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FE: ST [ HeA) 7 90 BRSO s 4 ik ) 35 B 48 ( Hucho taimen) EGLE KRR S B0 W. S22 4 AN, BHK 3 A
HE BNER100 BHEAERET~8 g 551 HGL WA, Win15% A, 552 H(G2) HE3 A(GIH 44
(G451 5% 10% F115% T B A, SSRHET8 M. ZERFH, ARMERFEZENFEHHMELZRAEE(P
>0.05) , {EFE 5 Tl E 5l 038 n, e A KRR IR R AR SR = G3 FI G4 AR B A KERZE ST 61 H(P>0.05);
G4 AR RZES T GL A(P>0.05). G3.G4 AME AL BEMHM(P<0.05) . AR H/K 5 A& B
A A ENERTEE(P>0.05), TRFWH, SEEARHET UZ2REamA TP afamsEr=. [$E

KPERF%,2006,13(6):1 023 -1 027 ]

FEER B B P A K R
i E 5855963 XHkFRIRAD: A

¥ % % ( Hucho taimen ) 72 £ 5 T 1 /K 9 B XA
B PEA K VE B, W E /2GR (20 °C BT ) R
B, BB AL R E . ENAKERERR,
BT REZTRAE, —BMEREE3 kg KLE, K
ANMATEE 50 kg, A 1 m BLE, BEEBEL G
friE. B YIRS S 2 RS

Il & E'E 1 n3 HUFA, 2 aiaihr) £ 2
R SkIs . fayh it 28 P BRI, h TR
SRR TR T B, f o 0 A R T D o [
T i 5 AL, HOR R AR ORI, SRR
an A A FEEDRL I IR RS2 SRS LB . AT
RS, fE KUV Solmo salar) TR KL A 100% MV RR
¥R EA R R v A 7 e £ T AR A AR R AR
23 R R RRGE R R I (4 B
KU, (BT T8 B0 e SRR H DA K & 0 7
WE TR (075 75 TR B2 ) oK WOCERIRGE » A SE 30 AN ]
Eb 5 Bt 5 e HOAX £ v, BT 5T 05 2 4 A KTk
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TR S [R]ET A B8 Sy . Al £ 28 AR Rl v 5 A F it
RS H TR
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1 ##RFTE

1.1 ##

S 7E BB VLK = S A K P 2R A
T ERHBAATEEME P Ea, Ak
10 ~11 cm, J R 7 ~8 go ML A 1L AR i
¥l AP, ST A R RIE =R
1.2 HEE

KRR 5E L A v, gt 4 41,
BHRIANES, BNES 100 2. EahE R
KBTS 'NAER 1. AR 5 B AR 7 KI5
ANEAN AR R 2 A R, 26 1 A CGL) A0 R4,
TR RN 15% i, 55 2 2HCG2) RN 5% =it AN
10% fa i, 5 3 A (G3) ¥R N 10% 2.3 A1 5% 1,
BAHAGOHOIRNMI5% T, TR 4ed FMME
TCEIRINE S UL ES ( Oncorhynchus mykiss ) 75 225
e FkHER SR T 80 B, HE RS IIES
S5 B BURALEERL, BT 4 B BUR. E2 41,5 mm, 5
4 H%3 mm, BT -20 CKFEH &H.

SCI TR P B AN K B A C B4R 90 em, KR
45 cm) AT . IEZUSLI A, SL 5 f AN R A R
T 7 RAF OGRS 5. SERTT 45, MULR
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13 %

24 h, AP 412 (0.5 mL/L) R, B & 45 &=
KGN AKGRAE 1, BEA4E 100 2. SES KA TR
SRK, B RM KR (11,5 ~17.5 C), & A% E
(7.8 ~10 mg/L) A% (30 ~40 L/min). HAF
TR 3 I, AR R ER 2% ~3% , L&
%A TR R bR, R AD B KR 3 & .
ST 8 A, ER A WG, e 24 h, RE &
B A T

