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eSS FERENANPTERBNEES

B, BB, x &7, 2O, O &, w8, HkE
(L. S KB BB K YK P DR SEIR A Sl R A 912 B B 0 5 R 5 O 30 B SR 430223,
2. L KK = B B BRI 430070)

WE: ARGEFEFFakextAl P ARBNFEE, LB, — 44 (KH,P0,) A8 7, &
HAFREKTFLHNHO0.15% (3 HB2H).0.40% 0.66% .0.91% 1.17% Fu 1.43% #y 6 4 %
AFRWLA AR FHAAREARINEE, ENELEFT20 RAWHEETE A (184.46 «
8.13)g T+ B8P &, 219 AWAFRE, HAEKER ARRE REE 28EKEHRRL.
HEFRGERANGEHATNE., ERET, AR AZHEN 0.66% 5 0.91% &, & K F X
FEEAKERECE AR EFRG(P<0.05), AHNEEFG THEA(P<0.05), M
FERH ARG BN, L R R R TR R R E N R E B (P <0.05),
REFELEEREZH(P>0.05); 28 MEa HALRBLENLER T (P<0.05), 4
e ERETHE(P<O.05) ;HEFMGRFWHMAS B LENEERE(P<0.05), Al
MEHANLFEAKETEAR AR B E, PR 2R/ RALEKE XANTARBTEE
HO0.85% ;A ettt ShBeEMNBHIRICESARARNBECEHTMXE
Ao, ZEedA T ERBEEZELH H0.88% 1.14% 1.23%

KEIR: FEFFa; ABH; £5r; TEE
RESES: S963.16 XEAREG A

S 16 4 4 U B 2 AP ORI AL 7 0

R 8 0 A A AT R P 2 58 R I RN

WROYITEZ " M LUK B
WCBE , AL SR B K AR o Bl A v B T A B L e %
AT, DR I 2 A W AR R P 3R
(LSS S R <R =P O S 1R 73 R R oW 1S R g (A
0 2 S W 1) T SR AT R RE R LR A iR
TR b B Z I, R 2R R R I AR K 218
B ARIGR , R R T R, B LR R AR 55 2
Rl = itk o TR R 2 ok R 5088 e A
BAS T HL 25 5y 5 B K A o SOl 25 3G 0, 3
FRKREERAMEERNZZ ", AL
F AR R i T 2R AT LR fR R R 2 T R AR KRN
U0 7 B e TP R R SC B Tl 2 — o

& @ B 9k fa ( Oreochromis niloticus GIFT) &
XS 4 ARV SRS R 2 B AR 4 7Y

%5 H #5:2013-07-18 &8 B #5:2013-09-14

[ B 3 £ 57 0 P B B R R R
SR AR B R A R T . H
Shp B xS AR E RS T . o
22145 Ribeiro 2570 43 438 T e B E
Yt S B T E A 0.93% Al 1. 1% ; Furuya
AEUURGE Je B B Ak fa 4 fa R R (35 ~ 100 g)
X4 KL T RBE BT R R4 B R 0. 52% A
0.48% ;Robinson %" 4 i 75 L 45 K 1, JB B %
£ %) £ %] R A RO O N 0.3% ~
0.5% ., LI F4RIE MRS x %450 e B B Ak @ 4h
45 2 R e, BB B A £ £ Y BB 1 7
WEREE, ST EASEZERE, K E
BILERE B A5 RARE 5% ~30% , X #E i
TR RE D & Al . AR 236 3 1 % 4R

BHBE 2 Ak B ML BAR R R 8% B (CARS-49) 524 i PE AT (ROl BEHIFL I (201003020 ) 5 9 228 4 1 BT I Br 6 A

BWF AL 55 2% 45 15 (2011JBFA21)
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O 37 %

7] A 2B 7K - 14 R o 7 20 A A ) A AR
AE AR A RS B 21 R rp e 5 R SR AR AR Y R
Wiy, DU AR A 3 2 AR A ek b oA S i
i, O FUARDRE B PHC  4R fEAR 4 o

