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MEcR. APPSO EERFEMAEN PR B ORI ES0.0.5%.0.0%.1.5% 2% K 4% ), 5t 6 bR, 0
M. FRNpENBHARTFEAATE B ERENEEESERIREAES, 8 HEEMNN L TREN

( Arromonas hoadrophels ) TR TR FH AN AEY FRAECREENHHES, 0% 7 K ENERE,
B SRR RN ACT) R W LSS, RS R SR HEEEY 06.67% — 100% . ERpER
WMEMEE. ST EE. MESEEREOREEERE RN 5% s B W T e L P<0.05),

2ONERGAEF EANAEOIRENSHYME RO SNESBY )76 I MESA(P<0.05)TNRE
AN KR, M SOy 25% P WRME A TS R 60% - T0%, 1. 5% M0 MM pu Rl LI
HE(P<0.08)REY 8L ACP T LSZENEN. B2, ¢RAEPERMM S pENRKGBCERRE
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EFER KEmA SR Em RS, WEh e
R RRRM AR RS Y,

1 HB5HE

1.1 XNEs
A A A A P L,

-MMMAAAIMS 20% KREANESR
1. R OLEL I S AY B RNOK A Y

0%.0.5%.1.0%.,1.5%.2.0% ] 4.0%, £HK
st 60 H 0, 0% Bt S R M E AT KN
RAESARRASHYE, AUNSFHRLRER
1.5 mm ROMISEIEN, BT REH T - 20T HKE
A,

1.2 HIWARSHR

G R T e L
1 000 B i M W 4E 8 W ( Oreachromis surews I

* Orvochromis niloticus ¥ )W £ 56 20 195 i 0 4 46,
FEAXREMES PR 74,0 540 kL5
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N ETREITEE, KRNEEXEMN %K
BRI, S RAE M % 7:00, 11,00, 15;00,
19 - 00 . 95 Y45 5 0 0090 i 09 75 SO PR ST O, B
W TR, EN IR 56 d, iRl
W H2ERI K, KEBNB-29T,

1.3 ExEENNE

EXRTHW O K. W 14 X .0 28 X7W 56
EEM—XZM 24 b 5. UG TREHTERRET
Bl CRNEEER. NRERRRS KRR,
HONEE SEEKE AR ERRESARE

LIS REEOE N HWREE(R2), HR
TR o 00 0T LR 10 FE, MR

JeRC iR R I RE N A, 3 o 0 4R Lo A it

fimmaw.

RIEE%(SR) = Ny/N, % 100
BMEE%(WGR) = (W, - Wy ) /W, x 100
FEEEESR(SGR)=(In W,—In Wy)Aax100
PEMRR(FCR) = W/ (TW, - TW,)
W1 /% (PER) = (TW, - TW, ) /(W xCP)
B (CF) = W,/(BLY x 100

AP NSEERE N VHEE, W SRR
(g) Wo: ik (g), TW, . iSRS A 2
BER(g), TWo . XM e M Gk S R (), W

HERE R, CP NN RO TR, CHRER,
W T B R (=) BL(body long): U K

{em),

1 KRRAMREN
Tab.] Formulstion of the experimental diets
M Ingrecients /% Convent WA AR Nunent contents

M Fish meal 12.00 Tl DM £5.98
i W Sovbean meal 35.00 MAEME A k' Digentable Energe 1m.n
JES W Posras wwasl 1200 N E % Crude Proisin .26
B K Rapeseed meal 6.00 HAREY /% Coude Fat 1.3
H Whast meal 24.75 H5FM /% Crude Fiber 18
MR Yeast powder 1,00 ELH 4 /% Crode Ash 6.4
@AM Lecithin 1.00 ERMHW % Non nitrugen-extraction .3
M Fish ol 2.00 #% Calcium 114
M sy all 2.00 AR % Avuilable Phosphons .M
AN = H Caloim dihydrogen phosphate 1.50

