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AP EHEREREREANFTOREEYEE KMERE.
R B 57 B i A L Fe Fm B 52 i

MRV OAXEL BKOEY 2R4N EXHEL AAMCT
(L WA RO 5, ok Ve A R B 3
KPRER RN 5505, TR 402460;

2. WKL A HFEBIER, )1 A% 625014)

E: K% 7 DL Z AR O FE41), 20%. 40%. 60%. 80%. 100%H & # & 5 ik it tH 6
MERAF WA Y, BT RS REE (AL A2, A3, A4, A5 1 AB). ¥ 540 &
R E #(14.67£051) gty F R A A AL N 6 MR 4, BAIANEL, BENAELI0RE
R #, 2 H AR 6 Ff Bl BRI A R, R Y 45 do £ R KW, EMEaER AT
FORBEENEKALES ., THEREREANILE N 60%E, K& ER
(WGR). % £ K F(SGR). % #%& & 8 F (PER) ¥ 2| & & (4 7] & 118.08%. 1.95%/d #n
207.22%), 15k Z #(FCR)# /N(1.27)(P<0.05), 5 H 4 & X 4148 b, &R ] % 100% 8 i
% 414 WGR. SGR. PER & % 1%, FCR % 7 & (P<0.05), 1 — &k % WA [ 3 247 7 %,
FoE e KRG RERTIHMEABERLA N 3425%~45.46%; [Ex T MERERE A
ol B3k, fkAka . MR, JBHEZRLTEE(P>0.05), HEAELHEAEHERAF
7 60%Ff 3k 2| 3% & (15.53%), 27 T Au& A &R F] /T 80% K 3 & KA & & | ML AT &
£ L 1% # 7(P>0.05), FFAENMEEaERAKTR MWL, EE 0~80% FH L
%= #(P>0.05), Mi& T HE G HNLE &3 Im, #E SN E(SOD)H & M A — & B K
g, EEME ARG N 40%k 2| & E, THE A SR PIE 20%~60%6, A H B (LSZ)
W R A A S, EAA R R G a4 8 £ 3 B3 (P>0.05), &4 & (AST)MAR
BABALT)ME E ARG mmE A5, EEHEa SR/ T 80%H 2710
#(P>0.05), T #& A& R LA A 100%H AST, ALT &M% E % 5 T H 4 &K % 21 (P<0.05).,
HHAFAPEMER— P eanEaTRAFOHEANEK, REtARNEANR
BRI, (EE AR AR E A F A 80% N 7 5| & ARG A LR R AR RE &
BT, ZAEREEKET. KRS R RZIIR, T+ 0 RME & AR Rt & e Wk
KR K 80%, U H AR ] K 34.25%~45.46% i T 1k 45 5 A KR

K UM A, KM, RAK, K ELIER

FE %S S963.31°3 XEkFRERD: A

Ry T E AR SRR, DRI NCEE L SRR OR AR WG R, T AR g0k B 4F 7
PERNTD, —HEAMA KA EZEER  AHETE, O ESAT, (A0 R A —
P (HITAER, T K IR AR H 4R O, X BAERALETT, [Nl Th B S R, KA

ks HHA: 2011-08-20 & BHHA: 2011-12-28
BN : h R m AT 55 0 5 4 (XDIK2009C165); P Rg K 27K 7= FR 5 B 4 (SC1002)
BIAES : /MK, E-mail: xqzhougg@tom.com
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724 Ko