1 MRSk

1.1 Wit 5XBwER

DARE 8 — W iR — R oM oy B E 0 R A
Jig Cfl I, B L Ry 1 1) Sk i R /N 22 T
T3 FURIRG A BB, LA 43 #r 4l il ik — 080 (KH, PO, )
WV BE AL 6 41 A ARl AR A R A E
FEAAT DL 1, S0 ek b il R AU S
FHO0% 1.2% 2.4% 3.6% 4.8% F16.0% (#
R A AR R I A AR E R ), HA
RO K 4 Bk 0. 15% . 0. 40% . 0. 66% .
0.91% 1.17% F1 1.43% (£ 2) ., & BB G
it 0.246 mm G, FR i 5 2 IR AT, NI &K
il B ELAR 2 3 mm [ R RL, RIR T R SR
BT ZK & BT 10% , B5F -20 Tukid
g R A
1.2 XIRES5HFEE

SRR T B A (MY
e R AN ) | i % 52 56 78 K VLK 77 W 55 0 ) M
S G 3 Hb 2 N K IR A R S8 (T R £ i T
SRR ) iR AT oSG IE XS BR ET E 5 T |
TE 7K 8t (P9 T 0 (0 % i) v, 25T T B, RN
MR GRDRE ISR 2 J )G, S ORI — 13 & 2 4k
1360 J&, 1A i ik (184. 46 £8.13) /)&,
TV 6 A, A3 ANER BN ER 20 B IR
FAHROKARL 3.5 m* (K e b (42 1.5 m, ok
TO0.5 m) 43l #ME 1k 1 ~6 4k, A K% i
TRk 3 Wk (4 WS ] 43 ) 08:30,12: 30 Al
16:30) , H M AR 3% ~5% . Lo fa
B2 JEFR AR 5T i 1O, AR AR AR 0T AR Ak A R A R

F1 EMEAMHERARRSN(TE)
Tab.1 Composition of the basal
experimental diets(dry weight)

Ji %) ingredients

“&/% content

&5 1 casein 14.00
B JIiE gelatin 3.50
K G M soybean meal 25.00
Ifi ¥y wheat flour 20.00
K corn oil 3.00
.9l soybean oil 3.00
HWikS dextrin 14.00
54 A2 vitamin premix 1.00
524 Eh* minerals premix 2.00
SAALEG CaCl, 1.67
AL JHFH choline chloride 0.50
O A 4k 22 Micro-cellulose 12.33
F ¥ & dry matter 90.53
L M crude protein 30.82
HLIE W crude lipid 7.11
JK 4y ash 3.71
S total phosphorus 0.24

1. B A YA 2 1) A R (me/kg) : VB, 50 mg/kg, VB, 50
mg/kg, VB, 100 mg/kg, VB, 60.5 mg/kg, 4t 4 % B, 40 mg/kg,
H¥) % 0.03 mg/kg, 2 15 mg/kg, JLEE 2 000 mg/kg,VC,39.5
mg/kg,VK; 40 mg/kg, VE 500 mg/kg, VA 4 mg/kg, VD, 0. 004
685 mg/kg;2. S50 Yk 1) fa EHE fft ZnSO, - 7H,0 60 mg/kg,
MgSO, - 7H,0 2 740 mg/kg,CoCl, - 6H, O 20 mg/kg, CuCl, -
2H,0 2 mg/kg,AICl; - 6H,0 3 mg/kg,MnSO, - H,0 16 mg/kg,
KI 3 mg/kg, FeSO, - 6H, O 42. 5 mg/kg, NaCl 870 mg/kg, KCl
1 500 mg/kg

Notes: 1. vitamin premix provided by diet( mg/kg) : vitamin B, 50
mg/kg,vitamin B, 50 mg/kg, vitamin B; 100 mg/kg, vitamin B,
60.5 mg/kg, vitamin B 40 mg/kg,biotin 0. 03 mg/kg, folic acid 15
mg/kg,inositol 2 000 mg/kg, vitamin C 39.5 mg/kg, vitamin K; 40
mg/kg,vitamin E 500 mg/kg, vitamin A 4 mg/kg, vitamin D;0. 004
685 mg/kg; 2. minerals premix provided by diet( mg/kg) :ZnSO, -
7H,0 60 mg/kg,MgSO, - 7H, O 2 740 mg/kg, CoCl, - 6H, 0 20
mg/kg,CuCl, - 2H,0 2 mg/kg,AlCl; - 6H,0 3 mg/kg,MnSO, -
H,0 16 mg/kg,KI3 mg/kg,FeSO, - 6H,0 42.5 mg/kg,NaCl 870
mg/kg,KCI 1 500 mg/kg

