OE K R 2 Vol. 14 No. 3

Journal of Fishery Sciences of China May 2007

F14EFE3IH
2007 %5 H

S aManEQRMERTXE

WEHA, T REMH, R, F X

(P EA&=RZ SRR BT R, BT R/RIE 150070)

WE.RAAXIHHRERZESEN KT R TE P @ (Hucho taimen) BB EAFRMEHNEEE, WHEAREN 7~8
g M B AFEFTHBEHAKEE D (HR 90 cm, KR 45 cm), LR ILE 4 M E B FA T (50%.46%.42%.38%) , A
EEFAKTER 3R AKTEA0%.15%F 20%), 3t 12 fiAk , SHEANKREAR SANEL, BMELE 100 B, £k
AR KIE 11. 5~17.5 C, B R 7. 8~10 mg/L, | RIAME 3 Ik, LR ILHAT 8 A, SRR WH, AR BN s G ER=4E
BEFBW;BEHKFHEARTEERWRK,E 0% BHKT, SEMERRKFHL, 08 EARKTEERST
LORGBFE (EREKA T HEEP<0.0D FFEAKEFER R B BB R HEP<0.05);E 5B EHKET, 5
BUEAFAKTAM,42% 46 % 500 ELRFRKFEAL KGR E.FHAME FEEKERNENRABEEZRE
(P<<0.05) ;7% 20% FEW5 /K T, 38% 5 50% & A /K FAR L , &Rt & P Y B B ERER R HE 7 & & (P<<0.05),H
BB HERABE ;5 10%R 15% IR AT A, 20% e ik F EE /& T & B M3 (P<<0.05) stk fg i & BB 1A
B fElrE B MM 2 ERE(P<<0.0D);:50% EARKFREERETAGKINERSE, R T HREATEWP<
0.05); 1k B BEBE A = B BAUE K PR RS EREZE RS (P<0.0D), AERE NN 100 I AKF, 82 645
EEEFKTE R 50%, 7 15% M 20% e AKFE T, BEEAFKTER 42%, [FEAK=RS,2007,14(3) :498—503]

RER. B, EBGEN;BRE

FESE S S963 XHkFRiREE A X E%HE:1005—8737—(2007)03—0498—06

B BB (Hucho taimen) R B4 K &R} B8 2 40 B8 7 A B 5 R R oK & T O % £ B R R

#2E, RFERIE (20 C LT B 2, IR EF e JE
FEE, BYRERERRR, BT RBL T HEK,
—RRAR Y 3 kg, IR AT iL 50 kg, KK 1 m BLE,
RfgmmadtihE, Bl zafyiurme s
AT I IF 7 oh [ 5L 248 T R AR BEAT TR AT
H i1 T8 26108 77 7 K WA AW, B R
THESEB KT,
HHFAEE AR DFEFR TR, N T 8
FEEREEMEARGEECH HHRP,HE
AT it ol L AN BT AIL ANAS (5] B R B S50 8 2K g AN
FEEFTRAR, EA W AR ERKE LT B
HEEFUREZ EHAEREENEARNTEE, XA
AURT LARRAR I R 2% F i) EL AT BRI HE 95 g, 0K
M SRR BRI E BRI ME A i, HE SRR D
FER AN AN E A S &, AR A RE R G
I 07 R A PR BT R AR I v 7K 8 8 G A O R 5 (E R
o I ks S U I OB B B B R AR,

Y35 B #7:2006—06—02; 1£1T H#A:2006—09—06.
E&m B BR“+T 77K KT E (2004BA526B0116).

