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Relationships between the fecal phosphorus excretion and the dietary
phosphorus intake in simmental crossbreed heifers
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(1. College of Animal Science and Technology/State Key Laboratory for Animal Nutrition,
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3. Animal Husbandry and Veterinary Bureau of Ganzhou, Zhangye 734000, China)

Abstract The aim of this study was to evaluate the relationships between the fecal P excretion and the dietary P intake
by digestion trial in beef cattle. Twenty-four crossbreed heifers (Simmental X local cattle,BW =369.5+ 37.8 kg) were
selected and randomly assigned to six dietary treatments, which contained phosphorus at the level of 0.38% ,0.45% ,
0.50% ,0.56% ,0.61% and 0.67% in concentration (DM basis) , respectively. Animals were fed the roughage once a
day ad libitum,and the concentrate was supplied in two equal amounts (3.50 kg/d). A 10-day digestion trial was
included in this 30 days experiment. Total feces were collected and recorded for each cattle during the last 7 days of the
experiment. Daily feed offerings and refusals were measured to obtain net feed intake for each animal. Animal feeds and
feces were preserved for further analyses of P and DMI. The linear regression analysis was used to study the
relationships between the fecal P excretion and the dietary P intake. Results showed that: The levels of concentrate P
had no significant influence on DMI (P>>0.05). The linear relationship between fecal P execrated and dietary P intake
was y=1.004 3x— 8.726 8 (R*=0.829 8, P<C0.056,n=24) if it was measured as g/d unit, then was y =0.933 Ox —
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1.169 9 (R*=0.828 2,P<C0.08,n=24) and y=0.6317x+0.0819 (R*=0.5711,P<C0.05,n=20) if measured

as g/kg DMI unit. It was suggested that faecal P excretion increased linearly as dietary P intake increased.
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Table 1 Dietary concentrate composition (air-dry basis)
w/ %
I EK RE MM 2k Al g4 TURE
1 70.0 10.0 17.9 0 1.0 1 0.1
2 62.0 10.0 15.6 10.0 1.3 1 0.1
3 54.0 10.0 13.4 20.0 1.5 1 0.1
4 46.0 10.0 11.2 30.0 1.7 1 0.1
5 38.0 10.0 8.9 40.0 2.0 1 0.1
6 30.0 10.0 6.7 50.0 2.2 1 0.1

o+ WUREHE )7 VA 200 kIU/kg; VD3 40 kIU/kg; VE
600 mg/kg; MR 400 mg/kg;%h 700 mg/kg; ¥ 2 000
mg/kg; 4k 800 mg/kg; i 500 mg/kg; il 6 mg/kg; i
25 mg/kg; 4l 5 mg/ke.,

®2 RBEHREFKE

Table 2 Dietary nutrient levels

e 2 56 21 TR
BRAT 1 2 3 4 5 6 CT9 B B RmlD
w(DM) /% 94. 20 94, 31 93. 28 93. 26 92. 89 94,08 20. 05
w(CP)/ % 14. 82 15. 28 15. 33 15.13 15.61 15.72 6.37
w(ER /% 39.99 41. 45 40. 70 42.05 35.23 36. 24 2.41
w(NDF)/ % 18.51 21. 42 20. 28 24. 29 28.17 30. 21 64. 66
w(ADF)/ % 5.41 8.32 7.05 7.66 8. 41 9.42 36. 47
w(Ca)/ % 0.48 0.58 0.65 0.72 0. 82 0. 89 0. 44
w(P)/ % 0. 36 0.42 0.47 0.52 0.57 0.63 0.36
m(Ca) + m(P) 1.33 1.38 1.38 1.38 1.44 1.41 1.22
GE/(M]/kg) 16. 32 15. 38 16. 17 16.18 15.91 16. 17 16. 39
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0.52% 0. 57 % F1 0. 63 % , i B A& 4 5 3 Atk 49 J5
B0 R 0.38%,0. 45%.,0. 50%.,0. 56% .
0.61%%010.67%,
1.3 [FFEE

ZA A R 48 7 2 ML [ R A7 RN AR IR
B, L N R 1 B0 2R I (RO O . B H 4]
ML 2 Yk (L 6.00 FIE 6:00) . 55 MRS RS BUHDEL, &%
Ab R A AR 25 5 0 3.5 kg/d (RIS i) .
HUEL A R & 5 A oK.
1.4 HRRESHE

SR 30 d. Hp i 20 dLGEEH 10
d, IEIRHET 3 d S A aE N L S 7 d sk,
T KR ATSCEREL K 7 d W REHE &R E S
BEUHR 435 it o 1 o o T A A 5 e g K AT B 1 i S A
FRE G H 100 RFEIR A . F —20 CRUGRAR.

