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Tab.1 Formula and proximate chemical composition
of the basal diet % dry matter

[y BR BERER Cpos
ingredients content  chemical composition content
:Fﬁﬁi 36 HEH . 37.44
casein crude protein
wlK o R . s
gelatin crude lipid :
i . 34.5 & . 1.12
dextrin calcium
£ B
fish oil 3 phosphorus 0.32
B , RREARX ,
soybean oil CMC
AW, s
choline chloride '
RARERD )
vitamin premix
BELIE 4

mineral premix

: OEAH4 R (mg W IU-g 4 F A, 250044
D, 120044 K Ksy 10; 84K E, 50, 4K B, 10, 4K
By 910;2E§3§ B692072E§3§ Bi2, 0. 15;@@940; "‘[‘@y 5;&@
85, 20; JLEE, 400; 44 %K, 1.0; 44K C,200, QEET YR
(mg-kg™1) . FiFREE,50; Hi MR .8, 15; E L 7, 235. 65; AL,
420; @keh,265; ALER,0. 14; BREREE, 10; B .0.7; 5 R
&1, 0.75; LAliRR &N, 0. 06; & 4k45,0.7

Notes: (D vitamin mixture (mg or [U+g™1); vitamin A,
2500; vitamin Dz, 1 200; vitamin Kz, 10; vitamin E, 50;
Thiamin, 10; Riboflavin, 10; Pyridoxine, 20; Vitamin B2, 0. 15;
Nicotinic acids,40; Folicacids,5; Ca-Pantothenate,20; Inositol,
400; Biotin, 1. 0; Ascorbic acids,200. @ mineral mixture (mg-+
kg™1): MgSO, - 7H» O, 50; FeSQO4 - 7Hz O, 15; KCI, 235. 65;
CaCly, 420; NaCl,265; KI,0.14; ZnSO,+7H>0, 10; MnSO; -
Hz O, 0. 7; CuSO4 . 5H2 O, 0. 75; Naz 5603, 0. 06; COClz .
6H20,0.7
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Tab.2 Effects of dietary phosphorus levels on growth of Hemibarbus maculates Bleeker

FRBEKTE O IR () WK ()
dietary phosphorus level initial body weight  final body weight
0.32 8.01%0.04 16. 77+ 0. 07
0. 58 7.98%0.03 17.56+0. 21
0.83 8.03%0.02 18.69 0. 07
1. 09 7.93%0.06 18.61+0. 30
1.35 7.90=%0.03 18.28+0. 09
1.59 7.94%0.07 18.27+0.10

AN ER () BIER (9 187N
relative weight gain survival rate hepatosomatic index

109.31+£1. 87¢ 97.78+1.11 1.40£0.07
120.01 £ 2, 38> 98.89+1.11 1.31%0.16
132.83%0.23 100+ 0. 00 0. 88+ 0. 04
134.72 % 4. 902 100+ 0. 00 0.82%0.13b
131.39%£0. 94 98.89+1.11 0.77 0. 05
130. 20 £ 2. 85 98.89+1.11 0.79£0.10b

E: RFARAFRANEFTERESZFEE (P<0.05),FH

Notes: Means in a column with a different superscript letter indicate difference at P<C0. 05, The same as the follows

160. 00
150. 00 y = 46.085x + 94,141
140. 00 R = 0,996

.00
.00
110. 00

weight gain
@
(=]

922x + 144.32
. 9418

R’ =

BER/ %

—
D2
(=3

(=3

{48/ % dietary phosphorus
B1 ARk ESHEEERNXR

Fig. 1 The relationship between dietary
phosphorus levels and weight gain of

Hemibarbus maculates Bleeker
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Fig.2 The relationship between dietary phosphorus
levels and vertebrae ash content of Hemibarbus

maculates Bleeker
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Tab.3 Effect of dietary phosphorus levels on feed utilization of Hemibarbus maculates Bleeker
BB (0 (EPET & €7D BB R (00 B AR (e kg™

dietary phosphorus level

feed conversion rate

phosphorus retention rate

phosphorus retention coefficient

52.29%0. 704
55.71 £1. 34¢
62.95+1. 01
64.13+2.37*
60. 09 £ 0. 51

59. 09 % 1. 25bc

48.90£3. 47
52.30£2. 54
56. 51 £ 0. 50*
38.79+3.12b
29.77%2.57°

24.42+0.22°

0.32%0.02¢

0.54 % 0. 04

0.69%0.02°

0.68%0. 05

0.67%0. 06

0.66+0. 020
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Tab.4 Effects of dietary phosphorus phosphorus levels on ash and phosphorus content of vertebrae,