3 P TR AR | X0 (2 HE T 2 A I K AR R T A
ITRAEEHERX,

1 WRAZE

1.1 LI

SEU0 7R R VL K P AT B Ve K M 2R SR
WHEAT, RRAHAENMNATEFNYE S afa, kK
10~11 cm,F i =& 7~8 g.
1.2 AKIW

KH 4X3 HHET ML, BRI S 4 4
TR K F(50% .46 % .42% .38%) , B AN B A FiK
T 3 MR KT (0% .15% 1 20%) , 3t 12 Fhid
B, gk 3 M EE, BNEE 100 B, KR
BRI T B TR HERNR 1, FERE S
ok 80 H 0, F 5 IR & VIR & )5 R AL ]
FLL,A7 4 BPRES N 1.5 mm, )5 4 AN 3 mm, &
F—20 ‘CUkFH#H.
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1 AREARERBSEE
Tab.1 Formula and nutrient composition of the experiment diets
20 %, Composition MLEAL Treatment

1 2 3 4 5 6 7 8 9 10 11 12
%% Ingredient
%/ % Wheat shorts 6 6 6 12.5 12.8 13 20 20.6 20.6 25 27.5 27.4
/% Soybean 6 6 6 6 6 6 6 6 6 6 6 6
1% /% Blood meal 5 5 5 5 5 5 5 5 5 5 5 5
18 /% Fish meal 65 65 65 58 58 58 50 50 50 43 43 43
#4131 /% Fish oil 15 10 5 15 10 5 15 10 5 15 10 5
U E /% Cellulose 0 5 10 0 4.7 9.5 0 4.4 9.4 1.5 4 9.1
R RS/ %
Calcium biphosphate 0 0 0 0.5 0.5 0.5 1 1 1 1.5 1.5 15
iiﬁiﬁiﬁi 0.1 0.1 01 01 01 ©01 01 01 01 0.1 01 0.1
iéﬁi%ﬁfz% 0.2 0.2 0.2 0.2 0.2 02 02 02 0.2 0.2 02 02
KI BN/ % Soy lecithin .8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
W/ % Additive 0.9 0.9 0.9 0.9 0.9 09 09 09 09 09 09 0.9
BERERDEE
Nutrient composition
BEE/(k) - g 1) Gross energy  21.20 19.22 17.25 20.92 18.97 17.02 20.56 18.68 16.70 20.02 18.44 16.45
HME A/ Y% Crude protein 50.03 50.03 50.03 46.26 46.29 46.32 41.95 42.02 42.02 37.99 38.29 38.28
HAERE /% Crude fat 20.10 15.10 10.10 19.65 14.65 9.66 19.13 14.14 9.14 19.66 13.69 8.69

Q) FEMFNCK) : Ve,0. 1; 8T, 0. 2; PLE AL, 0. 025; B E,0. 05; M EW,0. 1. QO EELEEEZAMETE S E(E kg WHR) :DL-o
£ EW 60 mg, 4 E K5 mg, 4 FE A 15 000 IU, 44 % D; 3 000 IU, VB, 15 mg, VB, 30 mg, VB 15 mg, VBy2 0. 5 mg, & 175 mg,
B 5 mg, LB 1 000 mg, ¥ & 2. 5 mg, 2 B2 45 50 mg. Fe 25 mg,Cu 3 mg,Mn 15 mg,1 0. 6 mg F1 Mg 0.7 g. (3) BEEHHH F X H.23.6

kI/g B H:39.5 kI/g e i ;17 kJ/g NFE[S 61,

Note: (1) additive( %) : Ve, 0. 1;choline HCI 0. 2;antioxidant 0. 025 ; antimildew, 0. 05 ;betain,0. 1. (2) Vitamin and mineral premix(on basis
of kg diet) : DL-o-VE 60 mg, VK 5 mg, VA 15 000 IU, VD; 3 000 IU, VB; 15 mg, VB, 30 mg, VBs 15 mg, VBi2 0. 5 mg, niacin acid 175 mg,
folic acid 5 mg,inositol 1 000 mg,biotin 2. 5 mg,pantothenic acid 50 mg. Fe 25 mg,Cu 3 mg,Mn 15 mg,I 0. 6 mg and Mg 0. 7 g. (3) Gross
energy was calculated according to 23. 6 kJ/g for protein,39. 5 kJ/g for lipid,and 17 kJ/g for NFE5—61,

