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Effects of dietary levels of phosphorus on growth and
biochemical composition of Hemibarbus maculates Bleeker

ZHAO Chao-yang', ZHOU Hong-qi’, CHEN Jian-ming’, XU Pao', LI Hong-xia'
(1. Freshwater Fisheries Research Center, Chinese Academy of Fishery Science, Wuxi 214081, China;
2. College of Aqua-life Science and Technology, Shanghai Fisheries University, Shanghai 200090, China;
3. Zhejiang Institute of Freshwater Fisheries, Huzhou 313001, China)

Abstract: A study was conducted to investigate the effects of dietary phosphorus levels on growth and
biochemical composition of Hemibarbus maculatus Bleeker. Six experimental isonitrogenous and isoenergetic
purified diets( casein-gelatin based) were formulated to contain 0. 32% ,0. 58% ,0.83% ,1.09% ,1.35% ,
1.59% phosphorus with monopotassium phosphate ( KH,PO, ) as source of phosphorus. Six treatments and
triplicate groups of Hemibarbus maculatus Bleeker (initial weight 7.97 0. 07 g) were fed to satiation for 8
weeks. The results showed that: (1) Weight gains feed efficiency and hepatosornatic index of Hemibarbus
maculatus Bleeker were affected significantly by dietary phosphorus levels (P < 0. 05). Weight gains were
improved with increase of dietary phosphorus from 0.32% to 0.83% , But when the level reached 0. 83% , the

data of higher level group showed no significant difference. A similar trend was observed in the specific growth
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rate feed efficiency and phosphorus retention coefficient. (2) Whole body muscle and liver composition were
significantly affected by the dietary phosphorus levels( P <0.05). Whole body lipid contents were decreased
with increasing level of dietary phosphorus, however the ash phosphorus and calcium were gradually elevated.
The moisture and crude protein content were not remarkably different among treatments. The muscle and liver
lipid showed similar patterns as whole body. Experiments indicated abnormal nutritional composition of body
and lower growth speed feeding with insufficient phosphorus content feed. It was suggested that total
phosphorus content in feed of Hemibarbus maculatus Bleeker was suitable about 0. 83% .
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Tab.1 Formula and proximate chemical composition
of the basal diet ( %dry matter)

1.1 RmAe

o N R 5B BRAR &E

LA BT IR KK P T BT dR 4it . A (%) (% ,5EH) (%)
TRLZE LI i B E R-AR (4: 1) AEATE VR Egi'é' 32 Eﬁ; 3;‘5‘4
ENMBE I T =1 1) IR R R ws o S
B aYE Z R TOHLE N FOR B TR AR R AR, am 3 B 0.32
AR B R R B RN 1 R, . 3

DS A B S (KHLPO,) BRI, thok % 0
ERRERITE BN 6 DBEKT(0.32% .0.58% . jgampa =0 2
0.83% .1.09% .1.35% .1.59% ) B9 455 L6 iRy _BATH® 4
AL RIS 4 P RARE B, A LBE T B e e e ik
1) 22 UK 7 PR 41 4 B4 B,,10; 4eth % By ,20; MEtE % By, 0. 15; MARR,40; WHR,S; 2R
1.2 HmEFvEH %’”éﬂgiiﬁﬁéé*ff B S0, BT 15,

KPR TR 2 B JG , AR e, AR 7 W

540 B (CFHEER 7.97 £0.07 o) FEYLFHRE., BN 6 H, FHE 3 MEE, LRASFIK
FA 18 N B B AUKA T, SR A 30 B, SRR AN ISR ES T LR/, FHR TR EE
5#(P>0.05), REHREEKFE (AR 500 L) FEE/K 300 LARARKRAEERE, BRI
R ERHANT— IR, oK &N R 250% , 50 A 1) BH US K B, B RS MK TR B RS
5.0 mg/LEA b, BASLMAE 0.5 mg/L LAF, FEEAE 55 R KRAF & R RBH/KEN
23 ~28 C, i ¥/K A4S BES B 504 35.7 mg/L,0.05 mg/L, RIMAFREA3 K, RBELIEE RN
R, HHE S E MR, HRAE SAkEE4% ~5% R aGHEARE R EERES,
g HA 2006 4E 6 H 8 HE 2006 48 A 3 H 3118 A,
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AR T AXTTEIREE AR E R R A KR RIE AR B IR | BB iR
MBI AR XM ER(WG, %) = CFHRE - FPHWE)/FHWE x 100; fFFEERKE
(SGR,%/d) = (In FHIRE ~ In PRI E) /RHKEL x 1005 B IEZHR (SR, % ) = REL/HEEL x 100;
BRATAAE R (HSD) = fTEE 8/ A AHE x 100; AR AR (FE, % ) = Mg /a8 x 100; BB IR
(%) = QBB BB RA R < 100; TR R H = (ARRLASHE - AR viE) /&
R,

