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BRBHARIE B B2 EET RRR' BT ZFEDE gtamupl
(1. BB WA ER 2R, BW 650224 ;2. 00 )14\l K24 3hH B F2 05T 0T, IR IT 611130)

B E, ARBREEARARB KIS TR =dFBELEFR .G A QA TG0,
BRI R IF AR E(46.3622.77) kg 38 A Z 2 a2 =d F@mE 550 2 ik EM
My A S5, FH10 R FRFAIAETL, 5HARBEF2ANAREERKTH 0.19%.0.32% .
0.45% .0.56% F= 0.64% #4944k | A M R R T R A RMF— 5, PTARBFHRIT A 44 d
iRk, B PR 14 d, EX B 30 d, EERBFE O RMABSAPRIRS REF AARBE
PIAA3 d, EH 12~16 K (5 d) #HATH AR RIE, EREN ) FARBERFTREHRER
FRHFEZHHAARLE(P>0.05);0.45% 5 K- FHERBRETEZEF ST 0.32%5K-F 4 (P<
0.05),5 0.19% .0.56% F= 0.64% # K -F 41 £ F R 2% (P>0.05) , 2) M FAMRBERF 675,
R AT A RN TR E 5 (P<0.01) ; B HEM F VA 0.64% B KT 41 5% 3 ,0.19% 5
KPR FAK, 0.32% 0.45% F7 0.56% F K -F A8 £ F R 2 E(P>0.05), 3)45 5 Ef k45
HERFIYN0.19%F K TFER G, 2F & T 0.45% 0.56% = 0.64% # KT 21 ( P<0.05) , ¥40.64%
KT AR, R E AR T A & 20 (P<0.01) ; RABHERETL 0.32% 5K FURSH, 255 T
0.19% .0.56% A= 0.64% &5 K -F 41 ( P<0.05) , VA 0.56% &5 K T 20 Ak, B F 4K T 0 &40 (P<
0.05), 4)0.19% .0.32% %= 0.45% B K- FLUATFTH R AL EREZH T 0.56% F= 0.64% # K F 41
(P<0.05);0.19%# K-FHRAANRFARABRIEEZF & T HEEL(P<0.01),0.32%F= 0.45% #
KFULENREES T 0.56% F2 0.64% #i K -F 41 (P<0.05) , AR KA 0.32% .0.45% .0.56% F=
0.64%FE KPR X B E 2 F(P>0.05); RILAEL0.19% 5K FARS, 255 T 0.45%.,
0.56% #20.64.% %5 K F 28 ( P<0.05) , 5 0.32% B K P8 2 F R 2 F(P>0.05) ;5 AN R I F 69 &
T3 A ER T, 42 BT ARBERKTAE0.19%~0.32% B TUARGERN=HFmi
FoyRBERRRARE XAA TR Y R RS, BIRRET £,

KB B, mdFmiE SR o HER BT
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FEARA R P BN R T 4 B I
BTG K R T RE BHREEAR WA
3R B KW FLAE A T BRI Bl K O 5o
S T 0 2 A1 449 2 S B0 5 2 I W i it g
A0, ¥ Y TR e R FR B35 e B B Ol
BRI APk & B, & B H T e TR
FE I T 035 e 9 R, B R JR A R # R
LT A (COD) VA S SR K 1
R BRI 35 Y BB T 2™ 5 L o A A
LR & 0E % 72 P RE A 4 1 T, A Sk I 57 4
TCE KA AHEIE R & & TS e B P I 1 B
Z— . BRI W SE AL R ik B R
0T AR U e P R R T L 4
S22 B R I A R P 3 5 ke R EE 2 i
Bk TR I Bl 7 2 2 25 4 P 2 1 A
T T L R R BT R SR R

HE T e fr) 0 AR DL A M S R 2 AR
FREE TN G, 38 3 BF 5T A [a] G KR 8 K - %o
FEPR 32 57 o AR A R CE i B e O A s
PRI 2 B~ 0 6 7 AR R 45 4 R ek 2 B 35 97 i i A3
Henh B