TITE EE N AN K R (12 90 em, /KK
45 cm) FHEAT . E A SEI FFOA A, S5 50 f 58 L BE 1 1R
BHRME 7 d LIS N SRR IR, SRR T 4R BT, fa LT
24 h, R E ZBEC0. 5 ml/L) BRI J5 & 14 i &= A4k
K, 55 100 B, L5 H KRR K, & R KE
(11.5~17.5)°C, & A M E 4 (7. 8~10)mg/L FHE
(30~40)L/min, & RF THME 3 &, W= H 514
TR 2% ~3% , LA T A R R0, B Rl
SKBAKBERN R R, STRILHHT 8 A, LR
i, g 24 h, ARG BRI ERK KR E,
1.3 &EREP

LI TFFLRIE 15 B, LR RET AL HR
12 B, R EUEE , 43 50 & A fik i =, N UK
(=20 OB LW, BN AT R E v S,
BURFARAR S F BOAF AR L, 2 5 W5 B AR AT K 4

&, E R, I ER R (105 O L LK E Ak
AR F 425 43 70 W 5 A 5 7K 43 L FH 8 B 5T DM i
1.4 FHiIrWMAE

SR 45 % A SAS 8.2 ANOVA T fE#EIT
FEom A B, B HE A E bR E
(X£SD) &7 ,P<<0.05 A EREF,P<0.01 A
hERWEE,

2 FRESH

2.1 ARIEZEABRMERKEMET GERKMERN
A

KA RINE 2 Pron, AFRLHENE D A
JRE SRR PR R W, RS R R, 1 AN R R
WiK-FEAREENE D EE KN MK, AE

1@ =/A
Re %2
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14 %

10% 5 Wi /K7, 5 HoAh 8% (1 K SFAE B, 50 % B
KFEBEREG TEARGEREMFYHEE (P
0.0, FFEAEKEMENAZREER I (P
0.05) ;75 15% flg i /K 7, 5 38% & (1 /K P # L,
42% 46 % A1 50 % B E KT B A T KK R
BCPHWHBEMS AR, B3 BETIHR R
(P<<0.05); 7E 20% AE Wi 7K F,38% 5 50% & M i

KV RE R T AR &, H I E AR R
¥ (P<<0.05), {8 HAh % H = 7 A E3E (P>0.05),
BER S EMES, R RNEE FI, 5 10%
5% e A L, 20 % AR /K F R E - ® T & A R
MFE(P<<0.05), FffH A A FKE 25, & E R
R BRI S AN R Ab B RS R oK R AR B B
B (P>0.05),