1.3 RESNE

SEU T 463k 15 2 fh, SRR 45 UG AN AL B AH R
12 A, FRIBEEOE, 20 A0 & PR A 5 5 & TR UK
FC =20 COHWIREM . ZJ5MEBEYIEKD &
B, SRR, AMEIR T8i% (105 €O JL K Rk
ANER IR B 20 ) D 52 1 7K 23 AL 3 B 5O i

il g8

F1 EAREAREFHSSE

Tab.1 Formulation and nutritional composition of the experiment diets %

H5+ Composition

4320 Treatment

Gl G2 G3 G4
J= ¥} Ingredient
1% Wheat shorts 12.5 12.5 12.5 12.5
411 Soybean meal 6.0 6.0 6.0 6.0
¥} Blood meal 5.0 5.0 5.0 5.0
¥ Fish meal 58.0 58.0 58.0 58.0
49l Fish oil 15.0 10.0 5 0
il Soy oil 0 5.0 10.0 15.0
WIS Additive composition
1% — 245 Calcium biphosphate 0.50 0.50 0.50 0.50
#5444 Vitamin premix 0.10 0.10 0.10 0.10
A H 5B ILE Mineral premix’’ 0.20 0.20 0.20 0.20
KEBEHS Soy lecithin 1.80 1.80 1.80 1.80
N7 Additive® 0.90 0.90 0.90 0.90
B FE 14 Nutritional composition
K43 Moisture 6.49 6. 56 6.48 6.51
AHEEH Crude protein 46. 30 46. 30 46. 30 46.30
AE BT Crude fat 19. 65 19. 65 19.65 19.65
TEHRER Cia3aos 0.23 0. 56 0.89 1.22
3n-3 4.79 3.60 2.41 1.22
TPIMER Cigipam 0.50 3.10 5.69 8.29

FDEABEENEAHMELES kg M 55:60 mg DL-o-4 HH,5 mg 44 % K, 15000 1U 4 4£ % A.3 000 IU 44 & D;, 15 mg
VB, .30 mg VB, .15 mg VB.0.5 mg VB,,,175 mg {HE,5 mg M H2,1 000 mg ALEZ,2. 5 mg £ %50 mg 37 #245,0.7 g Mg,25 mg Fe,3 mg

Cu,15 mg Mn,0.6 mg I.

2)EMFEFECP ) : Ve,0. 1: MEEL,0.2: FUEALF0. 025: B &5, 0. 05: F H50. 1.
Note: 1) Vitamin and mineral premix( mg or IU/kg diet):60 mg DL-a-Vg.5 mg VK, 15 000 IU VA,3 000 IU VD,, 15 mg VB,,30 mg VB,.
15 mg VBg¢,0.5 mg VB, 175 mg niacin acid,5 mg folic acid,1 000 mg inositol,2. 5 mg biotin,50 mg pantothenic acid.0.7 g Mg,25 mg Fe,3 mg

Cu,15 mg Mn.0.6 mg I.

2 Additive( % ) : Ve,0. 1; choline Hel 0. 2; antioxidant 0. 025 ; antimildew , 0. 05 ; betain, 0. 1.

1.4 HELESFHIHTFE

K H] SAS 8.2 ANOVA it fEHHAT F =i il %
WL T4 P £ fRiEE (x £ SDY X
TP<0.05 AEREE,P<0.01 N EZERMEE.
SRR E T AT

DFFE £ K% SGR =100% x (In W, —In W,)
/t;

2) X% SR =100% x A/A;;

3K RH FCR=F /(W -W,);

4) i3 CF = W, x 10°/BL? x 100% ;
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FRGHSS iU o B A AR KR B ) R 1025

$)MEAEH, VI = 100% x W,/ W,

6) AT H HIS = 100% x W,/W,
A W SR AW TE (g)s W LR A MG &
Cglst: SEHRIT ) (dD s Ag: LRSS WAL A, LR
IGREGF, A& BL: A K (em) W, WIEE (g):
W, FFECg).

