,

LI HIF AR 8+ 00 A1 16 ¢ 00 MR, M2 2 h
JE R, KR AEAE 75 C R LT LR E, R
e REEMEEG AR EAaEER, B2/
W1 R RE, ST KRN B KB IE #1654, &
RHAZ 74 B H B KK # KM P 25% K
B, KENBEEST 5 mg/L, EX LA MEH A
12 h:12 h, % 1~4 /KB EHI7E 14. 8~15.2
C,HE 5 FARGEREKEAR 2 C,E 25 CEHEH
7E 24.8~25.2 °C,

WA SR NEA K BN 5 R A
St R 10 F 45 R AN KR R BEHLER 4 2
A B4 2 A, B 6 R A o AT P IE BLAT KT 4 B,
1.4 SLARMLE ARSI

S0 1RDR AN SE 50 M AR 1 R LGB R
5E s #L I 7 F Soxtec 42 (LA 2B 2 ¥ R W 5
7105 C P EEE, ME TR ERETE
TG & DRy 550 C PR MEIEE,
RIELERIERETER Y &&,
1.5 HEHESHItSH

HEF (FD, 4 & & K F (SGR) 1 1H R R %
(FCRY# F ol A k5,

FI(%/d)=100X C/[: X (W,+W,) /2]

SGR(%/d) =100 X (InW,—InW,) /¢

FCR=C/(W,—W,)

Her,C xR HMAENEEE, g W, MW, 45
Bl Ay B TR AN AR R, g5 e B AL R B B A, d,

FARSENIFEA(EFE SLAMSHA) 5
PR (R CL 4480 CH 4) # i & A1 & 4 %

ZIREIZERN R B 5 5~10 J IR A R A
HAMEREME A A5 KTHRCT Y FRHE
FE AR AN K 23 & 8 2 [A] # Z= 5 B B 3R
SEI vk 8175 Z 2 BT K5, F Duncan 75 35 HUEL A0
WM ZER, % 5~10 AN AR LI H FI,FCR
A SGR 2 7 B J5 22 2 Wk 36, DAAH R £ 4% i i
{Eth A=, FI,FCR,SGR.T# i, #H & A . H 5 Ui
K o> B HEAETT Z o Hrav se 2 i ke e, X P<
0.05 N Z R EBEMKF,

2 FRESH

SEU o B RS R 100% ., AR 2 AT, 5B 1~
4 N {=E ) SL 4 SH 4 4 1 SGR BELT
B2 CL A CH H4(P<<0.05), A#EETL
1= ER SL HMMA SH A E B CLAM
A CH 44 1) SGR #4183 1 n (P<<0.05), k&
MR 2 B (38 5~6 D)W SL A5 CL 4 1 SGR
TEEER(P>0.05),/H% 7~10 A A SL A1
SGR W% & T CL 4 (P<<0.05) ; &k & H WL AT 4 J
(5 5~8 )N SHA SGR & & F CH A (P<
0.05),{HTEZE 9~10 AW —HZ M LEEER(P
>0.05), LW E,CLAHLE CH A2 H SGR L&
#FER(P>0.05),SL 415 SH 41 1] SGR L &%
ERP>0.05), NEIHL,H 4 AEHRE,F&
#) SL #1 SH #H & i & B K T\ CL 1 CH
4 (P<<0. 05) ; 5L 56 45 SRR, SL 41 4 5 & {7 B B 1%
+ CL A (P<<0.05),SH AFEF 2K T CH A(P<
0.05),

F2 TRHERERWHFEEKE

Tab.2 Specific growth rate of gibel carp during the experiment

n=3;X+SE; % « d!