F2 FREHMEARKENETT &E KEENTE

Tab. 2 Effects of different lipid and protein levels on growth performance of H. taimen n=3;X£SD
EILGREN R Ak R Ak FIH . -
o e o ) ; FEEK EWE L, o,  EAR
&b 2 2 JRiE/g WEER/Y%  RE/g K /mm ME/g .., . L. EL R o
.. . . ) /(% » d7!) Condition B
Treatment Initial SR Final Final Daily FCR
. . . . SGR factor PER
weight weight length  weight gain
1 7.84+ 99. 33+ 26. 72+ 15. 47 0.34+% 2.19+ 0.72+ 1.09+ 1.84+
0.43 1.15 0.92* +0.13* 0.02* 0.09* 0.02® 0. 06¢ 0. 092>
5 7.89+ 99. 33+ 25.58+ 15. 17+ 0.31+ 2.10+ 0.73% 1.14+ 1.75+
0. 04 0.58 1. 45% 0. 222 0. 03% 0. 092 0.02* 0. 09¢f 0. 13b
3 7.95+ 98. 67+ 25.97+ 15. 34+ 0.32+ 2.11+ 0.72+ 1.16+ 1.73+
0.26 1.53 1. 81* 0. 32 0.03* 0.07% 0.01% 0. 094%f 0.13b
A 7.82+ 100. 00+  25.24%+ 15. 32+ 0.31+ 2.09+ 0.70+ 1.17+ 1.84+
0.51 0.00 0.43% 0.10* 0. 00> 0. 09 0.03® 0. 034 0. 04>
5 7.91+ 99. 00+ 24. 90+ 15. 11+ 0.31+ 2.05+ 0.72+ 1.20+ 1.80+
0. 26 1.00 0. 922 0. 082* 0. 022 0. 122 0. 022 0. 09 0. 142
6 7.91+ 99. 00+ 22.93+ 14. 62+ 0.27+ 1.90+ 0.73% 1.35+ 1.59+
0. 20 1.73 0. 88+ 0. 30¢ 0. 02¢ 0. 05% 0.03* 0. 072 0.08°
; 7.95+ 99. 00+ 24,99+ 15. 21+ 0.31+ 2.05+ 0.71+ 1.21+ 1.97+
0. 28 0. 00 0.31% 0. 16 0. 01 0. 05 0. 03 0. 05 0. 04
8 8.03% 99. 33+ 25.03+% 15. 05+ 0.30+ 2.03% 0.73% 1.29+ 1.85+
0.15 1.15 0.38® 0. 212 0. 012 0. 062 0.02* 0. 04> 0. 06%
9 7.86+ 99. 67+ 23.57+ 15. 15+ 0.28+ 1.96+ 0. 68+ 1.30+ 1.83+
0. 54 0.58 0. 59" 0. 19 0. 01" 0. 12 0. 02" 0. 0gebete 0. 11
10 7.96+ 98. 67+ 23.54+ 15. 08+ 0.28+ 1.93+ 0.69+% 1.32+ 2.01+
0.12 2.31 1. 89bd 0. 582* 0. 03+ 0. 132> 0. 022 0. 1524 0. 20*
1 7.89+ 97. 67+ 21.82+ 14. 67+ 0.25+ 1.82+ 0.69+% 1.46+ 1.81+
0. 46 2.08 0. 83¢ 0. 35" 0. 02¢ 0.17¢ 0.03% 0. 15 0. 19%*
12 7.91+ 98. 33+ 21. 63+ 14. 44+ 0.25+ 1.79+ 0.72+ 1.40+ 1.88+
0.19 1.15 1.16¢ 0. 36¢ 0. 02¢ 0. 06¢ 0. 03% 0. 092 0. 12%
P value(ANOVA)
Protein 0.249 8 0. 000 1 0. 001 4 0.000 1 0.000 1 0.118 8 0.000 1 0.026 5
Lipid 0.716 0 0.005 7 0.008 9 0.004 5 0.018 6 0.281 4 0.0215 0.018 0
Lipid X Protein 0.883 4 0.473 9 0.2816 0.515 8 0.802 5 0.071 9 0.571 6 0.654 2

.1 AR BB ARFEF R RIE E R R E(P<0.05) ;2. BiER SR(X) =100X LWL RBE/ B VIHEH3. 5 E LK% SGR
(% +dD=100XUn XK ERE —In WHEEFE) /LB RE 4. JBHFE (K =HFE () X105 /46%K3 (mm?®) 7 ;5. 17 Z % FCR=1#%
B/ (EREME—VIHAERE) ;6. EERME=HE(QQ/EEHENE(Q;7. P value. L K&l “FF E 41 4 7.

Note:1. Means within a column without common superscripts differ significantly(1’<<0. 05) ;2. SR(Survival rate, %) =100 X Finial fish a-
mount/initial fish amount;3. SGR(Specific growth rate, %) =100 X (In finial weight —1In initial weight)/ feed days (d) ; 4. CF(Condition
factor) =fish weight(g) X 10° /fish length?® (mm) ;5. FCR = diet weight/( finial weight-initial weight) ; 6. PER (protein efficiency ratio) =
[wet weight gain/protein intake];7. I’ value:one way or two-way analysis of variance.
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2.2 FRIZEBRMBHKTNE S &K HIF G

BERL A T & =R I, AR AR S B iR
(P<<0.01), =54 R W2 3, FR&E A UK EFE
EmT Ak Kk HETMHEHEARSEXE<
0.05), 5 H A& H FUKFMH L, 500 EAR S E R

FRRE T BERDAMEIEG S &, ®e THhEAS
B, BEE R & A BN K CF B R m AR B
HEBEMP<0.0), EAFEEE M, 4L
T 5 AR 7 B, JIE A RE T v, HE s
200 HR 5 55 1094 g 5 48 BE AR 3 7K~ (P<<0. 05)