2 #R

2.1 FRELFISHMAEHGET BEKERERN
A

W 2 B, Sl O f o  AfE 4 K

PR AR E AT B ZHEH(P >0.05), [
Gl HLL G4 1 G3 K& mE 7 il # T 6.11%
2.98% . AFLEEFHHAREEZRALEP>
0.05) , {HBEE 5 3Hs in b ] iy 386 hn, H 38 E b2
B, 5GLMK. G4 MBHEERKEEERS
(P<0.05), 43 B R = 11.96% F1 10.53% . [FIKS,
G4 W E B ERE (P <0.05),6G3 LRI B IRE
e, &SI AR RECE G, b G3 A1 64
BEMET GL H(P<0.05). A[RIALHZ [0 G %
B, AR B B ZE 5 .

R2 EARPREKTFERNES SEKEENZT

Tab.2 Effects of different level of soybean oil on growth performance of Hucho taimen X+SD
ZGIRES lEN'S - X .
R/, K FIHEGE B/ . "
wEs g s D s RESem WRRER g PR s miE
Treatment Initial body Initial body ight y length y Dg' v eai SGR fact Survival rate FCR
wei g}ll len gth wel,; en; ally gain actor
782 1064 2521+ 1532+  0.31z 2.09 = 0.70+  100.00 + .
GllConl) 7y 0.19 0.43 0.10 0. 00 0.09" 0.03" 0.0 118%0.03
o 7.51% 10.46+ 2480+ 1522+  0.31z 2.14= 0.70+  98.33z 1.09+
0.96 0.37 1.89 0.26 0. 02 0. 09" 0.03" 1.53 0.02%
o 7.09 % 10.25+ 25.96x 1523+  0.34z 2312 0.74x  98.67% 100+
0.16 0.09 0.69 0.25 0.01 0.03* 0.03* 1.15 0.03"
o 7.22% 10.33z  26.75%x 1509+  0.35z 2.342 0.78+  98.33% 1.03 £
0.17 0.09 2.39 0.41 0. 04 0.13 0.02° 1.15 0.11°

E:FAEE L AP SR RERBE(P<0.05).

Note: Within the same row, values with different superscripts are significantly different( P <0.05).

2.2 AREHSHRAREGHETEFEEXRDTH
A

sERIMER 3 FR, AR AL E 2 18] 48 7R B4 K
SERMEARMARE S ENZRREZ P>

0.05). RFECHEF AL ZRAEE, B G1 M
[t G4 I A AR E 4%, G4 I Lh L= INH
BERES, 2 G3 H B EME(P<0.05).

*3 ARPREKESHMNE S @RS

Tab.3 Effects of different levels of soy oil on body composition of Hucho taimen X+SD:%
! Koy HEA R AEHB iigN=q AL
Treatment Moisture Crude protein Crude fat VI HIS
G1(Conl> 77.68 +0.83 15.32+0.77 3.86 £0.44 1.74 £0.22 9.61 +1.08"
G2 77.65 +0.88 15.10 +0. 67 3.45+0.63 1.79 £0.21 9.25+1.19*
G3 77.97 +0.72 14.99 +0.77 3.44 +£0.62 1.82+£0.22 8.57 +1. 08"
G4 77.53 +0.69 15.23 +0.45 3.76 £0.39 1.90 £0.21 10.16 +1.01°

E:FAEE L AP SR RERBE(P<0.05).

Note: Within the same row, values with different superscripts are significantly different( P <0.05).
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13 %