S

36 &

0 H A AT, Rk rh 2k 22 {1 #0823 3 il
FERE KRR BE 75 e, B S7 7 2 P Rl B 3h
FEP 8 LGB AT 42 5 rh 4R 5% 2% (Eriocheir sinen-
SiS) AR B, BRAIRARAS, o mT Ja 8 X6 5 B 7K A
BErv5 e B B A PUGE, SRR I 10%0 T
KA IR, RS 5 ffi(Fugu obscurus) Y i T fif
Fb 3 ) B C-RUPS PG I mRNA (1335 ik )
B B, SRR R E IR AR — B K
PRSI I R 2 — o TR — R R
R, ABEERRA B AR M T,
Wk ARBE, KR 12, BRAEK e AT Z 1
P B IE, R R G A B R 40%0
Fyist, I % (Oncorhynchus mykiss)ft A 1 K fi e
k% ik %) B, %6 55 5 B f# (Colossoma brachy-
pomum) il A iE B A S T HE o 10 1670
S A B (Epinephelus malabaricus): (K it 4
BRI E A LR 3.0 0 1~2.2 : 1O (AT HI$
A W R LR S R RSB R EPUE SR
T2 5 W B W I 3 R AR IR, W AR 5
Py AL R, DR BRI T S AR K R S
Tk

3% 11545 411 (Schizothorax prenanti) &1 9T. |
T — RIS 2R K ka2, A, &M EsF:
w, R el Rk EE AR, AR

Tl B 4 I 2R A s, LB A AP i 2
TN RE . R T O IF R RS X — K AE 3 )
GEUR, T T AR O RS SR R 4 T ok
B — & MiFsg M8, AR 60 i 1 SRR
[ii) b 451 #6493 28 11 0 (4 AR ) 5 11 241 £ A K PR e,
TR RHR 2, BIUIAR S 5% B 43 B i v AE AL R A A 52
M A 5, RIS 5 11 22408 £ el v 3 R A SRR
LA, ALk 55 1 2406 i fRDRHEC 7 B N TG
G iR R S SR AT S
L bbRS 7
1.1 RIe s

I AR LRy (LA 1 & i 64.5%, HLAR
i & A 9.6%) s tEE TR, EOMICHE A&
TN 44.3%, FHAEDT &R 1.8%) AAEYPEE A,
TRATMAg (i k=1 : 1) RMASHIE . L&A
Iy OCHTIRAE, AL). 20% (A2). 40%(A3).
60%(A4) . 80%(A5). 100%(A6)FKI K& H, FL il
A 6 Fh &R K- 39%) %5 AE(BE(E M 13 kJ/g)
PRI R, A5 Rtk L 60 H I, FMAC T IE
WHFREE, BIUKIRG, Ik$E5], F QRLS-150 !
F Zh 2 PAMLIR BOREAR 1.0 mm ikifalkl, T 40~45 C
THET A& 10%LL T, RAETE—20 CUkAH
e o IR R S B TR I 1,

1 HEERAYAREEFKF (T EAL)

Tab.1 Composition and nutrient levels of the experimental diets (air-dry basis) %

JE#L ingredients

SO AU 8 B0 L)

replacement ratio of fish meal protein by soybean meal

0 20 40 60 80 100
fa gy fish meal 52.8 422 31.6 21.2 10.5 0
M1 soybean meal 0 15.5 29.4 43.8 58.6 71.0
R4 Y mixed oil 4.6 5.0 5.2 5.6 5.9 6.2
T KPEHK maize starch 31.6 26.3 22.8 18.4 14.0 11.8
WHr wheat middling 9.7 9.7 9.7 9.7 9.7 9.7
4L choline chloride 0.2 0.2 0.2 0.2 0.2 0.2
HH=Em8 betaine 0.1 0.1 0.1 0.1 0.1 0.1
KA FIREL 2 compound premix 1.0 1.0 1.0 1.0 1.0 1.0
E#H K2 (YT HER) proximate composition
MM crude protein 39.64 39.88 39.46 39.35 39.25 38.25
N lipid 6.93 7.02 6.91 7.00 6.98 6.96
BLAE 3/(kJ/g) GE 13.23 13.25 13.27 13.30 13.32 13.34