#x3 TREHMEARKINE T &EKKDEFME
Tab.3 Effects of different lipid and protein levels on body composition of Hucho taimen

n=12;X+SD
P LBz Ko /% MEAR/ % A HEE /% Hfe/ (kI g™) Rk % E Rt/ %
Treatment Moisture CpP EE GE VI HSI
1 77.0440.41®  15.6740.50®  3.8740. 39 5.2340.12® 2.014:0.19* 10. 3441. 07¢
2 75. 4240, 92P 16. 8145. 53¢ 3.3840.76%¢  5.3941.74° 1.7840.14%  8.63+1.18%
3 77.10£0. 64®  15.864-0.54®  3.2240.37%  5,024-0.17% 1. 9440.17® 9. 0640. 86>
4 77.67+0.83®  15.3240.77®  3.8640. 44° 5.1440.19® 1. 7440.22% 9,601, 09%*
5 78.294+0. 64° 15. 0040. 42P 3.1240.46% 4, 774-0. 26" 1.7840.29*  8.65+1.01%
6 78.86+1. 80* 14. 814+1. 03P 3.4340.64%¢ 4, 854-0. 47" 1. 660. 22¢ 8.3241.13¢
7 78.5340. 78 14. 984+0. 37° 3.564-0. 39%* 4.944-0.19% 1.6340.242¢  8.62+1.32%
8 77.7940. 85  14.9740. 35" 3. 6540, 48® 4.984-0. 25% 1. 8940, 29%* 9.73+1.43%
9 78.29+0. 81° 15. 1440. 69° 3.1340.25%  4,814-0. 23" 1. 7440. 26" 8.7940. 91
10 78.1641.03° 14. 3940. 78" 2.92+0.97¢ 4.5510.43° 1.7040. 17 9.1941. 149"
11 77.754+1.28%  15.1640. 76" 3. 6440, 49® 5. 0240, 35%* 1. 6440.13¢ 8.684-1. 09«
12 78. 46 +0. 82° 15. 2240. 45P 2.994-0. 56% 4.7740. 29" 1.7940.27%  8.214+1. 24¢
P value(ANOVA)
Protein 0.000 1 0.011 3 0.091 8 0. 000 1 0. 000 6 0.064 9
Lipid 0.231 3 0.527 4 0. 008 2 0.000 1 0. 964 6 0.078 3
Lipid X Protein 0.011 3 0. 661 4 0. 000 3 0.000 1 0.004 9 0.308 3

£l AR EE(GE) % 23.6 kI/g EHH,39.5 k] /g le it B, NFE 2B Rit;2. AL (X)) =100X AR &/ kR =;3. ikttt
() =100X i & /B fE & ;4. FF|PAEEAAFTZ IR E R 2 FE <0, 05).
Note:1. Gross energy(GE) was determined according to 23. 6 kJ/g protein, 39. 5 kJ/g lipid; NFE was ignoved. 2. Viscerosomatic index
(VI, %) =viscerosomatic wt/fish wt X 100%. 3. Hepatosomatic index (HIS, %) =liver wt/fish wtX100%. 4. Values with different letters

are significantly different in the same culumn(/’><<0. 05).

3 i

3.1 ANPEARMERXKENEFaHEEEK
eS80

YT FEEAR, AL EMERLAN R RIEERN
B R TR, Cowey™ 45, 76l 2 & 75 7 E AT, Wl
R U EAE N KM KT R AR CE K AR, &
AR E W E AL, 2 HE N IR R IR,
U Ah, R DA B A R F B B B A AR AE N R
MR bR, SR ER AT R B R, AR TR
eH AR, W, 8 B 0E B AR AR ok PEE B & A
HEARTERE R, KU LLF H S E R E