Kb FH BBt Period
Treatment 1—2 A 3—4 [ 5—6 7—8 A 9—10 A
CL 1.040.0° 0.8+0.1° 2.14+0.1° 1.640.1° 1.340.0°
CH 1.140.1° 0.94+0.0° 2.04+0.1° 1.540.1° 1.440.0°
SL —0.6+0.1° —0.440. 0® 2.540. 2% 2.240.0° 1.6+0.1°
SH —0.7+0.1b —0.3%+0.0° 2.6+0.1° 1.940.1° 1.540. 1%

EDERPEFFRRERTESFER, FFG LAFFEREERRFEEEZERP<0.05).
2)CL. SE 36 #5 1A 42 0% LP 78! ;SL. 7 4 F 5 &, 55 5~10 A28 LP 178 ;CH . 57 4 AR LP 1K, 5 5~10 AHIE HP 4l ;SH. 71 4 A

&8&,% 5~10 FHE HP A,

Note:1) Mean values within the same column with different superscript are significantly different(’<<0. 05).
2)CL: Low-protein(LP) treatment. SL:Fish deprived of diet in weeks 1 to 4,and re-fed with LP diet in weeks 5 to 10. CH:the fish fed LP diet in
weeks 1 to 4,and fed with HP diet in weeks 5 to 10. SH:Fish deprived of diet in weeks 1 to 4,and re-fed with HP diet in weeks 5 to 10.

PDF SCfHffiH] "pdfFactory Pro" i A4 www. Fineprint.com.cn



http://www.fineprint.com.cn

116 hE KR RV
3 ZRHERER@DNAERE
Tab.3 Body weight of gibel carp during the experiment n=3;X+SE;g
POBERA: B [B] Time
Treatment F 4 Initial 2 XK 2nd week 4 FIK 4th week 6 K 6th week 8 AR 8th week 10 AR 10th week
CL 5.140.0 5.9%+0.0° 6.5+0.1° 8.840. 2° 11. 0%0. 4° 13.1+0.5°
CH 5.140.1 6.010.0° 6.7+0.1° 8.940.2° 11.140. 2} 13.5+0. 3%
SL 5.140.0 4,7+0.0* 4.540.0° 6.3+0.1* 8.540.2* 10. 6£0. 3*
SH 5.1£0.0 4,7+0.1* 4.540.1* 6.4+0.2* 8.540.2* 10. 41£0. 4*

ERPERTFRETITESHER,FA G LT ERARERFTFEEEER<0.05).

Note: Mean values within the same column with different superscripts are significantly different(><<0. 05).

MR AT, 5~10 NS AEAZ FEE
RFDLEFER(P>0.05), WEKEH 2 &
(3 5~6 FD M SL A& M E k& (FCRYET CL
40 51 (P<<0.05),SH A1 #J FCR {&F CH 4 (P

<C0.05),/H% 7~10 AN SL A5 CL Az W,SH
M5 CH A2 MK FCR I &%F £ 7% (P>0.05),
#5~10 AW CL 5 CH 4,SL 5 SH 4 2 [
FCR L EFZE R (P>0.05),

F4 HERRAEDRERANFERNEAMEY

Tab.4 Feed intake and feed conversion ratio of gibel carp during the re-feeding period n=3;X+SE
A HEHE/(% « d') Feed intake 1A%l & % Feed conversion ratio
Treatment 5—6 /& 7—8 9—10 A 5—6 7—8 F 9—10 A
CL 4.740.1 5.240.2 4.610.4 3.140.1° 3.640. 2 3.640.4
CH 4.6+0.1 5.240.4 5.140.1 2.940.2% 3.840.4 3.740.0
SL 5.240.0 6.540.0 5.540.1 2.5%+0. 1t 3.240.0 3.540.1
SH 4.940.3 5.640. 4 5.340.3 2.540.0° 3.540.2 3.640.2

ERPERTFRETITESHER,FA G LT ERARERFTFEEEER<0.05).

Note: Mean values within the same column with different superscripts are significantly different(’<<0. 05).