R2 ARPHBERHESE
Tab.2 Dietary available phosphorus levels %

20 %) group

1 2 3 4 5 6
7S M supplementary phosphorus 0 0.27 0.55 0.82 1.09 1.37
S total phosphorus 0.24 0.51 0.79 1.06 1.33 1.61
4 %W * available phosphorus 0.15 0.40 0.66 0.91 1.17 1.43

TE 1. BRI BE R — 04052, A AWk = JEA iR Bk x61.33% + B ANAYHE x93.43%
Notes: 1. Phosphorus source is KH, PO, ;2. Available phosphorus = total phosphorus in basal diet x 61.33% + supplementary phosphorus x

93.43%
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i, BRI Z TR B R B sk AR Y, g H
SRR R KBTI O . RIS RS 9 J,
FRAEE] B AR I, i 2l R, PR IR K, K R
B4 6.0 mg/L L b, A% <0.03 mg/L, K
21 ~31 °C,pH 29 7.0, SE5 7K M55 8 & & 5
511 25.20 F10.09 mg/L.
1.3 HERXESWMEHE

SER TR AE ANy AR R 24 h, BRI S
FA) I R S5 ORI B R, T B A BT R i &
(weight gain rate, WGR) Fl 45 & 4 K & ( specific
growth rate, SGR) ; f: KA MR i i 7 i 1 o 5 4% WA
BB IR IO L FE T AE O, SL g0 45 ol f5 TR iR
PR (feed efficiency ,FE) KOs 35 SE R 45 15
FEE AT AL 3 A8 IR AR AR B, P LA IR
iSRS G 798 N 1 il 2 i A NI
(hepatosomatic index, HSI) | I {4 t ( viscerosomatic
index , VSI) FIAE{# BF ( condition factor,CF)

Y EE W AT I3 Bk, S A AL
7 At B i I e AR E R B
AT e A, BOHE T, 28 R OK I R
T, I AE 105 C R BET 5 PR b B A &
ARSI, 7 B AL, T RS 25 s A B
L R
1.4 ARBRERHBEHGUEMTE

3 0.5% (i T8 ) 1 Cr, O, B X% R4 AN
CHRE RO CE R W) A SR it TR Ik S
G, G, Fyk RN —1) 30 BB PR, F
PRy (186.23 £7.25) g/, S ise 2 4, 4
HIANEE,FAEES BT T2250 L 575
b, 43 M R G F Gy 3R 2 J8, 4 R 2 Ik
(08:30.,16:30) . 2 5,5 KRT7E4MH 1 h J5IHERER
T3 h 5 T I R P R 2 WSO i B ) FE A A% T AR

mASH JE T -20 TR, LIRS NG K 3R 7E
Y UR T PRACH T4 K B0 S T T 100 A A e ) 4 O
THALZ (ADCp) o R Cr,0,48/R I % ADCp,
TR P A S B R R I ARV R I A e
(AA320CRT) il .

ADCp = [1 - (C,/C,) (N,/N,)] x 100%
A C o EH Cr, O, BT 435k (% ) , C, 3
fiirh Cr,O, (¥ 5T & 73 80 (% ) , N, 2y Bk o 6 1 52
M%) N, B FEMHE R B 8 (% ) o Wk
W — AA R B AR (D) AR

D,(%) =100% x [ (TP, x ADCp,) - TP, x
ADCp,) /1P,
Ao TP F TP, 23 50128 G, F1 G fal e} o iy i e 25
it ,ADCp, 1 ADCp, 4533l G, il G, fa e} v (1) S
MR AL 22 TP, Gk h o HLEE % 5
1.5 Sitah

% Jf SPSS 11.5 % {4 ( One-Way ANOVA) X}
B 92 S MR 73 96 2 77 9% 40 B , ) Duncan [
ZE BT AL 8] 22 5, BT A e 45 2R 3 LURE