VWE RS Mineral mix + 0.50

B KRN Viemin mixe 0.20

KM (50% ) Choline chioride 0.05

frit Toul 100.00

P ow 0 PR (g g L, 0599 2000, 200 1,020,005, 88,025, .0.06,M,40.
co EREAN RER A -0 " 000 MERD U-kg ' 2000, MERE Wb " 00 E K o bg " 10 0ER 1 oy
sl ' 10 R By g g S M IR By g g 00 BRI g g S0 R gl 020 T g g SO0 R g
g 1o gl S U g bt 400 MR C gl 0

Tk & Meliewernd im0 e B e imon . 152 pine . 30 0 e, 2
w0

o 1 g ol La I o L S g kel 0. 25 0, D g ot -

#5 Vitamin mmin ) witwnte A DU g ™" SO00; vinamen 13 110 b " o 000 vitirin £ U b " 080 vivaenin K oie b~ o D0 witosmtis fy o
g "o 10y vitmmin By gl oS0 vitemin By gl "o 10 pantothense acid gt kg "+ 50 niscin myg e lg " 121 5 choline g by 1 300: ki
atin: g+ kg " 11 1 loincins mogr g 151 inoninol g+ kg !+ 400, vitasmin” mg~hy '+ 50

1.4 BRERNE
1.4.1

S A L N O L, W 101 IS R R

MERER TRAMKTREN BREEESTERBHRETIARE2ALETENN

( Aeromenas hydrophila ) Y M FS AP EEERE M AN ERE AN, LW, L1 4 000 r/min §
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A 15 min, CRSTRMNE, ZTRENE REE BFERAANOVA LSD #TTE NI,
SRS S Aei SRS | 38 P 1 @R

1.4.2 BRXR DHRLRWHE, UK 20 R
MiTERKE. BRENRACRENR(.07 2.0 #0pEURExREF A EKEROER

%107 /mL)0. 1 ml., 5 51 00 62 10 o U3 0 2 96 DO RS RN, T EANNE
. CRIh24h48h96h 168 h NAMRBIEL  SRE TR RS EA0E SRS Nna
RO TN TEEe, B(R2), LO%NHENNEE KK EMNEANL
1.5 AWMEMESHNE 4.2% , DTS REEH M 10.42% ,1.5% Rl

T4 5 R, MW, 0 0.86% th i ik kM 0 T ot LA A O, 45% , 3 0 A oot WA
B 10% RIS STRUS A UR LB 3000 r/min M M5 5.12% ,00H KBS 1.0%EEXNT, 4R

A 15 min, W EWRETR, BMEAAEAOTRY G0N E S MK T 50 R 2359,
FOIR S P ROMRIE AR ( ACP) IS MM (LSZ)PE  10.26% .19.35% .8.21% 1 4.99% . JU# 1.5% 8

. MOEEREN MR LR MW SRR TIREEH(P<0.05), L
‘EWEI !3!
1.6 MESE

TR SPSSILS #TRELR 2R

%1 EppAREMEENEARYEAE KERENR
Tab.2 Effect of P-glucan on the performance of the hybridization tilapia| Orvochromis survus % Orvachromis milation § |
X+

FEERENR S nkERg EUHRG AEEN WEEEES REXY
B-glucan level Initial body weight  Final body weight WGR SCR ®
0 1.BS +0.02° 15.45£0.26*  T0.95+14.48° iRt0.2y 96.6743.0%
0.5 1.84£0.000 15.2840.22*  740.28+ 50.88* 3.65+0.18° 7.7 002
1.0 i.85z0.00° 15.6320.29* 756,421 13. ¢ .ogs0.0m 9.
1.5 1.8220.03 16.79£0.49  807.66+21.91" 3.9640.09* 100.00£0.00*
2.0 1.85£0.02 15.56 £ 1.66" 730.10 4 13.80° 3.79:i0.08 98812
4.0 1.84 4 0.02 1568 £2.08"  747.284108.27*  3.8740.03 100.0040.00°

o B e AR N - MRS T RS S W0 08
Yaree s walues mooabde ore st smnclard devinon | sperserie 0 the sme eoherm st the differens mesrs. sy frang differmes] F<1L08)

B BRpERRMELNEAARYSANNNARERARNESR
Tab.} Effect of P-glocan on the foed utilization and condition factor of the

hytridiration lilapia | Orvockromis awrms X Oreockromis miloficss § | Xt50
pERNEDE PiEE - f=] ¢ ¢ 2 ENt
3 ghucan level FCR PER CF