ARKENERRITEE P ARARMENRER,
MEREHREEMES RELHFEERN, —&a
MAEKESFE— AP & BT e Rspgh
7E 10% Be W5 /K F , BB 3 & 15 FUKF A 38 % 48 i 2
50%, ¥ A AN HSE MR E A KETm,
AR ETRE A, EFRRITEH, XK
T 50% & A KT 7 B 12 AR KOl IR At
T, BRI PIE 15% M 20% FE BT K F F,42%.
46 %R 50% B H K F &L RAFEFIHHEE
AR EAKEERARE , XRPEARTEREN
42%, XERMAKAHEMBERARTFEEREAL
— 20, W K P (Salmon salar) EEH T EH &R
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7R

14 %

4595021 T 4 (Oncorhynchus mykiss) MR EH K
THE A 42%~48% , BBk 20% ~24 0,

A SEG o B R A TE R — B BRI i R
07 7K F EEAR AR W7 K P 3 B 47 AR KR I (R
FERIGR B2 ) IXPRAE “ 8 BT A 4F 70T 7R T
ﬁgﬁnﬁf)ﬁy)ﬂ%m (Icmlurus puncmtus)iﬁﬁfﬂT IEJ
FE A A0 fﬂﬁjﬁ%@(Scop/z,th,aln'zu.s’ maxi-
mus Laceped) %ﬂﬂ:@(Paralich,th,ys olivaceus) BT 5%
e EURR R 7 7K S %o AR T T R R R D R AR A RO
%[18—19]o
3.2 ARPEARMERKIENETEHEEK
R4 B9 82 IR

A S o Bl ERR) b B I S B R BE hn, 4K s
F &M L F, Bromley™ fl Kaushik <19 % I, &
Jig T 7K S AT 58 v o B | K 25 R 69 4K R T S =
XEEALRER —H, FELRIBEEARES ZH
I, ARG BT, BE AR 7S 0 & 0 5 b, AT AR L e
jJ o JXL?XIJ 71%@?1%@(501@67101)5 ocellatus) K]

SR — 20 XU B TE IR 7 K e, T 2R
//\EPEEIHH TURREE K,

G, BlK P F A EA NS EE
Bk, AR BRI KT, BE &K E A
[, £ 10% iR, EARTFEEN 50%, &
15% A1 2000 lE Wi KF T, EE A 2 BN 42% .,

SE

B FEE,ZER, S EPAATETERANULHAR
[J]. F E kPR 2,2003,10(1) : 26 —30.
HIE, D RE,EER, S AENYHENECRERETE
[J]. K F=247,2004,28(4) :425 —430.

XK, X, AT, %, W E AR EK TR Ak A
KA R A R R L], K2R, 2002, 26 (3) 1 242 —
246.

(1]

[2]

[3]

[4] National Research Council. Nutrient requirement of fish[ M].
‘Washington DC:National Academy Press,1993:77.

[5] Garling DL,Wilson R P. Optimum dietary protein to energy
ratio for channel catfish fingerlings[J]. ] Nutr, 1976,106:1
368—1 375.

[ 6] Samantary K, Mohantly S S. Interactions of dietary levels of
protein and energy on fingerling snakehead[J]. Aquaculture,
1997,156.:241—249.

[7] Charles Barnham PSM, Alan Baxter. Fisheries notes, Condition

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

factor, K, for salmonid fish[ M]. State of Victoria, Department of
Primary Industries,2003. 1—3.

Bruce B, McGoogan, Delrert M. Metabolic requirements of red
drum, Sciaenops ocellatus, for protein and energy based on
weight gain and body composition[J].J Nutr,1998,128:123
—129.

Cowey C B. Nutrition: estimating requirements of rainbow
trout[ J]. Aquaculture,1992,100:177—189.

Siddiqui A Q, Howlader M S, Adam A A. Effects of dietary
protein levels on growth, feed conversion and protein utiliza-
tion in fry and young Nile tilapia, Oreochromis niloticus[J].
Aquaculture,1988,70:63—73.

El-sayed A M, Teshima S. Protein and energy requirements of
Nile tilapia, Oreochromis niloticus ,fry[ J]. Aquaculture,1992,
103.:55—63.

Lall S P, Bishop F J. Studies on mineral and protein utilization
by Atlantic salmon (Salmo salar) grown in sea water[ R].
Fisheries and marine service, Canada,1977.