1) WA 1 LA, 2) EATRECY A 1 kg FARHREE T e R MLEA: % K 28.0 mg, Ca 282.0 mg, Mg 9.0 mg, Zn 3.5
mg, Fe 24.0 mg, Cu 1.8 mg, 1 0.25, Se 0.02 mg, VA 8 000 IU, VC 200 mg, VD 900 1U, VE 60 mg, VK 5 mg, VB; 15 mg, JE %2 100 mg,
1ZB245 40 mg, VBs 20 mg, VB2 5 mg, JILEF 100 mg; 3) MRHEE . IRHT . BoKALaYRIRERL(17.0, 39.0, 17.0 kJ/g)iH A At
Notes: 1) 1 : Imixture of fish oil and soybean oil, 2) The compound premix provides mineral and vitamin for a kilogram of diets: K 28.0
mg,Ca 282.0 mg,Mg 9.0 mg,Zn 3.5 mg,Fe 24.0 mg, Cu 1.8 mg, | 0.25 mg, Se 0.02 mg, VA 8 000 IU, VC 200 mg, VD 900 IU, VE 60 mg,

VK 5 mg, VB; 15 mg, nicotinic acid 100 mg, Pantothenate acid 40 mg, VVBs 20 mg, VB, 5 mg, inositol 100 mg, 3) Dietary gross energy
(GE)levels were calculated using extra organ fuel values of 17.0, 39.0 and 17.0 kJ/g for protein, lipid and carbohydrate,respectively.
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12 Rea5iReEE

RIS 557 1 24 a4 fa g [ DY) gk JiE v 7K fA
Yo W 0l 4% £ 57K T8 B )5 8 97 e K e it b 9
FAX BRALIR BT R R 75 7 d i, EEUAAS @R | TG
WiTE . % (14.6740.51) g, HIFF11ZLE 1 540
B, MM A 18 A/KIRAE (A A 1.0 mx1.0
mx1.0 m), B46 30 ikt FENLLHER: 3 oK
WA R — A o A RAE 3%~5% 11 4 1] R 4 I
3% (8:00, 12:30. 17:00), #iH 1 h B 5% 55
PRk SRR AL 45 do X800 IR AR R R
K, K&K 15~20 °C, /KIK pH=7.0~7.5, FHAH
F 6.0 mg/L.
13 HmRE&E

PR 1 I PeS m W g N OE JIE G E ND I O a3
SidE, R L d, AU I SR AR T
RrE A HHPREYLICGE 10 B, Hd 3 BiE4afmn
o pr, 7 R A e kR s,
Mk JRR i >R P e M et o 32, RO 4 aff R0
B, FRFEAPLEEIRLL 3 500 r/min &0 15 min
il 5 M AR Sy, BT 20 CUKARAETR T, B
56 HE S B R A, 1 SRR S 0 i B
o
14 IEHEMNESFHE

Ttk S fa A AR FE 105 CHET 2 H
T, SRIEH AR R, A fa kL A 2 R
LG AL, AR A SR 2R [, MUK
s R 550 CHRuBEIkt™, i ik mH(LSZ)E
R H k0, R S AL (SOD)R FHE K = B
ALz 00 5 B Gl (AST) RS TN 2 2
(ALT) BT R R R A EG ke T

14 H K (weight gain ratio, WGR, %)= (W-W,)

W, /x 100/W,

T A= K & (specific growth ratio, SGR, %/d)=
(LnW—LnW,) /tx100

B 1 B %% (protein efficiency ratio, PER, %)=
(W—W,)100/FxP

Tk} Z % (feed conversion ratio, FCR)=F/(W—W,)

AT 2R (survival rate, SR, %)=100%(N—N,)/ N,

BF & & (hepatopancreas
HSI, %)=100x 1T &/ W,

JIE3it5 & (condition factor, CF, g/cm®)=100xW,/ L3
A, Wo il 4 i 0.4 5T 1 (9); W e 445 o
AR BT L (9); No A IRER T 4 B f  FR 2 N ik
Wah R A, FOMREHE AL (9); P bRk
HLAE F B 5(%); t R FRsil e KA (d); Lok
SERT A AR (cm).
15 HiEALE