0 1.44 0. 18* 2.15+0.03" 3.4 #0004
0.5 1.434£0.17 2:.1210.26" 3.49 1 0.06"

1.0 1.2040.08 2.240.07 3,760,148

1.5 1.3040.06 2.2640.13 4.07£0.10

2.0 1.40+0.05 2.11 £0.09° 3,69+ 0.00%
4.0 1.3340.02 2.0440.26" 3.58+0.0¢

L RARNYRETER(Y) + SAR(SD) MG TS FHaNeREK(P<0.05).
Pote: values i Lable are means = standied devistion | superscripn in the seme column withen the different means sgnifican difference P<0,03].
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T 4 N ok ™~ " T L RER ]

BTN, SR EWEEAR--B HOTFAERRNE L. AR R
BMETEGER. MANMSREEEL - Ad S5 8BNENESERMELXEEE
GV NBINA NN, S NEMEN 8.67%.7.90%.7.49% .9.88% .7.08%,

187

THEAR g
pverage body meight

-

- i

L] . E L L F RAMNE
imitially second weekend foruth weekend cighth weekend

E /N Time(week)
O #mi convat [J oson [l 100% [ rsos [ 2005 [ 400
M1 ETRENEY AR R SRR

Fig.l Average body weght of the hybridization tilspisl Orechrom aurma & % Ormchromis miletios
¥ ) in the groups ot the different growth phase

2.0 BmpANRHNARTEANARRESR o, 2.0% 6 4818 % 0 e B 5 0,5%4 3.7
HEER MINPTEREP <0.05), EIRVVATEE

PSRN NN RET ORGSR e S At TR, 5%

(X ), 1.0%HNW K TREWNET BNETHMEE. O.5%HE.1.0%EM L0%HA(P
HeENE(P<0.05). 5SHHEERTE2F. B <0.05).
JE %9 e i WL 3E 1A R - N I e P O

Re BmpARMNSENENETERUMRFHER
Tab.4  Effect of p-glocan on Uhe muscle components of the hybridization lapis

| (reachromis surms /% Orsochromis nilocicus £ | X:9

R L L P40 Bt 5% L&A DW/N FLIREY DW/% LS DW/%
B glcan level Mumture Crude protern: Crude lipid Crude uh

0 T7.25+0.38% 82.62% 0. 5% 10.70+0.12° 5.76+0.2%

0.5 T.52%0.57 BY.22:20.61" 9.62+0.100 5.69+0.29%

1.0 76.81+0.13" 8480+ 0.30% 9.27£0.27= 5.90 + 0.0

1.5 T.712£0.05 4. 132041 7.78+0.314 5.79£0.0%

2.0 434000 B5.73£0.64 B.67=0.18¢ 5.46= 0.6

4.0 7%.8940.17 B4.77£0.62% 9.24+ 1. 20" 6.14 2 0.10°

10w R T RN Y EF ) s B SD) R BN P0.05).
Paute : [IW rorers [y Weght of the muacle; saperengn m the sme onlormn within the defferent mears sgrficars differeneel P20 .04)
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ERES ERMHRET EaE EAmERR K TR RNERMER

m

13 EBEHEXWEREY 0L WNEHE
BERNER

TE MR MU I 25 B () T i1, 9
P , B , G 2 A,
MM, Hl, AECWEARER. SHESHF

[ AT, X S i

WS RHENR KT RBEMNIE, 24 h AR
HARFEESH oS% Wil p W iLEET
RIS LE 90% L b ; 168 h 5 0 MU AT E K

Bl 25%, tt B ORI o 8 5 B R 61.54%,
58.33% .58.33% .64.29% M0 61.54%,

MK U NG, & R S REREN
W L 1.5% A b G, B W R T M ML
0.5%MM 1.0%E(P<0.05); 7 A MAMERN

00 35 O T 0 AR L0.5% . 1.0% M 2.0%(P
<0.05), 5 BBt 2C 4% 4 42.94% , 51.63%,
15.24% 40.66% %1 12.37% (& 6).