BT = A R, K A, FHRIEH
REACBR I Z B Z E . ARSI TES B aft
Tk AT 100% 3 A Bl 58 0 R I ) 2R
R U S A K AR B AR R (P < 0..05)
XS FRE A RS i, FoAh— LS 19 B FRAR I 45
M. Torstensen 257 PRI & i Sk v A
AN JBRFF ) 100% 175 £ ik 0 A P 3 e Al £ 1 AR K
RFET-RBEA 7L F . Gordon Bell'™ %5 I I 32 HF
T 100% 15 H ik X K 78 o Bk 2R AR BRI F 28 R
FEAERGMA . RAL, — LR A AR i R SR B R A
ALFFHT 67 358 C Salmo trusea )™ AL 4R 15 C Salveli-
nus alpinus )™ 21 11 ( Salvelinus fontinalis )™ F1 K
BERRRIA T AT T 9%, 0 TR K At 75 3
FIRER 2 . Viegas M1 Contreras ™’ % Bl K 2% ELfig
#( Colossoma macropomu ) T/ K} 7% I = yih F A%
ARt 5 i 3 D 2 P AN R A AR TR
%3k £61( Oreochromis ) 1A [RIFF: 1 B 2R , & 6 ( Parasi-
Turus asotus ) [FURL H1 7% 10 A A vl B 31 L 78 A vl RN
HROFr vih S5 % I % £ T ol R B A K AR E TS, Ng
20T oy 5 LAl £ AL RS B0 K B R K v R AR
5 6 8 BT g A RLRE AR KR . ) B A
6% .3 AN T I T AR T ST R T B FLIR G R
W2 [41 3k 7 ( Megalobrama amblycephala ) # 6, 45 FAH
SHEE R R RN E A R RN & X
ST 5 14 3% B A A I s A i 2 W AT Y, B
AN [ R AE 4 i 17 3 g s e 28 AN [R] S AN [R] ¥ £ )
AN — 2, AR R R ) MUk i R A B U

AR T AR o A e i R B
AR, {252 100% X2 f i 4 B 74t
I Ak b R T o I 2 v i B, IXVT B R X
Kb PR R T AE I DT AR 25 B0 SR, XM 5 —
77 TR A % 0 ] DUR I s R A S e 6 TR
AR 3 KT P R 43 B 5% ) At 2 2 R AR E,
Menoyo %7 FH VR FF il 576 42 4 48 3 4 6 7 7
REEREMEN 20K 4 %MW, {2 Bel
AU e B, A IR 1009 o 3 41, WL PR B 7
=T 50% A1 100% £ i 4, LA R A AR 5 T
IR I U B D % R TE B L LA — U St 4
BRI e gk B R R R AN R A AR A
I7l Jig 7 98 UL AR AN D

P T 7 7 90 ok 2R 7 B kb, £ )

B ERRZ BB, R 7 S by e A AR e op N ik
B2 ALl SRR R I R R A fr i, X R AR
e ARLH U E M BRI A TUR R IRE 2 &
eI EE, SR 2 AR AR R B 2
B D AR LR E A E .
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Effects of soybean oil as replacement of fish oil in diet on growth performance
and body composition of juvenile Hucho taimen

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

Abstract: Dietary lipids are major source of energy and also provide essential PUFA for fish. But the resource
of fish oil, which was the major source of dietary lipid,was scarce. So it’ s important to find a replacement for
fish oil in aqua-feed. In this study, four treatments were designed and three replicates were set in each treat-
ment, each with 100 juvenile fish( body weight 7 —8 g)in each replicate. G1 was set up as the control group,
with 15% fish oil added in, and treatments G2,G3 and G4 used 5% ,10% and 15% soybean oil respectively
as the replacement of fish oil. The experiment was conducted for eight weeks. The resulis showed that there
were no differences in survival rate( SR) and daily weight gain( P >0. 05 ) among different treatments, but spe-
cific growth rates( SGR) and condition factors were significantly improved when the soybean oil level was in-
creased, and feed conversion ratiol FCR) decreased in G3(P >0.05)and G4(P <0.05); SGR increased in
G4 and G3 significantly( P <0.05) and conditionfactors increased significantly in G4. The moisture, crude pro-
tein and crude fat content of fish body were not different among different treatments( P >0. 05 ). The conclusion
is that soybean oil can replace fish oil completely and can improve the production of juvenile Huchotaimen,
which is very significant in feed producing of H. taimen. [ Journal of Fishery Sciences of China,2006,13(6):
1023 -1027]

Key words: soybean oil; Hucho taimen; growth performance; body composition
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