AFBE (X) = FRifEfR 2% (SD) K E xR, I
LRSI R M R AR A R R A K R A
e R R W R SO ME K RS R
RO A BEAT AR S IR T

2 45

2.1 AMPEBRAIENETETFERELEK
1 BE A0 68 # 0 R BY 2 i

159 JAl (R % 50 52 36 o, DR HR B A RO S
A ) S T Y S B £ e BN A R T B R
BHICRFEAR A B Z A5 R, BOA & BB IR AT L
ik Z HEAR o

x3 ARNBYUHBSENHTEFEEAREERKERNEANLENZN
Tab.3 Effect of dietary available phosphorus level on growth performance and feed efficiency of adult GIFT Tilapia

TR R W5 & /% dietary available phosphorus levels

0. 15(X¢1) 0.40 0.66 0.91 1.17 1.43

W /g IBW, 184.78 £8.73  184.37 +7.71  184.22 +7.91  183.95+8.20 185.22+8.22  184.22 %9.01

K ®/g FBW 414.65 £29.75% 477.10 +11.76" 527.41 +20.98" 549.96 +6.82* 493.99 +15.22" 452.71 £30.07°
HaE /% WGR 124.37 £6.00 158.81 +7.86" 187.29 +12.76 198.97 +2.98* 166.70 +7.65° 145.74 +7.36°
BEEAKHR/(%/d) SGR 1.28 +0.07¢ 1.51 £0.05" 1.67 +0.07* 1.74 +0.02* 1.56 £0.05° 1.42 +0.04°¢
Ak % FE 52.17 +2.11°  63.14 £3.08°  65.89 £3.94™ 69.66 +2.69°  68.20 +2.03™ 64.88 +4.41"
JF{R /% HIS 3.11 20.27° 2.82+0.22° 2.82+0.23° 2.48 +0.21° 2.47 £0.24° 2.3120.18°
WA /% VSI 10.97 £0.95*  10.74 £0.76™®  9.91 £0.63"  9.11 +0.47°  8.81 +0.73¢ 8.47 £0.53¢
A B/ (g/cm®) CF 4.51 £0.42° 4.43 £0.29™  4.42+0.27™  4.13 +£0.30™  4.15+0.27°  4.03 +0.23°¢

T AT 8O P b i A 7] 5 B R B P22 53 (P <0.05)

Notes; Values within the same row with different letters are significantly different( P <0.05)
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37 %

MR A RO S AN AL 0.91% B SE 5
1 1 T AR E A K AR B A AR A RO
PS80 T 42 v, 25 ek b AT R R A 0. 91%
IF 398 o AR R A A A R B A A RO S 4R
M0 EFEAR (3R 3) o & DR A S50 & o 19 3
I, S 0 £ A B AR BE IS bE R B Y B 1 3
R (P <0.05) , £ 2 ] (9 L% #6394 100% , TC i
FXRF(P>0.05), XHAF RS Em T H
BAA(P<0.05), X} B4 iE 4 45 2Bk 50.40%
HIREZFIN(P<0.05) , HEEHEHTHES
4 (P<0.05),

PAARHE 20w & 5 oy B 28 5 (X)), DLFR E 2R
AR AR 5 (V) AR 40 A, A5 0 k|
By=-0.907x" +1.553x +1.036(R> =0.909) ,
M X =0.85% , R & 9F fa i 8 3Rk 15 de R AR KSR
BRSO S o 0.85% (& 1)

2.2 AR EHHMAENTETIEENESE,
BEHERBREFRRSHEM

TR BB B B BR X K F R R E
Wi (P >0.05) 4h, %f How 8 5 o B B & 5
(P <0.05) fE4 75 37 o b, 3 IR B

GEBEMT 1.17% f1 1.43% 41 (P <0.05) 4l
JEWiBR 5 0.40% 41 JC 8 % 2 74 (P >0.05) 1
R T H AL A 4L (P <0.05) ; X B84 K 43 Fil i
TR, 17% A K FiE & 55 0.91%
M1.43% AT EZEFIN(P>0.05) 18 EH 5
THAMALL(P <0.05) (% 4),

1.8 1 y=-0.907x*+1.553x+1.036
R*=0.909 o

o
:

X=0.85%

e K%/ d)
specific growth rate
N

o
:

1.0 . . . . A . . )
0 02 04 06 08 1.0 12 14 1.6
TR A B S %
available phosphorus in the dietary
1 ANPEYBEENTELHTE
EREH N O YT 5347
Fig.1 Regression analysis between dietary available

phosphorus level and specific growth rate

x4 26 EHBUNEHHREFAEN

Tab.4 Effect of dietary available phosphorus level on concents of

whole body, vertebrae and scale of adult GIFT Tilapia %
1A A5 R W &/ dietary available phosphorus levels
0. 15( X H8) 0.40 0.66 0.91 1.17 1.43

44 whole body (% of the live weight)
7K 43 moisture 69.28 +1.06 68.67 £1.41 69.74 £1.51 68.63 £0.83 68.61 £0.94 68.88 +0.41
H7E [ crude protein 14.89 +0.06° 14.54 +0.22° 15.09 +0.36° 14.77 +0.60° 16.78 £0.09° 16.92 +0.21°
HLE W crude lipid 12.49 £0.20° 11.98 £0.78" 10.67 £0.05° 9.83 +0.64" 9.67 +0.30° 7.82+0.65¢
W4y ash 2.10 £0.17°¢ 2.25 +0.05 2.41 +0.7° 4.13 £0.15° 4.34 £0.13" 4.37 £0.28"
f# phosphorus 0.80 +0.07¢ 1.10 £0.07 1.75 £0.18° 2.00 +0.17* 2.09 0. 14° 2.24 +0.14°

i A scale( % of the dry weight)
K4y ash 34.97 +0.40°
f#% phosphorus 4.50 £0.16°
HHEE vertebrae( % of the dry weight)
JK 4y ash

i phosphorus

54.42 +1.62¢

8.13 +0.38¢ 8.69 +0.28"

38.25 £1.47° 38.

5.03 £0.10"° 5.

58.60 £1.27¢ 60.

8.95 £(.28%

54 +0.54*° 39.31 £0.42° 39.88 +1.06° 39.82 +0.85*°

14 £0.06% 5.29 £0.17° 5.17 £0.12% 5.31 £0.13*

33 +0.83° 61.11 £0.93% 61.85+0.81" 62.26 £0.69"

9.00 £0.28% 9.10 £0.22% 9.27 £(.28*

T« RAT 8l b i A TR 5 B R B35 P22 5 (P <0.05)

Notes: Values within the same row with different letters are significantly different( P <0.05)

IR 208k & o B A8 i (X)), DA fa ik
oA AR R (Y) MEPT R B E 40 A, A5 8] 37 £
7L Y =1.88x+0.46(R*> =0.928) ,24 x >0.88%

Bf,Y =211, MRG0 X =0.83% , Bl & F
£ 40 3 AT 4 B B e R IR DR R A SR o
Y 0.88% (1&12)
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24 ¢ o 56+ i
3 =-0.673x>+1.535x+4.421
I ° 3 8 g 54| R=0776 o o
S 20t s 2 > o
= . : ] °
o\°‘§ > 1.8 Xes s52¢t o T~
=k =) °
IS8 16+ i IH 2 o ) o o 8
4180 i L8 s50¢
#9735 1471 iy =-1.880x+0.460 g2
= H 2 S5 a
2% 12} i R=0.928 -~
2= P MX>0.850F,Y=2.11 s 48
HeE ot i T 2
£ 08 é 46t o X=1.14%
0.6 ) ) ) L ) ) ) m o ) ) ) ) ) ) )
0 02 04 06 08 1.0 12 14 16 "0 02 04 06 08 1.0 12 14 16