KA SPSS Statistics 17.0 #f4X I BHESEI4
Mo Je % Bl i 47 B R 7 22 43 B (One-Way
ANOVA), Adl2z5 2%, FH Duncan [Kikif
1T, BEKFELL P<0.05 . PLRIH/) —
WZWA KA WGR, SGR. PER, FCR 55 H]
Bk B 1 A T] PR A DG DG R o I B s A1
{E+h5 EZE (Mean+SD) R .

2 %

21 EMEBReamEANFOREEEKEAR
AR

Bifi 25 SRR RO B 1 LB T R, T
1 WGR . SGR #JReTH Gk (% 2). ¥
FIEE 1R 1S 60% 11 0k 25 11 (A4) B, ol 36 4 1Y
WGR . SGR ¥3k Fl|#5 55 (4351 118.08%7F1 1.95%/d),

somatic index,

*2 ERBEREMITTOREESEKRERFFHZRMm

Tab. 2 Effects of dietary fish meal replaced by soybean meal on growth and feed utilization in S.prenanti

21 5] WISl RIS 1 E R % FREAERKR  EARECRI% THRF R TR %1%
groups IAW FAW WGR (%/d) SGR PER FCR SR
Al 14.57+0.21 28.47+0.53° 95.46+1.03° 1.67+0.06° 184.61+10.30°  1.37+0.08° 100+0.00
A2 14.51+0.11 29.46+0.29° 103.03+0.97° 1.77+0.11° 178.88+6.17° 1.41+0.05" 100+0.00
A3 14.90+0.58 32.30+0.87° 116.92+2.77° 1.94+0.03% 191.28+4.35° 1.32+0.03% 99+1.00
Ad 14.73+0.53 32.12+1.40° 118.08+8.80° 1.95+0.40°% 207.22+10.20° 1.27+0.07¢ 100+0.00
A5 14.63+0.09 29.75+0.74° 103.36+4.14° 1.78+0.09° 181.61+2.61° 1.46+0.06° 98+1.00
A6 14.54+0.06 26.11+0.21° 79.58+2.07° 1.46+0.03° 148.21+2.68° 1.69+0.05° 99+1.00

T LRI B P38 3 AR E RIbRIEZE . 2. [ASURARAR /NG PR 7 R RN 22 57 8 .35 (P>0.05), A [Al/NE 5B}

FIREF B E(P<0.05), T,

Notes: 1. Values are means and standard deviation of three replicates; 2. In the same column,values with same small letter superscripts or no letter
superscripts mean no significant differences (P>0.05)different small letter superscripts mean significant differences (P<0.05). The same as below.
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N . N 2.50 -
B AL R E T 23.70%701 16.77% (P<0.05), I i
BEET A2, A4 Fil A5 41(P<0.05). & [1RM%E S B
(PER)ULTE A4 BFIKEIIR(Ch 207.22%), % AL #2 ﬁ é 150 f Y=—0§0002X2+o.0137x \ Lo
T 12.25% (P<0.05), H ¥ m THAKE A ﬂij@ 1.00 | | B'=08399
(P<0.05), {H ALl A2 A3 A5 %57 A 3 (P>0.05), # & 050}
PR A4 IBSLRUNLZD, SCALIRIE T 7.50%, T T
B9 AL 22538 BEINP>0.05), 5 HAKIKXKA BRI
ZR i E (P<0.05); &= AR A D A A= A L] replacement ratio

100911 4 EHIZ1(AB)H) WGR, SGR. PER Ui % 2 FORBEBEEKESTHMERLHNLR
BT HAS R4, M FCR MR 25T HA%KR Fig. 2 Relationship between specific growth ratio and
o N o - the soybean replacement ratio in diet of S. prenanti