MES WL, 5 4 &R =R SL A1 SHA
ARG EARMKS S ERE R THREMN CL
M CH A, 5l & & 52K T 3 4 £ (P<<0.05),
TR, SLASEEARSERER T CL4
(P<<0.05), EHi &2 & MK T CL 4 (P<C0.05),
BLEEKsMESMEES CLALEEER(P>
0.05);SHALHEEAFRMKSTEEEE M T CH

HP<<0.05), BHi 2R EFMT CH 4 (P<
0.05), KA EES CHALESEZER(P>0.05),
T LSRN, bR SL A AT/ EE AT SH
H(P<<0.05), Ky &R EFEETEH (P<T0.05)
46, CL S CH 4 2. I8 4 K 4, & [ L g 7 A
A& BILEEER(P>0.05),SL fl SH 4 [1]
K MEERSELEEZERP>0.05,

x5 LRYEFERHMEEAN

Tab.5 Proximate composition in whole body of gibel carp during the experiment n=3;X+SE; %
Bt ) RhE A Koy HER A Rg i K45y
Time Treatment Moisture Crude protein Crude lipid Ash
LI HF 45 Initial 76.8+0.5 57.8%+0.6 27.240.9 11.4%£0. 3
- CL 75.11£0. 4* 56. 7£1. 3 27.4+1.2° 10. 610. 2*
FEAR . . . .
End of feed depri- CH 75.1£0. 4 56.7+t1.3 27.4+1.2 10. 61+0. 2
vatio;’ eed dep SL 77.3+0. 4 60. 6£0. 5° 21. 8+0. 7° 14. 4+0. 4
SH 77.340. 4° 60. 6+0. 5° 21.84+0. 7° 14. 440. 4°
CL 72.6+0.6 54.4+1.1° 32.5+0. 6* 9.7+0. 3"
S AR CH 73.040.4 56. 940. 92 31.340. 3% 10. 040. 0*
End of experiment SL 73.5+0.5 59. 240. 2% 29. 31+0. 6° 10.140. 2*
SH 74.0£0.7 60. 9+£1. 3° 26.9+1.1° 10. 840.1°

ERPES LT AR ERRFEREEERP<0.05).

Note: Mean values within the same column with different superscripts are significantly different(’<<0. 05).
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K 6 T L, 206 &5 sl i, SL 4 0 5K A 5 A R
MRS SR EFEST CLAP<0.05), B4 &5
FHLTF CL 4 (P<<0. 05) ; SH 41 11 K44 1 85 (1 JF Al
KoysEEERT CH AP<<0.05), BiiseE
LT CH A (P<0.05), SL 45 CL A [A,SH
A5 CHAZRMPEH K EELEEZERP>
0.05), CL45 CH 42 [7,SL 415 SH 412 (7] &
HEAR B KK &2 LBEEER (P>

0.0, SLAHMMBAEARMAKSEEREST
CLAP<<0.05),Eli &2 FRKTEH (P
0.05);SH AW LB &8 &K T CH A (P<
0.05), B4 EAMMAKS S BESEHALEEE
RB(P>0.05), CLAS5 CH4ZH,SL 45 SH
HZ AL EIAK S EAVEG KRS &8 EE
ZR7(P>0.05),

F6 TWLERMRERMARRIN X A EH K

Tab. 6 Proximate composition in carcass and viscera of gibel carp at the end of the experiment

n=3;X+SE; %
B A REFE Vi HEH H B K 5
Position Treatment Moisture Crude protein Crude lipid Ash
CL 73.1+1.7 57. 440. 8 31. 0+0. 8 10. 440. 2°
Wik C cH 72.340. 6 58. 540. 5 30. 140. 2° 10. 640. 1*
I
arcass SL 73.340.2 61. 44-0. 2° 27.440. 3 11.140.2
SH 73.81+0.5 61.3+1.1° 26.4+1.0* 11.540. 2°
CL 65.9+1.7 35. 441, 4 38.5+2. 4° 2.640. 12
. CH 66.81+0.9 38.940.8* 36.241. 3° 2.8+0.1*
EE Vi
PIER Viscera SL 67.840.1 47.041. 5 29.940. 7 3.040.1°
SH 68.310. 4 44,742, 8 30. 7+1. 0 3.0+0. 1%

ERPERTFRETITESHER,FA G LT ERARERFTFEEEER<0.05).