B HOR AN (TR S EAE T 65 CHL 48 h, i
T 5 % [ 48 h J5 BRI A5 81 7K 43 I B 43 A
A
1.5 MMERRFTE

Sy AE HORE L FRE X ZERE B DM R & &
DM &S BacHkL6 ] iy ikl e . w3 it i
SCHRL7 I By 5 R DU A
1.6 Zita#hr

Fr A Bl 11 Excel $E47 8] 28 4k B2, 58 1+ 43 Bt #1
F SAS #4143 (The SAS System for Windows V8)
R P IR 0 B3 O 22 20 A i B CANOVA) L 251
1) 2 # 8k ] Duncan 3 47, P<<0. 05 {22
S S T W AR

2 GERESW
2.1 BHBAKEMEEEBFTYRIREMNH;
=9-1:0p-A0)

H1 3% 3 AT DL M RS RHBE K 7 X 5 A B 4 R
CEPF 0D SR i A H OB T4 R & 4 3 5% i (P>
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0.57% 1 0.63%) FN RERMHARTYIRE R
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Table 3 Effects of dietary concentrate P on DMI and P intake in heifers

Ty RAER/ (g/D B R/ (/D bR B R
X 4 4 , B}

I Hi okt H R I Kk Hfpast  BRBTROY U/ 0

1 2775.78+284. 80 3297.00 6072.784284.80 9.99+1.03 12.60 22.59+1.03 e 0.3740.001 f

2 2581.07+192.17 3300. 85 5881.924192.17 9.2940.69 14.70 23.9940.69d 0.41£0.002 e

3 2561.58+217.61 3264. 80 5826.384+217.61 9.224+0.78 16.45 25.67+0.78 ¢ 0.44+0.003 d

4 2624.82+75.19 3264.10 5888.92+75.19 9.45+0.27 18.20 27.6540.27b 0.47+£0.001 ¢

5 2441.91+191.19 3251.15 5693.064191.19 8.79£0.69 19.95 28.7440.69 b 0.5040.005 b

6 2490.021+198. 02 3292. 80 5782.824198.02 8.96+0.71 22.05 31.014+0.71 a 0.5440.006 a

T« 7 — 3 H L B 5 B TR S 2 B R 22 5 R 38 (P=>0. 05) , FBE AN [ /9 678 22 57 B 3% (P<<0. 05) .

AR T HAl 4 4 1 fa$ (P=>0. 05) . BRI 4 40
5 4 O RHIE B 43 840 0 R 0. 5206 1 0.57 %) H
MR TC 25 S AN (P=>0. 05) , FL {45 41 4% it [7)
25 B3 (P<0.05), HBlH KR K14,
HRBESE s, 205, &5 4 4 2k g iy 52
B HORR B B 0 B0 i A 0. 3796.0.41%,0. 44%
0.47% .0. 50 % F 0. 54 %6 , B A% Ak 5 7K S 11 $2 v i

e, HA AL Z A 22 53 B 3% (P<<0. 05).,
2.2 EEEH4EBHEEESHAMENXR
Ja s B SR S HOR PR R LR 4
HI 4 FTLAE WL BL g/d s BRikse 4 210
5 2 H MW UE R4 022 5941 (P=>0. 05) » HiAth 2% 20 1%
U] 22 55 B 2% (P<<0. 05) , HFfi %5 H K85 K 7 1 $2
e - FOBCEE RS 3 0 LA ¢/ kg (DMD 2 53457 . H R
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Wt R BE S P HOR B KO 10 32 4 v, HoAS 4L
ZEZEREFH(P<0.05) ;L g/d fl g/kg (DMD N
PR, B HE T S B H OB K S B $ TG . i