$:2H (P<0.05), i ZoRIER R A — 2 Hu ] i)ty
M REA RO A B A, R A KR 250 ¢
A 2 AR e £ ) LTS A2 MR
B L B2

MLk 200k #4 WGR ., SGR, PER, FCR
5 SOMAEE AL TR A AR DG OC 2 (18] 1~ 4). LA
L EHAT R, FFOE M WGR, SGR. PER
[ IEH S350 Y = —0.012 1X? + 1.100 2X + 20 40 60 80 100 120
92.117(R? = 0.936 2); Y = —0.0002X 2 + 0.0137X + BRI

replacement ratio

1.631 8(R? = 0.939 9); Y = —0.013X? + 1.070 6X +
175.96(R? = 0.723 1), 7EIBMIZR 195k 5 24 B3k A% 3 FOHREEEARYRSTHBENRLLAMXR

. = Fig. 3 Relationship between protein efficiency ratio
FFHZE L WGR., SGR., PER YR AAH, LI and the soybean replacement ratio in diet of S.prenanti
F18 SR A R 2 11 1 A9 23531y 45.46%  34.25%

T

Y= —0.013§X2 +1.0706X +175.96
| R2=0.7231

EEERFE %
— N
g 8

protein efficiency ratio
_
=
S

W
(=]
T

(=

[=1]

2.00

H1 41.18%. FCR WY[EIHE AN Y = 9E-05X% — o 180 ] Y= 9E-05X2— 0.0069X + 1.4237
. = R*=0.8326
0.0069X + 1.4237(R? = 0.8326), ] PCR /Nt B 4] g 100 \14’/
REBREAMICONY B, UL, WLFT EEiop e
> o r
ZU ) WGR . SGR. PER ik, FCR /M & £ o0s0 ]
. N 2 0.60 |
MR ER 25 10 HL 3 34.25%-~45.46%. % a0
020 |
140 0.00 L - : ] ;
0 20 40 60 80 100 120
120 ¢ ; A%
2100 = ' replacement ratio
S E :
%8 807 ¥ = —0.012LX? + LI00ZX +92.117 4 FORESENRRSTHEREHNEER
‘gg 60 1 R? =0.9362 Fig. 4 Relationship between feed conversion ratio and
:;f 40 + ; the soybean replacement ratio in diet of S. prenanti
20 — kS A 1] n
o . L . ‘ . 22 EMEREMZEaXFOREEEMD RAF
0 20 40 60 80 100 120 b=t A
BACEHI% Ny . O "
replacement ratio IS S E = AW O R £ 0 N 9137 N 8 -39

Bl FORE&BEERSTMBERLEHINIR SEALP009)(K 3). SHIRATALILHN T
Fig. 1 Relationshi;between weight gain ratio an,d\the 80% i £ PAHL AR P MR D7 1Y 5 8k 22 57 A 3
soybean replacement ratio in diet of S. prenanti (P>0.05), 1H M1 A HLBI R 100%H) A6 Hi i
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S nm SR, AFr BRSO PR U OB R 0 S T R R4 AR PR RE

PRIy B MU A AL TR R 727

PR RIS D 1) 7 2 S 5K T AL 41(P<0.05);
TG 0 ST A 5000 i R R AR R B 1 B BB 1
P m, SRS A BITE 0~80% T i 4 £
IFHATEEOE A .35 (P>0.05), {H A6 A RER
T H A2 4% 4H (P<0.05); 156 B ok & 1 & AR e ol 7
0~80%IF F: o Xif 12X 46 a1 114 1A B 2 I E % 7 7= A=
ANFIFE