Note: Mean values within the same column at the same time having different superscript are significantly different(1><<0. 05).

AL, R E R 14. 8~15.2 CHEE 4
JAJG ,1F 24.8~25.2 C T HARE A RS &1 EHE
TEHK S B 6 J, Pk SRR A 4= & SGR & T
F TR B ) ) L 5 PR ), S 6 45 TRORT 43 B R R R
A BT EH R, R R R R H
o4 2 £ K, Qian 25T A Xie 081 & IY 8 R 1]
FHRERMET 1~2 AEFEEEFKERLE] R
IR 5 4 4, B RE S T R IR, LB R SR 00 R B
B 3~4 FJ5 Pk B B R AR I 5 b 20T,
KL R — P IE S, B IR R B IR 2
KR EENRIN B Ao 42 EK, FRRA, &
TARR PR ) 5 7 R 76 2 8 (Salmo salar) ¥ 5 &1
TREAE R I I A 2 AR e, ZERE T
=L AR IR E R R G RN R I e e
BTN EEEERAMEER, AR, FF RN
f7EFHiR /5 SGR H A AT BA 48 0, 45 & f e FHIR
I E R 5 SGR L T A 15 A e ORI 8 i, 1B
BAHURIN o 42, XN — EFRE E R

A REE A E R H W,

MEAFURGER S = A R AR RE T e &
HIBE A X Bw (ctalurus punctatus) T & = & H 1
LA 45 £ £ L AR R 3R IR B 4 B b AR R
RS, AL, RERMadE R RREN
Tt d S 8 A R 1) 45 RS RDRE R B AR BLAG #h B2 R
K, RYIFEA R B &S =AM R AR T, R 8 A R
SENRERMOMEERKBELEER N, XS
XA X Bw KBTI TS RO A—2, RSL5 P pr H
FREAREES NN 40% M 45%, W& TR E R
9 1 A BT AR B TR B RS AL AR R
B H B BE B KCP BE T 2 BRI R B R SR oK
L BUNEMER E A RS EA Y D ERiZA
O E S E=2e 5N

WEHRMIA 2 AW A LP mE R i=aa
SGR 5 A0 B 1E 5 5008 #0088 35 2= 5, H HP 17
BB 45 0 1 SGR B v T AH MY Y IE H $ R A
1, R W AT LP kLB ) 5 B S 7E L Ah B2 AR R
FETE 2 FIE , TR HP BRDRHS R  f5 fr fabh f2 AR
BTG I ¥ o 0 I IR PR 0 0K 78 v e b L 22 A
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FIAFAE A K B e YLK 8 = B B (Gasterosteus
aculearus) 1By (Phoxinus phoxinus) RILH RMEAE
KA AR LE — BB tsl . YL R (Lates cal-
cari fer) K 2 B & J5 2 I H 1) &Rk 1 AR K R0 20T
EZSURC = P | S R VR S SIS AR TR
IMEAEKB T E A KB, AERP,KER
MR EERAR ZEASBEANARELHEE
S, AT LA I A R E AR RN £ A KR IR
TS EMEARSEA R, MSKERLERRAR,
FAh, RE R LP ) B3R i 4 & 8 7E B I Ah 22
AU 7E I v, (5 HG7E A 1 B2 B R B (] B o S R
K& (SGR) 5 M HP 17 £} R i) = & 0 B3&F %
Tt 2 B A AR A 7 AR AE I A = B ma b 2 R
K,