Satia B P. Quantitative protein requirement of rainbow trout
[J]. Prog Fish Cult,1974,36:80—85.

Carl D Webster, Chhorn Lim. Nutrient requirements and feed-
ing of finfish for aquculture[ M]. CAB International, 2002
153—168.

Murat Yigit, Shunsuke Koshio, Shin-ichi Teshima, et al. Dietary
protein and energy requirements of juvenile Japanese flounder,
Paralichthys olivaceus[T]. T Appl Sci,2004,4(3) 1486 —492,
Lee D J,Putnam G B. The response of rainbow trout to var-
ying protein/energy ratios in a test diet[J]. ] Nutr,1973,103:
916 —922.

Page ] W, Andrews ] W. Interactions of dietary levels of pro-
tein and energy on channel catfish (Ictalurus punctatus)[J].J
Nutr,1973,103:1 339—1 346.

Caceres-Martinez C M, Cadena— Roa, Metailler R. Nutritional
requirements of turbot (Scophthalmus maximus) 1. A prelim-
inary study of protein and lipid utilization[J]. J] World Mari-
cult Soc,1984,15:191—202.

Lee S M,Cho S H,Kim K D. Effects of dietary protein and
energy levels on growth and body composition of juvenile Jap-
anese flounder Paralichthys olivaceus[J]. J World Aquacult
Soc,2000,31:306—315.

Bromley P J. Effect of dietary protein, lipid and energy con-
tent on the growth of turbot (Scophthalmus maximus L.)
[J]. Aquaculture,1980,19:359—369.

Kaushik S J, Medale F,Fauconneau B, et al. Effect of digesti-
ble carbohydrates on protein/energy utilization and on glucose
metabolism in rainbow trout (Salmo gairdneri R.) [J]. Aq-
uaculture,1989,79:63—74.

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



http://www.fineprint.com.cn

34 BHAE.BYAMANEARNENERE 503

Requirement of dietary protein and lipid for juvenile Hucho taimen

XU Qi-you, WANG Bing-qian, XU Lian-wei,JIA Zhong-he, YIN Jia-sheng
(Heilongjiang River Fisheries Research Institute,Chinese Academy of Fishery Sciences, Harbin, 150070, China)

Abstract: A 4X 3 factorial feeding trail was conducted to determine the optimal dietary protein and lipid
requirement of juvenile Hucho taimen. Juvenile fish with initial average weight of 7—8 g were raised in
tanks of 90 cm X 45 cm. Twelve practical diets were formulated to contain four protein levels(50% ,
46% ,42% ,38%) ,each protein levels with three lipid levels(10% ,15% ,20%) s each diets was random-
ly assigned to triplicate groups of 100 fish. Water temperature fluctuated at 11. 5—17. 5 °C;dissolved
oxygen content was approximately 7. 8—10 mg/L during the experiment period. Fish were fed 3 times
daily to apparent satiation for 8 weeks. The results showed that different treatments did not influence
the survival rate. Protein requirement was influenced by lipid level. At 10% lipid level, finial body
weight, finial body length and average daily weight gain all increased at 50% protein level (P<C0. 01)
compared with other protein levels,and SGR and FCR were improved(P<<0. 05)too. At 15% lipid lev-
el,compared with 38% protein, finial body weight,daily weight gain,SGR and FCR were improved (P
<C0.05)by 42% ,46% and 50% protein. At 20% lipid level, finial body weight,daily weight gain and
FCR were improved by 50% protein compared with 38 % protein, but there were no differences among
other groups. Compared with 10% and 15% lipid levels,PER increased at 20% lipid level(P<C0. 05).
Body fat content increased when feed lipid increased (P <C0. 01) ; body moisture and fat content de-
creased and protein increased on 50% protein level (P<C0.01) ; body energy content increased when
protein and fat levels increased (P<<0. 01). Viscerosomatic index increased when protein increased (P<C
0. 01). These results suggested that at 10% fat level, the protein requirement was 50% ,and at 15%
and 20% fat levels, the protein requirement was 42% for juvenile Hucho taimen. [Journal of Fishery
Sciences of China,2007,14(3) :498—503]
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