23 EHEBEKREMEAYF OXESIMNRKFER

GHIE AR HLBI7E 0~60%H}, J&HF(LSZ)
WEEF A E(P>0.05), HEEET A5,
AB6(P<0.05), LSZ EEAE A3 ik F)% (3.55 pg/mL);
Bl 5 SR B R AR L B A, R A Ak B Ak g
(SOD) I MEA —E s, 16 A3 kFlm, &
STHRZHHR T 16.10%, H A3 5 A4 2R AR HE
(P>0.05), 1fi5H 4454122 5% .3 (P<0.05); A
EERACEHITE 20%~1000%0F, 2 504 & I (AST)
FIAR TN 5 S G (ALT ) B 2 R A 385 o o i 2
FhE, AEMEABRGIE 20%~80%HT %5
A KA R4S AL 255 A8 3%(P>0.05), FHI
FEAEIELHIN 100%8F AST. ALT {EMEH A,

*=3

H8 % i T HAR U564 (P<0.05) (3 4).
3 e
31 SMEBReaMEAVNFORBEEEKEEAR
RS b )

F AR K AR S B T LT YR,
Je S I ALK I A3, Rk R A a2 4R ik g
i, HATTEK T sy ial ek b FAR S A 1 IR O 24
TR AR O N ISR B AR AHK = B Dk v
P AR I AN N L9152 R Bl E R 288 | vk B R 55
%5 T H £ im0 Delbert Z5PA Yy, Zefrik
0 205 A R A DRk B T ARk ) T R SRR —
JRCHR LA R, X by B e sl ke R Y B 1 DR
ARSI — % LU A B D o o o FE S P 5
W 7fa(Siganus guttatus)RDEFH SORTS FUR Y EL A
REKTF 102, MiBHSEPEs 0, kgL
ORI AR LR 26.9%0F, T it 4t ] k15 f 44
A RROR, R 3 S PSR Sy AR AT B 1 R A
%5, i (Paralichthys olivaceus) Ik} T 8 B
AL 16% . A%+, L WGR, SGR., PER
FCR il 5 2B GG 5, SRR

R aNEAXTORBEEFK T R FEHNZRUEE)

Tab. 3 Effects of dietary fish meal protein replaced by soybean meal on composition of whole body and

the morphological measurements in S. prenanti (wet weight basis)

%

20 51 K4y A HLIE i IR 53 JH-A 48 % U s
groups moisture crude protein crude lipid crude ash HSI CF
Al 73.41£0.45 15.42+0.04® 2.470.10° 5.130.11 1.27+0.05° 1.330.02
A2 73.47+0.38 15.38+0.12% 2.390.07% 5.22+0.12 1.3420.06° 1.3420.04
A3 73.53+0.30 15.35+0.15® 2.340.06% 5.370.13 1.30£0.07° 1.3420.05
Ad 73.51+0.39 15.53+0.07° 2.37+0.09% 5.39+0.22 1.36+0.06" 1.36+0.03
A5 73.24£0.15 15.32+0.08* 2.3520.10% 5.380.17 1.380.04° 1.3420.03
A6 73.39+0.34 15.260.11° 2.28+0.05° 5.360.27 1.49+0.07° 1.35+0.05

x4 EHRRTEMNFTOREE REERNOFE

Tab. 4 Effect of dietary fish meal protein replaced by soybean meal on immunological indices of

S. prenanti
2093 TRTE R (ug/mL) S btz Ak it/ (U/mL) AR A BI(UIL) 2 N % 2 (UIL)
groups LSz SOD AST ALT
Al 3.43+0.42° 301.77+9.91° 344.92+4.48° 17.70+0.14°
A2 3.27+0.09° 281.62+12.73 339.73+11.75° 17.21+0.14°
A3 3.55+0.41° 359.35+12.11° 355.83+24.39° 17.85+1.55°
A4 3.09+0.15° 337.61+13.06° 365.97+13.18° 18.22+0.17°
A5 2.52+0.23° 263.87+10.28° 369.07+22.33° 18.47+0.25"
A6 2.26+0.41° 252.78+8.58¢ 387.86+18.87° 22.29+1.69%
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¥R 36 &