TR B SR %
available phosphorus in the dietary

=8/
Ex

B2 AMEikEdeEHY me f (1 )3 53 AR
Fig.2 Regression analysis between dietary phosphorus

level and phosphorus concentration in whole body

TR R rh X B rp OBy AR 2 5 X dR AR,
B EMRT HA A H (P <0.05);0.91% 4 i & &
B3 T AT IR ZH A0 0.40% 2 (P <0.05) , 5 HiAth
A AT 2= S (P >0.05) , TEFMEE P, K
3 R 0 34 B R RO S 1 0 T o T
1. 17 % 241K 53 R & i 35 35 = X R4 (P <
0.05),50.91%F 1.43% ¥ LB EMLZR (P>
0.05),

g3 ARDRH 80w 5 1O B R (X)), BUF
HE IR 43 05 i FR % b i 2 O DR A £ (Y) A |l 1
Prekom b, 1 mH TR0k y = - 6.223x7 +
15.36X +52. 71 (R> =0.917),y = - 673x" +
1.535X +4. 421 (R* =0.776) M =R 15 3 25 43 51
H1.23% F1 1. 14% , B) 2 3 g f0 38 A5 5 HE B B
KK 53 & 5 T Fr e OB &5 5 I, 40D vh A 20
TSN A 1.23% F1 1. 14% (18] 3 FiEl 4) .

64 r
¥ ==6.223x*+15.36x+52.71 o
SE
= 5 60
<1 g
SERE
25
find
ZEser o z
feg wl o X=1.23%
g o ;
52 T
0 02 04 06 08 1.0 12 14 16

BRL A B %
available phosphorus in the dietary
B3 ARk ENEH#ESRSSELME TS H
Fig.3 Regression analysis between dietary phosphorus

level and ash concentration in vertebrate

TR A R %

available phosphorus in the dietary

=8/
Ex

B4 ARk ESSRBE ma E (51 93 53
Fig.4 Regression analysis between dietary phosphorus

level and phosphorus concentration in scale

3 e

TEAS S v, B A a0 i 14 B =2 0 2 B Ol 2k
KO8, Tl a8 22 B AR L4 oML 2 (1 K 0 Rl ik
A RN RN AE . B SR R R R
aeglefinus  L.) ., B 4%

idellus ). WA g "
( Myxocyprinus asiaticus ) . % [% #""*) (Acipenser
Brandt ). 4{¢ #%0") ( Hemibarbus
maculates ) S5 AH— 2, [H AL A 8 ] & B A 2 1)
TR SR R M AR LT W AT
T2 REAR 2 7 A R 22 S A LI T RE 7E T A5
SR NIRRT NN NN R GRS R TR
S o ST IR A BT /N ) 4 TR BRAR Y S 5 O
P A K 3 e, o B 1) e 2 B R, AR
S 3 T 2 B A K B e, L) I 9 25 AR A
K, Ha i R G0 R AR 858 35, AR K 1R AH X 48
16 9 R FRAH S I, BE 2 Bl 2 S AR R R
U o TR0 2 B 3 B AR S A R ]
o TR U AL, TR] e s A R A DR R X
YA RE v S I 2 ) B A B T R Ay AR K AR
BRI o AH S 25 G5 RE B S o 2 i), 2 A R
ARG Y B T B X ) R R R
2 Ml 350 B LU S 1A T KR O
[Fi) B o LA 75 37 28 W i AR T i A L, AT RH
BT MEIER AR,

TEA S % 1) © A W 5T o, 7 0 K 37 50 &
Gorpiti w W AR (46 ~ 158 @) (94 AW 5 B 0k
$30.86% , AT W A AR BN A (184 ~ 549

)X A WA E A 0.85% , ALK AR
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o 37 %

(25 ~ 95 g) A kBT B RN 0. 76% ~
0.79% . M B TER K FIH RS H R E
PR (0.3 ~2.7 g) X MBI E AR 0.93%
i AT A ) T B2 0. 75% ~ 0. 85% ;
Ribeiro 254 it ik R B % B AE#1(0.6 g)
XA B L 1% il A R G T B
HAH0.8%~0.9% . UL b&5 R BR Pk 315
S A K, B a0 R R A AR ) R
H0.76% ~0.86% , 3 HL7E 44> 15 K B BE X i 19
T BREON RE . AL Puruya 2 4 38 16 76 56
IKFIAG RS B A 1(0. 4 ~ 38 g) (A A
RN 0.52% ,Je B W@ (35 ~100 g)
AR T B N 0. 48% o 3 AN T 58 B4 1B R
JoE AN [R) 2B K W BE A JE % 50 0 Bl B T SRR
e, fFL 55 1R 412 1 1) 7 B RS AP E — B I 2%
St X AT RE 37 SC ¥ 37 FH AR 45 19 82, Furuya
SR AR OK SR R G, W T RETE R G
o B T £ 2 AT L 2o M K A e B )
HUBE, DT 5] Ak 5 B A 25 SRR AR . A T RE S
KA R 5 2 19 2 JE a0 B 1 T R R RS
f 25 S, R [ it 25 10 5 I g0 00 A OB ) 7 B R
TAFAEIE S 3K 7l BEAE [F] — SE 00 45 1F F HEAT LA
WF5E .