55 6 205 4 4R 5 Rl 22 5% (P>0. 05) . H I 3
B TRE 1412 440 3 20 (P<<0.05) . ik 56 1 4.2
20,3 4.4 AN 5 A I a] 22 AN i (P>0. 05),

R4 EBHHESHRBERES

Table 4 Fecal P excretion and the dietary P intake in heifers

& #n

i 46 21

1 2

3 4 B 6

P#fR/(g/d
P HEM &/ (g/d)
P it & &/ (g/kg) (DMD

P HE it i/ (g/kg) (DMD

3.72+0.01 f 4.08+0.01 ¢

2.594+0.15b 2.53+0.14 b

4.4140.03 d

2.61£0.20 b

22.5941.03 e 23.994£0.69d 25.67%£0.78 ¢ 27.65%0.27 b 28.74£0.69b 31.01%+0.71 a

15.73+£0.91 b 14.88+0.82b 15.21+1.17 b 19.324+1.41 ab 19.01=£1.14 ab 23.8340.98 a

4.7040.01 ¢ 5.054£0.05b  5.3640.06 a

3.2840.24 ab 3.3440.20 ab 4.12+£0.17 a

AT R F R R B R T 11 R 2 7R B35 (P>0. 05) RN [ 678 22 53 8 3% (P<<0. 05).

Phg/d Ry iy, Zemi Rt 5 5 HOR B 8 &
KK y=1.004 32x—8.726 8(R*=0.829 8, P<
0.05,n=24), Ll g/kg(DMID) Ky B{ , Z& 5 HE it &
HHRBHEERN KRN y=0.933 00 —1.169 9
(R*=0.828 2,P<<0.08,n=24)Hl y=0.631 7x+
0.081 9(R*=0.571 1,P<C0.05,n=20),

3 3

3.1 BHBKENEEEBFTYRRR|EMBEH
RENZI

ABIE 5T 25 5 BTN RL B K 13 JE A B 2R LR
B R H R T R & B TC R e R R
HAY BT 0.52% 35 F 0. 57 % F 0. 63 % I, F It
RERMHRTYRCRERA R ES.

Erickson Z 3] 60 3k 1 % B H 4 CE
R 386 kg) . R 2 X5 il i ikt 0h5E T H IR
2 B IR (0. 35 % 1 0. 70 % () DM 1 5 A7k
(0. 14%,0.19%,0. 24 % ,0. 29 % F1 0. 34 % (w) .
DM X (R 4= Az 77 1 B B AR B0 i e A4 i 57D 5% e
SERFWHRBEACEX RE T RRE R, HIEH
FRDEL AR B 5 s FE 4510 S A 2R
T8 R RS N 5l AR L AR AR K S A
T B T TS B B A — 20 5 B K P
o FRR Sl 7= G50 FOR B T o 00 o 0. 17 %,
0.20% .0.25% ,0. 30 % 1 0. 35% » 7= 4 1 H AR 8 5
BECY A R 0. 18% .0, 27%,0. 34% 0. 41 % Al
0.55% 45 SRR TLIl & 7 SR 2 Ak = 40 H R
WK T X 900 2 HOAR T4 0 R 2 i IR A 5

FEEREIE 4 S IKE 475. 00 kg KA A

o H BB IR A CRAg T () X B P58
A CEOOE RIS 2 W DL B o Ll H OB, 9F 43 5l
DL K SR R RN Bk R e BB EE 30 2 70 (9 1L
B AR 43 B, IE B i 5 A AKCF 15 H AR (H
LS T 5 Bl 0.179%,0. 232%,0. 332% .
0.414 % F1 0. 495% , DM , #F 5% 17 b} 2wl 980 B
2B LR Z RAHOCOC R, & 440 i 5wk
4 Wk 14, 456, 15. 808, 24. 398, 30. 737 Al
34.890 g, AU F TY IR & &5 74k 8. 076,
6.814.7.349.7.424 F17.048 kg, ] LLF .4 H #
B T R 43 R 0. 495 %0 B, H AR T4 iR & & A B¢
(EPFEE