B R 1 HL I 7E 34.25%~45.46% . Ui A In— &
b 5] 2R ) Ak 2 b S 4l P Ry 14 ) ] i
5 1 248 ORI, SRR R ATREA T (1) T
Vi SNSRI <R i R Y Y P TS S A
fo TRk SR 11 YA AR R R I R G
P, I — 7 Sk AR ) 2 1 AT e e e R T
FEE A, HUE AT O AR B R 2, A
FMRAERKMIEM; (2) 5F 02 E My Ae s,
AR B X} R MRS T R M A 2R, X LR
SRR B 1 RURHG R TS AR R SRR R
TR EL B 100%0], 3856 4 ) WGR .SGR .
PER i & FEAK, 1 FCR MW & . WIRER M
Wl R . R S WA, BRI
R, Ml Tk SR e R & s,
P RDR) v A T S R IR A L9 O A, s AR K R A O
TRl oy, BEARARDRLER s A R S, DA 52 0 5%
1 2 i e % ) ek 2 1 B ) A1) R AR 11 5 A
W, R SR S U G . BRI R SR
T, BEAG T IR IE I, AR P s
B, S K A S T A T Y, AR R R
SEE SR A AR, AR SR
32 EMERE&EMEANFORBEEEES LT
s8R

SRR AR B 1S X AR 40 R T AN
R Hr I AR —82 2L Bt SRR KR 3 m,
Fr 171 405 f 4 R K o FIRLIK 43 22 SR 3%, i
HMEAWEEA S, EnEaBReh
20%~80% T FYIABR A K SR B L B E 22 5, X5
Be s B 4 O3] 5 B ) 1| 4 (Platichtys stellatus), Kau-
shilk 2RI i | 4% A J 45 240560 5 ) 2 (Aposti-
chopus japonicas)URFFT 4 R —3k . 5 kg
TR GAE B AUKCER T 80% i 2 /N T % IE
4, {H Chou ZPEBFIEIERA, SRR (0 Bt
R R A A LA PR i DS
ACRE b i 7 5 12 0] it P SRR AR £k B B3 11 34
TN S SETH I e A A S e 2 L I £ %) 45
B 75290 Joe A OB R 2 ADRek 2 11 DO A R | 1)
RHBC N 57 a0 T e 75 A B £ ) b 25 4
P2 A B2 () ERE F T SR H R S A 2 A R 2R
W R, BT RURHIR T AR Y R R,
SO TR WAt AR ) RABUR R, (AR
Ul Bt AR BB A T i RO Bt SOk

HEBC B AR, 5712408 0 A £t
BT R, (HEHIE B AUKETE 20%~80%HY st
B0 55X R o i 25 5, 5 K226 (Scophthalmus
maximus)E®, FHMELT fifl(Erythroculter ilishaeformis) !
(1 —35, T 4 EORIER 4100 SR8 200 2 3% K F
X REZH Ko FLAR A 2], JCAE W B AE i 4 5
XA Z [0 25 5, S RaB | i pH45R
FRAIF 9 45 SR AH— 30 IS Ui I SRR TR R L
816 — 5 3 PRI B, AR 3 1 RS 23 ) 5 3
IR & B s, BRI 00 f R R R AT 1Y
A BRAFNIE B 0 A K, H B L A 2
— 7 PR DI ] 68 Pl LRl v R A 1 U v S S A
FOEPUE SR T RS YL R s s 2,
MR A 705, 5 R AP QR g 3, S
KR

