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£ 5.4~6.8 B3/F, FHgH 0.001 ppm, & 36 ppm, pH 3y 7,2—7.3, Kk 24—
27°C,

F1 HRESNER(ZEEET)
Table 1 Composition of the experimental dist (% by weight)

G | EHE DR BEmE  |[Eeh P i s
o e Suppls ted {Total phos-
Ry AR RS o H,P0,),e1,0[0aC0, T [Fupplemented Total phos- o )y
Ingrediont [Basal | Balt- Potato jamonni of phorus in tum in diet
diet | mixture starch |[phosphorues  |diet '
1 72 2.5 0 2.5 23 0 .35 1.09
2 72 2.6 1.2 2.0 2.3 0.3 0.7 . 104
AR p 2 24 1 21 04 1.1
Diet No. 8 72 .B . N .B 6.6 1, iy
4 72 2.6 8.7 1.1 20.7 0.9 ' 1.36 1,02
b T2 2.5 4.9 0.6 20 1,2 1.70 1,09

+1 REOBZ.WKE%, U 4.5%, AfFh0.8%, HEX 12%. S4ERESY 1%, Bk 2%, TE
HiEN122,
Casein 359, (Gelatin 547, Soyhean oil 4.54z, Fish Liver oll 0.5%, Celluloge powder 1245, Vitam-
min-mixture 195, Yeast powder 2%, Solable strarch 1243,

2 RERSR( 10702 B AL, According to the formula proposed by OGINO {1979).

8 P, Determined value.

RESPIRE T, B—-BRIRAR 49 X, G4 NRAKEN 72 (A4 TFH
BHEG 4,528, 4 HERFHR(EF 9B, TH 5D, 8X L4 s ptHiis—k, 8P A
W —kE@EM pH ., FE—BREREHTARENEANRHENE, REEILEE
e R TAEEAERSRME, BTN, SRR3R RN, kTR
FARAH 38 X, MBRRANELRMNEZIE, HERRESE 15 R, JEMT0.3%
B = R AL 45 (O, Og) bl S MR, Wi 4 25 38 U 5 2 P S SR04 PO R RIS 1 e IR B S TR
BUS M= B 5 DL & 2 H7.

ik CERER R R REN YR NS SR AREREAR.SRABER
MAREBRA - RE_SERLAE,

Ll Eg+: BUCHI 322/342 B\ B AU S B AR, MR KRB, KPER
4 pH F| HORIBA U-7 8K 54557400

BERE5 4 W

BRPREBEELEERKAANBRMORE
Rriid 49 KAFFABNERIITE 2. L2 TR, FARBRHTRARNEA 4
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KAER RS ERR R, FEF R RN 1L 4ABHALREMBERARF B & #
TR B, 45 B 330240 177, S EA 0. TTZM KL, 45120 260201 2.01, B
W 1705 HRE, SR 1T 4.27, FIRPHERTE 0.35—1. 7052 I S ERM
AR R B B E TR,

®2 LRERRER
Table 2 Experimental results after 7 weeks

R L RBsR
X Initial Fxperimental results
gl ® E
X - . IRREE ok o
BlE 2Bl | ae | B2 Gl BT | Ex |anm [ TE8) mow
i T ] () =5 W) B (%) RBRE Total = (%) g+ BARK (%)
E:ft ::21;” 2 = Totallprean Ehe P Taolal M(_ﬁl:n) freding % )h { Me;n Coeffi- MP‘?F Mo:&a—
. £ Z|wei- : mouant|_ - 2 [Weig ; p coeffi- | 7
No 2 Zloht E'Vge\:gh Yof fish (‘; ' )1gh1 weight ?;ngl;;rl't gain ;{(ﬂi;ghtgxfe?:; 4 (Fient élﬁf)
i - 3 | o
f. ole) () Weight ) (42) %y o _o:t feed
1 80 [15.5| 0,52 28 48 .3 1,78 82.1 233 2,38
1 210 2.65 | 10
2 | 80 |i5.7| 0.82 26 83.8 | 1.48 83,4 187 2.9
8 30 |16 0.B3 30 59 2,00 80.7- 277 1.88
2 260 2,81 0
4 30 {18 .58 80 54.4 1.81 82,0 242 2,14
B | 30 |8 0,58 30 80,9 | 2,70 50.9 409 1.40
3 330 1,77 o
6 | 30 |15,8| 0.52 30 b4.5 | 1.82 82,9 250 2,14
7 30 |16,1| 0.54 i6 23.7 1.48 69,2 174 221
4 187 2.2b 81.7
8 30 |18 0.53 2B 42.2 1,69 76.6 219 2,29
9 | 30 |16 0.58 26 245 | 0.84 55.9 77 4.27
B 77 4,27 66,7
10 80 |16.8| 0,66 0 Q 0

o - y
1 () - EENDR _PHENER 004

Weight gain{ % ) = {final body weight-initial body weight)/initial body weight » 1003