T RERF R ZED S LA RERZ
HOM B K SF 52w (0 438 . Geiser 25 %41 T
0.10%.,0.17% 0. 24 % .0. 31 % #1 0. 38 % (T ¥ Ji
FEA) 5 ANl 0T 43 B HORR R RSP X (R Dy 278
kg ZE A BIZ52 A T EEAE 180 AL WFFT IR & N 4= Y
W R RMT YR EEMH B E S H RS
KT 5 I 2 Ul 2 06 A& L T T R AR R
R . Valk &0 45 22 7= (1 15 7 ey 307 40 405 2 4]
W3 i T 440, 33%,0. 28 % F1 0. 24 % ,DM)
B H AR I AL 21 A 4 2 ATy 2 A
WAL S AF I ] MR B KT B HOAROR W A T
Bk B i R R AR E R, 25 R R HOR
BT 43 40k 0. 24 Yo B S FRAR T 58 1 A T 9 1 93 48
MR BEIR T 2 MW AL A T YRR &
AR R R N B M RE IR A R A TR
H O & B 0. 28 %0 B AT 3 4 7= 45 9 000 kg 247 1Y
27 AT AR X Wl I T
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0.37%.,0.41%.0.44%.0.47% .0. 50 % F1 0. 54 %,
BIFE 0. 3500~0. 55 % Z [], H 3 A 52 45 25 509 i
G WEFEZEwEHRI 5 2 B B G R IR B3 T

Geiser 45" )38 , F ¥ 1A E S 386 kg 247 25
PR A 0 HE I S I B Y G g 2 LA
g/d hHfr, BB HEM R S H AR R Ny =
0.57x+0.82,(R*=0.49,P<<0.10,n=23), AHf
ELL g/d B, e AR B S HOR B 2E | R0 OC
ZH y=1.004 32—8.726 §(R*=0.829 8, P<<
0.05,n=24),5 Geiser ' ARG RGEHEES
AT RE IR A = — 2t T AR 58 0 90 1 2 2wl HE
M 5 H OB a0 O R L AR SR B S H O
HEEBE YOG R R HE M B D BN ] 2 TR
AR5 1 K P A v TR Dl 0,87 06 ~0. 54 %,
M Geisert™ 25 AW IE B R 0. 12% ~ 0. 42%.
Adrienne Ekelund £ i B & 8% 0. 24% ~0. 78%
(95 B H AR B9 B 21 1 A6 05 AR ZE B HE I 5 S
BRI OC AR L 45 R K IS W 1 HE T U BE 2 B
IR s DL g/d AL, A R A
FZR LA y=0.862—9.80(R*=0.97,n=24) ,1X 5
AR ) WF IR A R A B, DA X S 45 R
WY, 2w R 5 HOR B B O R Z 3 R
FH KRB K P 15200

> )RR T W 1 AR 7 S AT T BN 3k B B 1
B, VRSB A S L BN R R B T B R DU
TNy B 1 4E 7 5 25 BE 3 W) ik A A2 Ak T AR
AT MR i e o I A P R 1 SR
EWE M AERER B H AT, 200 T R T
PAER FEYOE RN R & TY R &, mAE s Y iE
fRES,

ABFgE UL g/kg(DMD R B fi, B 6 ANk 50
HBIE AT o b ZEREHE I i 5 AR E &
B XERER y=0.933 0x—1.169 9(R*=0. 828 2,
P<0.08,n=24), K Rik% 6 41 CHP & 7% 0 ot
41, HRBE K 0. 54 %, DM) 8 1 5 16 5 KT
HoAth 25 20 8 HE IS M BR IS 5 R T At 5 41X 80 20 1Y
gt gt o, EEE R S HOREE g R
KFE N y=0.631 70+0.081 9(R*=0.571 1,P<<

0.05,n=20), A H & R ¥ H i 3,

NRC(1996) #E 77 P 4= o] F) FH 0 4 15 75 22 8 5
100 kg fAH 1.6 g, vt [ A 4 13 72 4 o (2004) HE
2D A ] R W 4 R W 5 O B 100 kg IR 2.8
g R BT AR IR 58 T A 0 T ) A T
I3 5,912 110, 346 g 247 . AN IR 56 B A0 BEA
WO 22, 59~31. 01 g/d, @ T o [E W 4 1 5% b
(2004) H1 350~375 kg A KA B T B 12~19
g/d. DLPH 2 AT REXT R g0 45 5 = A — e R
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