KT AEF A KK AT =P 25T AE
%, CoriEmEnEa e eI ZERKKE
Bagpet, 0T 5T R I, 2R e A I TR AT 4R
e R B I A A ERET T S A A ST A AR
N E-e ol S NI/ = g 7 O S RS Iy g S 2 I T
i1l g o Bl RN 2 AR K R
BB RNRM RS — H N7 F R 22
R T e AR R B R E
RILAME A SR R B R R R
D0 RS R ik E AR RS A A IR R
BB EERFDLEEER, KERBHA 2 AN
f5 & A DR R 2 (FCR) B AR T 1E # L R  f,
REMTAER S R — R =R Tk, 5
R R AR R K IE 2 h, SR IR 0 B 7
FEALEERAE RSB E, BRI
HAMEA A, (B[R] I 1 T 4R R E K I ] 3R, v
KBPE, AL P REEM FI GRS T R
Fa RO, ®RW,FI S m ik TR A &R,
HTagdEaaReslNgaedESm T IEE R
RE A, EdERBEAMH T, FEALNEEE ST
S FI w2 5 1E & BRI AR LUK, 45 R &
HH FCRAG T IE® S amiRs ., Kk, fEak
WEERKBI T, A AR E R e AR, &
HE— 2 B ma & F R R R PR,

adEaenarNRmMEE S 20 E T E,
WEREFFEAAfH G EHIKE S5 IEEH
BEREMEREKAEY, K, R HFREES
Ry EARNMK S & BT &, Bl & 8T &,
PG TR E KBTI 4R, RN 7 F

156 W ) = R R R BE AR AR Be VR, &40l 6
FU R B MR S s B fh A R AR R PO I R R R
ROy & T A D 3R £, A Al SR P g
SERETEE, XS5 YRS REURE, G <R
R — PR,

WAL S, R E R4 14.8~15.2°C T~
fZE 4 FEHE24.8~25.2 CTHPMEARSE
AN TE] 25 B T R K R 6 B AN R I R BB A #h 2 AR
K, XPUEKETFEFBEERETRKERBEAS
MR R ERM K INMEAERK, XE®RE B RIEFREE
7 R ) P b 2R K R B SR S I e S AR 0 A=
K E M,

SE
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Compensatory growth of gibel carp, Carassius auratus gibelio, following food
deprivation under low temperature

LI Cui, WANG Yan
(Laboratory of Aquatic Ecology and Fish Nutrition, Shanghai Fisheries University, Shanghai 200090, China)

Abstract: A 10-week experiment was carried out to evaluate the compensatory growth of gibel carp
(Carassius auratus gibelio) following feed deprivation under low temperature. The initial body weight
of the fish were (5.110. 1)g. Four feeding treatments were established. Two groups of fish were de-
prived of diets during weeks 1 to 4,and re-fed with two isocaloric diets, either a low-protein diet(LP
diet) with ratio of protein to energy(P/E) of 23 g + M] ! (SL group) or a high-protein diet(HP diet)
with P/E of 26 g « MJ ! (SH group) ,in excess during weeks 5 to 10, while two other groups were fed
LP diet during weeks 1 to 4,and fed LP diet(CL group) or HP diet(CH group) during weeks 5 to 10.
In the experiment, water temperature was controlled at 14.8 —15.2 C during weeks 1 to 4, and at
24.8—25.2 °C during weeks 5 to 10. At the end of week 4,the body weight was lower in SL and SH
treatments than in CL and CH treatments. Moisture, protein and ash contents in whole body were
higher, while whole body lipid content was lower in SL and SH treatments than those in CL and CH
treatments. Specific growth rate(SGR) was higher in SL than that in CL during weeks 7 to 10, and
SGR was higher in SH than that in CH during weeks 5 to 8. At the end of the experiment,the fish in
SL and SH treatments had lower body weight than that normally fed fish(SL versus CL,SH versus
CH). Protein and ash contents in whole body,carcass and viscera were higher in SL and SH treatments
than those in normally fed treatments. During weeks 5 to 10,there were no significant differences(P>
0. 05) in SGR,body weight and proximate composition in whole body,carcass and viscera between the
treatments of SL and SH,and between the treatments of CL and CH. The results of the present study
suggest gibel carp deprived of food under 14. 8—15. 2 C and re-fed under 24. 8 —25. 2 C show partial
growth compensation,and increasing dietary protein level has no significantly positive effect on enhan-
cing intensity of compensatory growth. [ Journal of Fishery Sciences of China,2007,14(1):113—119]
Key words: gibel carp;compensatory growth; water temperature;ratio of protein to energy
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