R R R R E AR E AR iR e fa LA AT AR LR B BB T K R S5 IR E B .
MEASERAI K MEREE AENE (CB/T 6432-94) g Il & 8 K AR KR40 & vk
(GB/T 6433-94) 7K 53R FA Tk %E (GB/T 6435-86 ) , MKk 73 R = il A ekl € (GB/T 6438-92) ,
58 B R AR ARRIEDE (GB/T 6436-2002) , B & &R F4AUE b 3kl E (GB/T 6437-2002) 6
1.4 GEitorth

R JH SPSS(11.5) #if4: (Oneway ANOVA) X Fr #5136 $48 #117 # R R 77 22 7047, FHl Duncan RZ &
ELB M e 2 A AR

2 R

2.1 AR KT X R AR A K B B A T

Z8AMFE, M B K EN A AN B ER FEERKRENTKRERAEEEENZ M0
(P<0.05), MERFEERBHKEMIZEZEFREBRE(F2), BREHBIKEMO0.32% LFH 3|
0.83% i}, WM ERMZ FHE ;4R 0. 83% .1. 09% 1. 35% .1. 59% /AR B K FHEM M ERERRNESE
(P>0.05) B EA KRS LI E RN AR XRR A RIS RE A B EZm,
S AR TR LA BE RN (P <0.05) , Hifb 0.32% 40 R BTFAR b B 0, e 5 R R B K SE A3 in 2 B B
M T RS

TARBE TR RALECR BB R SRR E B BEEM(R2) . BERBBCEWN EH
e BRI Had B M RDRL B K TE 2 IR ORI, AR R DL 0. 83% 4N 1. 09% B s,
SHEALRERRE(P<0.05), SRS ABEKFEMN.32% EAE 0.83% MBELHES,
TR KT — 2 BT SRR B 2 T, B R P R B 2 R, BTN RS TR B /K B
F+8ERIN, B2 0. 83% FAIRBHERAEE(P>0.05),
2.2 B AKX fE A BB IR LA R R

FRBK TS 2 B O AKSSB LB ERW(E3) . R FBKEX £ amigi i
WAy FEABE S BA B ER M (P <0.05) , FEA R KT 1 T & KRR BT & B R K, 0. 32% 41741 0. 58%
HeafElitERES TEMRBA(P <0.05), £AKS SN EERMBEKEN SR,
0. 2% UL RNEBEREEMT 1.09% H(P <0.05),0.32% A4 AAEMBES B8 ZHFHMAiRH
(P<0.05), {AfK xR ULAAKS HEA SRS ELRELN (P >0.05) , FEiAR B K F
T RIS & B FRRMFE 0. 32% 41 0. 58% E LA & B FHTARIEA,0. 32% 4H
ALK E B TEESRB A, AR Bk XT 16 a5 FFAE K 2 LS B ALK 4> & B A B8 W
(F£3), 0.32% HFAEK 4y B EET 0. 83% 4, MRS K B9 TH 8, AL 68 A ARL G 5 & B B 38 IR
(P<0.05) MK GRS SHAFEHERSREAZER.
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R ERAEREACE S A K RRR YA B (P <0.05) , HH B R (RDRlS3CER Fl i e Bk 5 1
INMEIE LA, 485K AR 0. 83% G FHER AR E , HEBK-FAH BRI T &S, XML
K 5 E Ah 2 2 % BRI IR 85 ( Dicentrarchus labrax L. ) ' 48 4% FE 1) | B 48 4% 48 ( Melanogrammus
aeglefinus 1. ) (6] 38 B 44 ( Chanos chanos Forsskal) ! EM Rk ( Cichlasoma urophthalmus) (8] pe b g
( Barbus tetrazona Bleeker) 11 5 [ i F& ol ' &8 G #E ( Morone saxatilis) ") #%2 f4 ( Liza haema-
tocheila) "1 EHIBTILAE R — B, XIBEIE %" Xt B8 ( Sparus macrocephalus) Y7 3C T4 wof B 4a B
REROERH, MRS EA R ST EBIE N EREMEMRM B LER, A2 P BUE 5
KRBT, RBHTRHEZ A B RER M TR R L, FRsAT 8 b2l Kl m
TREAR IR BRI R BRI, KEE ARENEREAMAT BB aERET. SHiTas
PR NBET & BB SHT TIER, sy S id s, Rl aL, e A K
HEE@MITT . WA OHEE I Asgard 17 3 K PGS (Salmo salar L) BB 55 B 7R BB SL I 14
)& AL IR I E T RPR IR A BEARE, X B2 B TRt & B A SE A R SE 30 S 22 7 B |
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Tab.2 Effects of dietary phosphorus levels on growth of Hemibarbus maculates Bleeker