RS ENNANARNCGERERARYEAGERNER
Tah.5  Servival rete of hybridizstion tiapls| Oreochromis eurms % Ovmaclromis niloticus £ ) fod on diels

coniaming difforent Pglocan afller injected Asromonar bosdrophila

1

PEMMEIR % PE 815 LAKBT ) Time of clwervation after the inpection
B L. 1h 2k #h % & 168 h
0 100 65 % 2 2
0.5 100 %0 78 65 c
1.0 100 % 6 60 0
1.5 100 95 75 6 0
2.0 100 9 75 7 n
4.0 L o0 s TO =]

®e ENRANARENEENERRYEAANERAREENNR
Tab.6 Enzyme activities of hesd kidney of hybridization tlapial Orsochromis aurens 7 % Oreochromis milotios & |

fedd on diets comtadnbng differend bghaan afler infecied Arromenas hpdrophiis X+
fERNEDR S BN pgml?) RALRWW /(U g 'por.)
fplucan supplemeniaton level Lsr ACP
] 10.10 £ 5.65* .60 1.10F
0.5 23.56 £ 4.65% 11.6220.21"
1.0 19.B646,15° 14.50%1.10°
1.5 44.66+20.M° I6:T+1.22
2.0 #4.20 % 14,58 11.EB£0.42
4.0 25,83 ¢ 5.65% 14,8741 ,58*

B RNREYARESRIT) AR D) INAEERTRENERE T P<0.05).
Note: values in table are mesm ¢ samdard devistion | supereTipe in the same oolumn within the different moans significem differeresd P<0.05)

3 e

0 100 0 TR S0 06 TR LN S ) DRI AR L b 1
TreMum. ERfemrumEEunyRgn
ot & WA IEDL ) . RN R RN
U 50 G o T A G 1 S
R AR LB R IR
31 pEREEkERNER

16 20 S0 0 WO TR 1 RO BT L0 80O K

WO KR, NS WA N KNS
e, Ml ™ M PO F 1990 FHREPE

O T 0 T A 8 % M ( Salmon
salar L)MHIEEH 7% 546 0EH 0%5G 48
ISP IEN 0.06% ~0.1% # WM, T EMA
B 3 5 WA IE 30% — S0% , |58 t i oM A it
i, AT, g B N o R 0.4
B, 0 LATEN O S AT M A, B AR
HF R M, DS TRe N
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m TN~ RE

LR

B AR 6 - N R R K C S T L
EREWmRYHFNER FESRANES. BE

RENEREN(P<0.05). MEZFS%H, LN
O T O R o o B R b e R ik
mERmENER(P<0.05), XERTHNL+ER

EF [ misEmm(1.84:0.02) gl EHAKS N
AR D Rl 1.0% 8 i T, 0
LEN (el & & W .0 L0 A VRIS .5 L]
BEF I HEEERT S NE T ICREEY, AL
EHERE R AEPEMEEPIEND 1.5%M B

WA TR Ak TSR .
3.2 pPRBEMTIULACIUS BN ) O

R R RN MRS, LR RELMN
EFER ., FRHREN A | BeRRED M.
HTRENSHWERLE PN ERCERER
IgG, B F RS E RN KRN, HiES
REQEEMRRLENNPRAAEREM. - WR
TR AR R FR RO R A NETE

e LT 5 0 S AT O e gl nd
Ay eFir IS 14 X 3 e eE s

RPN X T75% —B0% , B OB R T8 e B
R N e N SRR, R
BREN 107 107/mL MK RENT XS,
RRi W RE T EER 0% ~T0%,
SuMEAMEFRENFRN, S LHRER
—!l

MR AR (acid phosphatase, ACP) #0258 W WS
(tysoayme, LSZ) & £ R &6 T IEMK P o8 iR

BIKNEN RN SR ERNEANRERENE
KEFM. ACP B % I E W 5 M ( macrophages,
Mg) B8R EM ACP 18 9 RIES R T Mo HlRIE
PRI I, ACP WS N A RN,
GRICHE O PR, AT b of 54 0 VLB T R 00