2 ERRS = SORm RS I E R
Coefficlent of feed = food fed, g/ weight gain, g

y,=1410.6 —6752.57x + 12275. 41 ~ 8667, 382° + 2065, 684

¥, =2.61+1.695—5,51* + 2.99a*
AP e AERBEEE, v HEAKBER, 1 XERRR BEFERBREBZA, 7,
BRA v BAN, o {HES BN 1.02%H1 1.06% (B 1), TE&HELERER,

EER2P, T RHEEN .77 1. 4B A Ea B ERERMRBRP AL EREL
L1 36% A A MR RO EHKER, H50.77%H 1, 4ZHMLEKR
KBE, BTEN.ISZAERK AN 50 RNMEBERER, EE 50 XURILFFIE
THEE, BFEN L.T0%4EAER M ARBRERKRERE,

BARREN, APEEY 0.77% R 1. 04ZREAKRRIFET, T 1.36% M 1.70% 4
A BT, FET RN 81. 7% 56.7%,
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Fig.1 Relation of dietary phosphorus content
with weight gain and coefficient of feed
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Fig. 2 Relation of weight gain of grass carp
fed with different diets with rearing days
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B 8 PR 5 N TBHUBR S BAEAE B B T BLRR A3 43 SIS T3 3 P 4, i 30,
W& it H 0.35% S1H GG FR KAy RS R, IRBF R B T 1,702 8 f SR B R L DGR R
Moo KA RB, FER 4BETI, 2A5. BRBBIL 0,350 8M BRI, 1,70% 4180
BRALHELIUPRRRER, HHE K 45 B R P 5 N S,

B AR RBEER,

#3 ARFBReENEaERNEM(ZEE) _
Table 3 Effect of content of dietary phosphorns on proximate composition
of whole fish. (% wet weight)

A a R K EAR 1§l RS

Dietary phosphorus content Moistnre Protoin [ipid Ash
0.35 77.74 13.72 577 251

.77 801,13 . 13,29 . 3.57 2.90

1.04 80_40 13,64 3.01 2,90

1,36 ) 80_8_8 12.9;) o :‘j_.JSI 2.

.70 82,29 12,08 2,bi 2.un

' lszi 81,16 C 1406 1,62 3.08
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R4 EANAENEERFARFRENRS BN
Table 4 Effect of content of distary phosphorus on mineral
composition of whole fish and vertebrae.

Bra(ZRHE) BE(ZTH)
ARBmaE Whole iish (27 wet weight) Veriebrae (93 dry woight)
Dietary phosphorus content f :;: . » cap f:; » N _.Ga{P
0,85 2,61 0.46 0.62 1.36 48,05 8,90 16.48 1.856
0.77 2.50 0.60 | 0’7 | 1.50 | 47.34 9.21 | 15,88 § 1.72
1.04 2,90 0,50 0.76 1,82 | 49.45 9.46 | 17.08 1.81
1,86 2,91 0,60 0.78 1 66 B2.94 10,79 17.48 1.684
1.70 2.90 0.83 0.77 1,45 | B3.86 | 12.i2 | 1985 | 1.64
ijf;i] 38,08 0,53 0.79 1,49

ANPHEBSERPESEIHLENCR

EANA FEETRNAR T ERRSOELRON SR T LS5, b5 4,
BEARRBREARRRABMESN, REALPREES, BYRELESHRRR
R, IR G BRI B E RECEINTE R . BEMSTRIN RIS B I
B LB RN 0,990, Hh 45 WA RKME, BB BET 0.99% 55 558
WBHET B,

#5 ANTHZERRESXNARPERELERXR
Table 5 Relation of dietary phosphorus with digestibility
of grass carp for dietary nutrients, (%)

(GESEt I gt EHFELE BEY R Rt W FHige=
Dietary phosphorus | Toisl Protein Lipid Phosphorns Caleiom
content digestibility | digestibllity digestibility digestibility digestibility
(.83 67 .68 96,16 73.26 86,34 2507
0,66 62,87 83,20 79,17 87.79 26.45
1,99 62,22 03,66 80,74 91,06 46,08
1.42 64 07 83,11 81,76 74.10 21.09
1.81 56,04 92,23 82.05 70.569 17.82