33 EMEBERemEAFOREEMKEMLE
N |

LSZ Je—Flukims, JemRanms s fmst,
FE5 | R FRLERE HLAR B 080 B 928 1) 2o o v i 2 22 119
YER, Al SR e e R 7 1 A S 4 i
HOEPE K /INFE— 2 TR B b S e e PR HE BT 4N B R
Z2RYfE 7, B 3 v A S G A8 E S LA
ARG 4 A SO AL S I SE R B soD
FEA PR N AR B BRI MRS A R RO, R LA
iR A W T P A W R S B 1 g e A B0,
AR, SORIE B LGITE 20%~60%KT, K
Ky LSZ . SOD hHEZ#iE K, HE iR
FLBI KT 80%H}, LSZ, SOD M@ MMk, i
— BT, SRR AR B AT A AR e S
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Effect of dietary replacement of fish meal protein with soybean meal protein
on the growth, body composition and hematology indices of
Schizothorax prenanti

XIANG Xiao'?, ZHOU Xing-hua', CHEN Jian', LI Dai-jin* \WANG Wen-juan', ZHOU Xiao-giu**

(1. Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education, Key Laboratory of Aquatic Science of
Chongging, Department of Fisheries in Rongchang Campus, Southwest University, Chongging 402460, China;
2. Animal Nutrition Institute, Sichuan Agricultural University, Ya’an 625014, China)

Abstract: This experiment was conducted to study the effect of replacement of fish meal by soybean meal
protein on the growth ,body composition and hematology indices of juvenile Schizothorax prenanti.
Healthy S. prenanti [with the initial weight (14.67+0.51) g]were randomly divided into six groups with
three replicates of 30 fish. Six isonitrogenous and isoenergetic diets were formulated to contain different
levels of soybean meal based upon the basal diet to replace fish meal protein 0 (A1), 20% (A2), 40%(A3),
60%(A4), 80% (A5) and 100%(A6). The experiment lasted for 45 days. The results showed that the weight
gain ratio(WGR), the specific growth ratio(SGR) and protein efficiency ratio(PER) were highest(118.08%,
1.95%/d, 207.22%, respectively ), the feed conversion ratio (FCR) was the lowest(1.27) when the replace-
ment ratio of fish meal protein by soybean meal was 60%(P<0.05). The WGR, SGR, PER were signifi-
cantly lower when the replacement ratio of fish meal protein of 100% ,while the FCR was significantly
higher than that of the other groups(P<0.05).Based on quadratic regression analysis,the best replacement
ratio of fish meal protein by soybean meal was 34.25%-45.46%.There were no significant difference in
whole body moisture, crude ash and the condition factor(CF) with the replacement ratio of fish meal pro-
tein by soybean meal increased, the crude protein in whole body was highest(15.53%) when the replace-
ment ratio of fish meal protein by soybean meal was 60%. The crude protein and lipid in whole body had
no significant difference when the replacement ratio of fish meal protein by soybean meal was less than
80%(P>0.05). while the hepatopancreas somatic index(HIS) increased as soybean meal protein ratio in-
creased, but there were no significant differences when the replacement ratio of fish meal protein by soy-
bean meal was 0—80%(P>0.05). Superoxide dismutase(SOD) activities have a certain fluctuation as soy-
bean meal protein ratio increased,at the same time, SOD activities were highest when the replacement ratio
of fish meal protein by soybean meal was 40%. Lysozyme(LSZ) activities were gradually increased when
the replacement ratio of fish meal protein by soybean meal was 20%—60%(P>0.05). The aspartate amino-
transferase(AST)and alanine aminotransferase (ALT)activities increased as soybean meal protein ratio in-
creased, but there were no significant differences when the replacement ratio of fish meal protein by soy-
bean meal was less than 80%(P>0.05).The AST and ALT activities were significantly higher than the con-
trol group and other experimental groups(P<0.05). Results of above show that a certain percentage soybean
meal protein ratio in diet could promote the growth, and improve feed protein metabolism and immunity of
S. prenanti.In conclusion, the maximum replacement ratio of fish meal protein by soybean meal was 80%
in the diets of S. prenanti, and the most suitable replacement ratio of fish meal protein by soybean meal
was 34.25%-45.46%.
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