B, AL ML NG
& ACP i& /7% 1 b, 15 h #0 30 h B9 R B WG T
MR, ARRE ACP HIE R MR

SeY L TR L A0, Dunier B340 0K
PR P A0 MR R S D
F OB EME AR REREZ A
R O O 0 O,
Viviane §12/ g e 9, i o p WM W A0k X
C(1 000 rmag-esr) AT 14 80 705 41 M9 o 350 360 10 O 0 15 44

Engstad % #1 Matsuyams $7 S 860
( Salmo gaidnerii Richardson) FE 8 MRS ME
W( Seriola lalandei Cuvier et Valenciennes) 3 8l
MEEWMEHEA T W LSZ 09 1E#. Shanj
51300 8 e P K, 9 M ( Cyprinus carpio)
=M 100 mg, S00 mg 1 000 mg @8 §-(1,)DAR
W7 XERENEh P RO S N, N
o e A O N 00 B el A B D, RS
WENMENF N T thieE, EEWTERR.
3) D90 00 A LT Ao A R M AN
Folk B DL () 81 Y.

270 90 B 7 SV H1 51 AR P R A N U
TEEEEA A, 1. 5% iR hu OV 9 4F f T A
FEEMNNEEERE TR, R pRmT
Lo 2 3 WO 6 £ 5 0 4 B 0 1R 4, o T R D
WM AT TERRETEAWRENNE
WaNRRCHED.

4 g
R | : ESVEOESE S J R R F RS

BB RSN M RN R R ENENE
FRERETHEREDAMAMOOFEE. BRE
R TS RERGE SIS
R.PEAME S PN ETENRE 1.0~
l |5“HI

L L 34 B
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Effects of dietary p-glucan on growth performance and disease resistance of juve-
nile hybrid tilapia ( Oreochromis aureus I * Oreochromis niloticus ¥ )

CHI Shu-yan, ZHOU Qi-cun, ZHOU Jian-bin, YANG Qi-hui, DONG Xiao-hui
{ Fisheries College. Guangdong Ocean University . Zhanjiang 524025 . China)

Abstract: One thousand hybridization tilapia{ Oreachronis aurens &1 % Oreachromis miloticus ¥ ) were fnd
with the basal diet for 7 days. On day B, five hundreds forty fish| initial weight(1.84 +0.02)g] were select-
ed and randomly divided into 6 trestments with 3 replicates of 30 fish each for the feeding test. B-(1,3)-gh-
can was administered 1o the hybridization tilapia through the diets at six levels(0,0.5%,1.0%,1.5%,

2.0% ,4.0% , respectively ) as measured the weight grin rate{ WGR ) . special growth rate (SGR ), survival
rate{ SR) and nutrients of muscle. The foed test period was 8 weeks. At the end of the feeding vest, the fish

were selected, 10 in each replicate randomly for infection test for 7 days. Effects of -(1,3)-ghucan sdminis-
tration on survival and immune modulations were studied in the fish against the bacterial pathogen,
Asrromonas hydrophila by injection. SR was determined at different times after injection(1 h.24 h.48h.%
h.168 h, respectively). On day 7, test animals injected bacterial pathogen were collected 10 measure the acid
phosphates{ ACP) activity and lysoeyme( LSZ) activity of head kidney. The results showed that after 56
days of feeding, survival rate ranged from 96.67% — 100% and WGR, SGR and SR were not significantly

different( P > 0.05) among dietary treatments. The condition factor of the animals fed on 1.5% jgluan
was significantly higher than the others{ P<0.05). The muscle protein contents of the fish fed on2.0% -
glucan were 3.76% and 3.02% higher than the control and 0.5% group, respectively( P <0.05). On day
7 after injection of Aeromonas kydrophila , SR of the control was only 25% ,and that of §-glucen supple-
mentation groups were between 60% and 70% . The acd phosphates activity and lysceyme activity of bead
kidney were significantly higher in the hybridization tilapias fed on 1.5% p-glucan. Conclusion, in this test,
1.0% - 1.5% P-glucan supplementation in the dietary of hybridization tilapia was recommended consider-
ing the performance and disease resistance. [ Journal of Fishery Sciences of China, 2006, 13(5) : 767-774]
Key words : Oreochromis guress & % Oveochromis niloticus 3 ; f-glucan ; growth performance ; disease resis-
anee
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