scale and opercula of Hemibarbus maculates Bleeker

% dry weight

AR BAT %) HHeH vertebrae % A scale #8325 & opercula
dietary phosphorus level iV i B HIK Iy B HIK 4 B
ash P ash P ash P
0.32 40.82£0.12¢ 8.02=£0. 35° 19.72£0. 49 2.51£0.11¢ 28.19%1. 89¢ 5.05=%0.51b
0.58 46.48+1.07° 9.03+0. 09t 21.33+0. 33t 3.32+0.11% 31.88+0. 67° 6.17+0. 262
0.83 51.66+1.08® 9.84+0.23®%® 21.73%0.15®%® 4,14+0.28% 35 25+0.95% 6.44+0. 472
1.09 51.52+0.33® 10.07+0.05*  22.51%0.22 4.2210. 29 36.59 £ 0. 39* 7.24%0.072
1.35 51.02+£0. 22 9.57+0, 33 22.43£0.38 4,08+0.37®* 35 .25+0.97® 6.65+0. 27
1.59 50. 02 £ 0. 420 9.64%0, 31 22.46%0.23 3.71+0.21% 35.53%0. 87 6.72+0. 232
RS EANBKENEHEODFR . NFHFLIEOZMW 3 Wik
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Tab. 5 Effects of dietary phosphorus levels on

serum calcium and phosphorus content of

Hemibarbus maculates Bleeker

3.1 ARBEXIELEE KR
LR A g A K AR A BE AR B K P A R

M, YBHAEAE 0. BUBEFHERAE
%, X 5 Elangovan %M %} §8 fz 48 ( Barbus
terrazona Bleeker) . Lee %5027 % & H 4 € 3 #ih

A A 8% 2K () 1L 75 8% 1L 75 45

dietary phosphorus (mmol-L~-1) (mmol-L-1)
level P Ca
0.32 0.51£0. 03¢ 1.78+0.14
0.58 0.77 0. 06b 1. 85+0.18
0.83 1.00 £ 0. 052 1.90£0.15
1.09 1.12+0.11® 2.06+0.03
1.35 1.01£0. 102 1.92+0.29
1.59 1.04 £0. 022 1.93%0.10
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Study on the dietary phosphorus requirement of
Hemibarbus maculatus Bleeker

ZHAO Chao-yang"?, ZHOU Hong-qi's; CHEN Jian-ming®s, YE Jinryun®, PAN Qian®,
XU Pad®?, ZHOU Xin®
(1. College of Fisheries and Life, Shanghai Ocean University, Shanghai 200090, China,
2. Freshwater Fisheries Research Center, Chinese Academy of Fishery Science, Wuxi 214081, China,
3. Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract: Hemibarbus maculatus Bleeker[ initial weight (7.97 £ 0. 07) g] were satiably fed on six
isonitrogenous and isoenergetic purified diets with phosphorus levels(0. 32% ,0. 58 % ,0. 83%,1.09%,
1.35%,1.59%) for 8 weeks respectively. Monopotassium phosphates (KH,PO,) was a source of
phosphorus. Each treatment was triplicate. (1) The effects of dietary phosphorus levels on growth,
feed utilization, bone tissue inorganic contents and serum phosphorus level were investigated in order
to determine the dietary phosphorus from 0.32% to 0.83%, but were not significantly different
among the groups of dietary phosphorus more than 0.83%. The dietary phosphorus required for
optimum growth of Hemibarbus maculatus Bleeker was 0.91% of dry diet by means of broken-line
regression analysis of WG data. (2) The ash contents of vertebrae, scale and opercula increased
linearly up to the 1. 09% dietary phosphorus concentration and leveled off beyond this dietary level.
An approximately 1.17% dietary phosphorus was needed for maximum tissue mineralization of
Hemibarbus maculatus Bleeker by using a quadratic regression analysis of vertebrae ash content and
dietary phosphorus level. (3) The concentration of serum phosphorus of Hemibarbus maculatus
Bleeker increased with the increasing dietary phosphorus, but serum calcium was not clearly affected
by dietary phosphorus. Through analysis from weight gain, phosphorus retention rate, vertebrae ash
content, and serum phosphorus, optimal phosphorus requirement of Hemibarbus maculatus Bleeker
was about 0.91% —1.17%.
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