(2] it

RiAF W HESD P BT B A 4% B R R g R R ey, B AR A Ik, WRLER
TR BENETXHRAKTRBARENT., S6ERNEH0.1—0.8%, KPFHE 4—
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20 ppm i, BB MK P 5F) 50—8025, BAEIFTHIOKFE BB KRS, EAPBEMHE
BEDFHEORE, B, AXBERMXPEIE, TN RN AR hHEE. R
i, RN AR E R B RBHBR, KT HESHH, Sa MRS R EN,
B AR A, PR BCRAR, AHETE, TSNS RENEaEKMPRAL, RS
FRBRPANE. SYTRIBSHERBAE K ZRNRREAF, AN EaE KA ERR
Fip,=1.87X107%, Fiopy=1.45X107%, Fip/c, =8.72 X 10-4, T I, HEhoa Bt
RN R R T 5,

B0 36 Z A AR MMM ER BHANRE, DHE 50 XF RBH L&
IR E, AR T AR B R B, MR A S ™, Riea R BRI RAR
{EfRIE,, R B R B, K BEARENEREAAS, BEMRARAMERKET. BTE
BAL N A A PR(0.35%), BT AR IR W (50 R ) BMe£a 6 SRR FRIRIN I R, MR B
ERRARPRR, TESHBERSRBEZEVBH I BB LREE RS, £2E
Ak, SRV AT PR TR AT AR R R B R A R SR

BB, 36 28 1, 70%4, . EE 1. T0%4)FE T2 E, T AT68 5 4 B A B
2, SRPHERELTER, M EAEEL B L ERAB LR, BaFET, R
#FRSHERE LB LR AR, HBAERERS, XTHENHNES.

RS REERax AR P ERRSEARE,. EERMNGRERABIN, BhH
o 45 0 B IR 20—34 965", EEA NSRRI S m A s R, BA B X 0.33 %5
0.66% A AN P EHARK, X5RAHFERMBRER, XHARBF 8020 L4
LI R AR BT AR, T M AS R A VB ER, A R MR S R S A IS b R k. Nakamuara
Wi s RBREPENEARRE 27%™, BERMNTBHS RN, PRSI E
&, BEe — S A Lk, R R S S, S Y S AL S BE 2 e, PR B, 2
BHEHTT %R, AR EMNDPEEREREA, MAEREBRERRY, Ben
AR BEAECRYFEARNTRE BN EEREARS, BH/REERS=EN
TR 388 o o HC 5 S T R R R R T BB I ARk, MU DB T R A AR T R

FREHRRAKES MRS EHBRENRS RAfEmEa™, gALE
B E BV R SR B,

g LR, R I T,

1. EARBELE TP RS ETE0.951.10% 2 HEaM BEREE, ABEK
BN 75 O FE R Y T AT & R E SR LA B T AL R AR, R IR TS, 8 W AT, B G RLB
FREHMENY 0,95—1,10%, URBE G X AR P BE R (91%) JI5r 87, BEaTHR
HEERBUBERNY 0.85—1,0%,

2. BARMHMBRARELERE, ANRHEE, 2AREKSY K 5. BT SHELIK
TLREBBR.FREBTEET, M FBRIELESIREAERER . EFH T,

3, BEANERZEETHTENPRER, B Uy Emeiiny 25k P
B R AR AR, 20 68 M, AN R — Ak 0.8—1%, i, Fa iRkl bE Nk
AN EEARANBRNEE, L. EHESNRN,ABR. NEbSnEamAy
ERRTEMA, X EERESHHRM, RO EEREHERBBENNBREAKRDL, Hit, ¢85
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REQUIREMENT OF PHOSPHORUS IN DIETARY OF GRASS CARP

You Wenzhang, Huang Zhongzhi, Liao Chaoxing and Cao Jingye
( Changjiang Fisherics Research Institute, Chinese Avademy of Fisheries Sciemoes)

ABSTRACT An experiment on requirement of phosphorus in the dietary of
grass carp Clenopharyngodon idellus was carried out. By the use of casein-gelatin as
basic diet with mono ecalcium phosphorus as source of phosphorus, the gradient
method was applied. The regults of the experiment demonstrated that the dietary
phosphorus played a great effect on the growth of grass carp. The deficiency of
phosphorus in the diet would cause a slow growih of the figsh and high expense of
food. By analysing, the whole fish body contains a lower level of water, ash, ecalejum,
phosphorus and Cu/P ratio, but high content of fat with low phosphorus in vertebrae.
The over-high phosphorus, however, would also result in slow growth of the fish
and even lead to mortality. Thus judging from the growth rate and food consumption,
of the fish, the appropriate value of phosphorus in the grass carp diet should be
0.95—1.10% and the requirement of available phosphoras in the diet of grass carp is
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0.85~-1.00%. The experiment indicated that phosphorus should be the principal
mineral in the additive of diet.
KEY WORDS (Grass carp, Phosphorus requirement, Growth effect



