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500 7h, 6mol/L ImL, 12h 6% 10m1L.,
1.2 2. 6g ( Oreochromis niloticusx O.aureus) ,

2, s 0. 3m?, 15
s 15 , 30 , )
4% R 8: 00 12: 00 17: 00, 6d
, \ , 25.0 —31.5 ,pH7.0,NH,* < 0.005mg/L,
> 4.0mg/ L( )
, 1.5h , , 80 4

, 8 , 3 ,

1.3 ( 2),
> > s 0. 05
1
Tab- 1 Formulation of test diets and analyzed composition of diets
Omg/ kg 0. 2mg/ kg 0.5mg/ kg 1.0mg/ kg 10. Omg/ kg
1,23 100 100 100 100 100
(mglkg ) — 0.2 0.5 1.0 10.0
Y,03(mg/kg ) 100 100 100 100 100
6.5 6.1 7.1 6.1 6.1
31. 4 31.5 30.6 31.5 31.1
4.7 4.6 4.4 5.1 5.3
46.5 49.6 49.0 47.7 50. 8
10. 1 10.0 9.9 9.9 9.9
5.4 5.6 5.6 6.1 5.5
(mg/ kg) 10. 74 10. 94 11.24 11.74 20.74
(mg/ kg) 66. 37 66. 31 67.26 68. 49 69. 22
1. (%) : : 10, : 40, : 35, :9, :2.5, :0.5,
32 (%): :0.25; :0.25; 1.0 :1.25; :0.075; :0.03;
:0.2; :0.0005; C: 5; K3: 0. 2; :10; E: 25 A: 0. 2(5001U/ mg) ; : 20; :20. 81; 3.
(%):NaCl 1.0, MgSO4* 7TH20 15,NaH2PO4- 2H20 25, KHPOs4 32,Ca(H2P04)2+ H20 20,
FeSO4 2.5, :3.5,Zn804- 7H,0  0.353, MnSOy4- 4H,0  0.162, CuSO4- 5H20  0.031, CoCly- 6H,0
0.01,KIO; 0. 003, :0.45
2
2.1
2 3 10mg/ kg
(P< 0.05), (P> 0.05)
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2 ( t )
Tab.2 The growth and feed efficiency in fish fed 5 experimental diets(M = SD)

ANOVA ANCOVA

Omg/kg 0. 2mg/ kg 0. 5mg/ kg 1.Omg/kg  10.0mg/kg . FP)
79.6x 1.7ab 79.1% 1.7abc 76.5% 0.2c 77.1# 1.8bc 81.1% 1.4a  4.716
IBW(g) (0.021)
754.3+ 22.2b 747.7% 9.5b 762.0+ 9.6b 738.0% 10.4b 791.7% 16.0a 3.886
FBW(g) (0.042)
4,02+ 0.07 4.01£ 0.06 4.10x 0.02 4.03% 0.02  4.06% 0.01 1.974
GR(%/d) (0.182)
209.3+ 43 212.5£ 3.5 218.6x 2.3 213.2£2.5 214.0x 1.3 2.619
FE(%) (0. 106)
(Specific growth rate, SGR)= (InWt-4dnWo)/t* 100 Wt: ; Wor it
(FE)= / x 100
3 (%) ( + )

Tab.3 Apparent digestibility(%) of protein, fat and starch in fish fed test diets (M SD)

Omg/ kg 0.2mg/ kg 0.5mg/ kg 1. Omg/ kg 10. Omg/ kg

89.09% 0.61 89.58+ 0.79 87.93+ 1.08 88.98+ 0.52 87.55+ 0.70
93.41+ 0.29 92.73+ 1.30 92.01+ 0.76 92.82+ 1.18 93.58+ 0.99

69.90+ 1.48 72.20+ 1. 84 69.70+ 1.51 72.85+ 0.92 71.43+ 0.74

(AD)= (1- Y,03 / Y,03 X / ) X
100
4 (%) ( t )
Tab.4 The nutritional composition(% ) of whole body, dorsal muscle and liver in tilapia (M + SD)

Omg/ kg 0.2mg/ kg 0.5mg/ kg 1. Omg/ kg 10. Omg/ kg

70.43+ 0.33 70.72+ 0.73 71.13+ 0.39 70.73+ 1.01 70.32+ 1. 10
15.52+ 0.33 15.69+ 0. 88 15. 19+ 0.51 15.53+ 0. 82 15.40+ 0. 87
7.46% 0. 16 7.23+ 0.70 7.13t 0.29 7.20% 0.56 7.34+ 0.61

4.05+ 0.23 4.17+ 0.09 4.10+ 0. 21 4.20% 0. 12 4.12+ 0.07

77.98+ 0.35 77.26% 0.37 77.39% 0.21 77.51+ 0.32 77.43+ 0. 34
18. 09+ 0. 47 17.97+ 0. 38 18.36% 0. 62 17.96+ 0. 19 18. 06+ 0. 16
0.98+ 0.08 1.08+ 0.12 1.07+ 0. 14 1.12+£ 0.09 1. 15+ 0. 05

o000, &1 0632 0.14c 0.87£ 0.10b 097t 0.121 0.77£ 0. 14be  0.72% 0. 13he

67.91+ 0.99 68.27+ 1.29 67.72% 0.30 67.74+ 1.77 67.73+ 1.78
10. 93+ 0. 40 10. 93+ 0. 32 11.33+ 0.38 10. 75+ 0.25 11. 06+ 0. 69
7.32+ 0.01 7.45+ 0.19 7.73t 0.29 7.20% 0. 56 7.34% 0. 61
7.73% 0.94 7.15+ 0.83 7.48 0.61 7.76% 0.55 7.76x 0.93
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2.2
4 0.2mg/kg O Smg/ke
10.0mg/kg (P> 0.05)
3
, (P> 0.05), 10. Omg/
kg (P< 0.05),
[ 4, 9—10]
[9.10], [5].
10.74mg/kg, Ong/ kg,
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