R B R 8 s £ 2 e A I AT R 3
B, BRI LM 7 TF 5 £ 24 0 Bl 10 7 B R I, M A
18 1) K 23 B B B A O e AR e
ERHENEESHEE T A4, aah
Fr B 1 E AR P RS A R RS
Fgbr o AR kL A RO i
ST O R R A H A B A T LK
SRR, FEAFAE IR AT S . 43 B LU HE K 4y
RS R R, DU RO
Sy [ A i, 28 11 UE 43 AT 5 30 A R v O P
SRR 1.23% F1 1.14% X S5 5038 T LUK N
FEFRAT H AR E T & 5 (0.85% ) L 3X 5 LU FE Ay — 88
WFSESS AR5 AT BE by 4 ME 3 9% - L
A G wh R B A REAE AL I RE 0, S Bk B B
B 94 1 f5e B A T T B A e T A e
K E w5

TEA SC I v B 25 A bk P oA A0 7 R 3R
Hom P A e o E P A K s 2 BT T
HURG I & TR s, x 5" K fa ™
SERT 5% 45 J AR L. Takeuchi 25" Ay Bl hy

ATP P15 BE FE 11 LB R4 418 RE 1k, 39 5 1A oA IR 07
PR )15 A A AT, 2 T 8 S W DA R, o 2R
F1 B AR S T AN 05 CAR R AR o K 23 B4 38 i T g
RGP KRB AR

A S 23 A B R 4 £ R A R e B8 v
IRy Wl S IR ) AR s AR T PR
i AR SO B 48 b 3 A MR W B 45 1R T
R AR R R R A R Y
0.85%

S E 30K
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Dietary available phosphorus requirement of adult GIFT strain of
Oreochromis niloticus reared in freshwater

JIANG Ming'?, YAO Yingfei'">, WEN Hua'*, WU Fan', LIU Wei', TIAN Juan', YANG Changgeng'
(1. Key laboratory of Freshwater Biodiversity Conservation and Utilization of Ministry of Agriculture,
Yangtze River Fisheries Research Institute ,Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2. College of Fisheries ,Huazhong Agriculture University , Wuhan 430070, China)

Abstract: The present study was conducted to estimate the optimum requirement of dietary available
phosphorus for adult GIFT strain of Nile tilapia Oreochromis niloticus reared in freshwater. Six semi-purified
diets were formulated to contain graded levels (0. 15% , control diet,0.40% ,0.66% ,0.91% ,1.17% and
1.43% t) of available phosphorus ( KH, PO, was the source of phosphorus). Each diet was fed to triplicate
groups of 20 fish with initial average weight(184.46 +8.13) g for 9 weeks. The results showed that fish fed
the two diets with available phosphorus levels of 0. 66% and 0.91% had significantly higher weight gain
rate( WGR ) and specific growth rate (SGR) than those fed the other diets( P <0.05) ,and the feed efficiency
(FE) was significantly higher than that of control diet( P <0.05). The whole body viscerosomatic index
('VSI) , hepatosomatic index ( HIS ) and condition factor( CF) decreased significantly with the increases of the
dietary available phosphorus levels ( P < 0. 05), while the survival rate ( SR) of fish had no significant
differences among various dietary treatments( P >0.05). Crude protein,ash,and phosphorus concentration in
whole body increased significantly with the increases of the dietary available phosphorus levels, as well as
vertebrae and scale ash and phosphorus concentration ( P < 0. 05). Crude lipid concentration in whole body
decreased significantly with the increases of the dietary available phosphorus levels ( P > 0. 05). Quadratic
curve analysis based on SGR indicated that the minimum dietary requirement of available phosphorus for
maintaining maximal growth of tilapia was 0.85% .
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