FRBOKF THWE FHRE HxEER BEEREK REX R AR BECRE BIIRAK
(%) (g) (g) (%) (%-d™") (%) (%) (%) (g'kg)
0.32 8.01 +0.04 16.77 £0.07 109.31+1.87° 1.32+0.02° 97.78 £1.11 1.40+0.07* 52.20 +0.70% 48.90 +3.47* 0.32 £0.02°
0.58 7.98 +0.03 17.56 £0.21 120.01 +2.38" 1.41+0.02> 98.89+1.11 1.31 £0.16° 55.71 £1.34° 52.30 +2.54° 0.54 £0.04"
0.83 8.03+0.02 18.69+0.07 132.83+0.23* 1.51£0.01° 100+0.00 (.88 +0.04® 62.95+1.01* 56.51 £0.50° 0.69 £0.02*
1.09 7.93£0.06 18.61 +0.30 134.72+4.90° 1.5220.04° 100+0.00 0.82+0.13> 64.13 +2.37° 38.79 +3.12> 0.68 +0.05°
1.35 7.90£0.03 18.28 0.09 131.390.94* 1.50+0.01* 98.89+1.11 0.77 +0.05" 60.09 £0.51®> 29.77 +2.57° 0.67 £0.06°
1.59 7.9420.07 18.27 £0.10 130.20 +2.85* 1.49 +0.02" 98.89+1.11 0.79 +0.10° 59.09 +1.25% 24.42 +0.22° (.66 +0.02"
HE:RPRFIARNEFERREREE(P<0.05), TH

F3 EANBOKEXMESESE A AFERSHZE( %, RE)
Tab.3 Effect of dietary phosphorus levels on whole body muscle liver composition of
Hemibarbus maculates Bleeker ( % ,wet weight)
AR 2f WL FHE

K¥ k4 MEA HERWRKS B S kS HEA RUEMREKS B B ko HEA RN HKS
(%) (%) (%) (%) () (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

6.8+ 156+ 79+ 330+ 00+0%+ DR+ 1859+ L4z 1.2+ 0240+000+ 2.8+ 1056+ B5lx 0H=x

0.3 0.08 005 0.6 018 0.0 0.0 0.13 026 007 0.8 0005 004> 072° 06 00, 00"
0.8 6.8+ 1572+ 691x 353057+ 1.0+ 7867+ 1931+ 1.9+ 1.0+ 020+0001+ 57.4+ 1121+ 2961+ 0W=+
’ 0.3 025 038 0.11® 0.2 0.0 0.11 017 0@ 001 009 00¢ 248 06 36" 0H®
0B 6.76+ 150+ 673+ 3.0+ 06+ 1.6 7W77+ 1887+ 1.3+ 1.25+ 0.48+0.12+ 6.0z 11.77+ 2542+ 101+
) 0.37 004 0.25% 0.05% 0.01* 0.3 0.17 0.16 0.0° 0.0 0001 0065 1172 008 2.7.* 0®®
L0 6.9+ 1549: 640+ 374+ 0.65x 1.11+ W46+ 1860+ 1.19+ 1.8z 0.24+ 0.0l + A8+ 11.50+ 451+ 1L07x
) 0.07 045 0.2%° 00 0.03* 00 0.2 0.3t 0.0 0.3 007 o008 25 020 1.5 o00?
135 6.6+ 1517+ 564+ 3.8+ 065+ L.l4+x P51+ 1835+ 115+ 1.27+ 022+ 002+ @5+ 1221+ 230+ L0z
) 0.9 007 0.2 0.m* 0.04* 0.4 0.31 03 0.05° 0.00® 008 006 116 025 1@ 0.0
Lo L% 1513 544+ 3.9+ 064+ 1.2+ PR+ 18.15:x L0+ 1.26+ 0247+ 0087+ .18+ 1035z 2.4+ 114=

0.14 0.8 0.05° 0.0 0.2° 0.2* 02 025 0.0 001® 002 008 271% 06 217 006"
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B s XU S5 ) xR AR S R, R R B A BN R B, AT 2 BN EL A R KT O BERY KK
IR I> TR 55 B AL HIBT R R0 5 LRI R AR . AR LE h2apE KT BERES & &
R R B 7T B 38 AT S 2B R, B R B B S B — AR b R B (R B SRR L BT
BN, Asgard %7 3 KPP IRIG 4 RO B R AMBE S B S S @B EA G EAZE
%o WAPEREIRIE , Oliva-Teles % U SRR YH AR 5 BT 55 7R , B R R 7K SF B ARDR 4 £ (R 4 R
KES, ZABTETHN0.72% (BE) , BAMNBITEMHEE BEY W, Lee % 3l HiFKRF
i (Sebastes schlegeli) IRIEWNN , EAFMYLB HIK I EE JEITAZREIBEKFHZ (P >0.01) , R
EAREERERERE 555 P BRI A RE X,

4 Jhgh

ARRERHERBESBEALSFHARERAR BB, ERKEE, A EEE AR B AEKR
R AEREA T IEFE PR, ERIEEE AR IR S8 E B 76 0.83% A H.
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