1 #MRlEFRZ*E
1.1 RIGIEZ A5 3h 4

R0 e R AL R A R B M R (46,36 +
2.77) kg.38 A MA 2 =S Wl = 41 €
F50 H O HRERAIL D 5 4, B4 10 MER &
MEKE 1 H, 5 Ak 50 2F 5 5 ) R oK
0.19% .0.32% .0.45% .0.56% F1 0.64.% A FRAR . i
5 (DR A 7 7 KT B AS DR R — B, H2H B
FAKFEWFE 1, 50 I 44 d, 645 14 d B FK
WA 30 d A9 IEIRH

F1 XEREARANREFKT (RTFEM)

Table 1 Composition and nutrient levels of experimental diets (air-dry basis) %
i H WK P level/ %
Items 0.19 0.32 0.45 0.56 0.64
J5 Bl Ingredients
Tk Corn 33.40 27.00 26.80 20.00 19.00
F %k Wheat bran 10.70 11.00 22.50 23.30
=1 Soybean meal 9.50 5.30 4.90
WM =45 CaHPO, 0.40 0.30
IR ES CaCO, 0.40 0.35 0.20
W2 — %81 NaH, PO, 0.15 0.40 0.80 0.90
Ak NaCl 0.60 0.50 0.50 0.50 0.50
/N34T NaHCO, 0.10
iR & Premix" 1.00 1.00 1.00 1.00 1.00
/NS B Triticale plant 14.00 27.00 30.00 46.00 46.00
/NEFE Wheat straw 41.00 28.00 25.00 9.00 9.00
4t Total 100.00 100.00 100.00 100.00 100.00
EF:/KF Nutrient levels®
M GE/(MI/kg) 16.50 16.70 16.62 16.75 16.73
R BE ME/ (MI/kg) 8.00 8.03 8.03 8.04 8.01
HE XL CP 9.87 9.90 10.14 10.92 10.94
HMAENF EE 2.63 2.85 2.86 3.05 2.96
rh MR 4T 4E NDF 45.98 48.47 48.60 49.75 50.25
TRVE BRI 47 4E ADF 27.98 27.54 27.28 26.58 26.56
£5 Ca 0.50 0.49 0.46 0.45 0.44
WP 0.19 0.32 0.45 0.56 0.64
FER L Ca/P 2.63 1.53 1.33 0.80 0.69

1) FURE-h ET 5 i L 2 fit The premix provided the following per kg of diets: Mn 98 mg, Fe 245 mg,Zn 80 mg, Cu
10 mg,1 2.5 mg, Se 0.65 mg,Co 0.65 mg, VA 10 000 IU, VD, 1 000 IU,VE 50 IU.,

2) AR RE i EAE , HiA ¥ i SEI{E . ME was a calculated value, while the others were measured values.
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1.2 AFEE

TSR I =~ A4 B 5 2418 & R A R
O FEVEAT IR RS R AT AR T B IR SRR
FHERRZ AR IR | i A SR8 J AT 25 O L ab 3 g K
08:00 A1 17:00 £ M 1 %, A HAkK, &R 5 d
JETB IR A AR, f R R AL 4, I A T
W, AT 20 K 1 0 o ] R A R R Tl SR A%
Aok B, ARPEET 1 RRERIMES 2 K
TR BRI R N A 10% 22 A5 B9 FRDRE, 1E R
51 0 4% 4 3 o e R A B o A — 3
1.3 HARBEHLIE

FEIERIEE 0 KA EALEE$E 5 AR FE AT
)t BB 2 AR S8, BB 5 3 d AT T
W, IR T IEIRWI A 12~ 16 KR U 28 R % k47
J 5 d IH AR BRI ZE IR
HELWAE 5 d, I HER IC S B R B SR A HESS A
HEPR &, B R ICER B ff 2SR TR AR B /5 B 20% 47
B 2 4y, Horp—34% 5% B EL I 10% H &5 R 2t
AT, T E A CHE ) & & 90— M %
3% WY LL BN 10% W S i VR A8 KA AE 9, T
EHMERY RS E, BRIENIRNS 8 28
A3k U J5 A a6 0 R R RN SR 10% A
10% i £h B2 ff pH KT 3.0 #ATE R . BRKET R
AL 200 g TRDRRE S AFRDRLRE A o A ERAE S 1Y
T-20 CRAFEH,
1.4 NEHEREFZE
1.4.1 AR AR s B0 3% B i

TA ZEFE T 65 C M HL 48 h, BUH B2 S
Wl 24 h 5, AU I 60 H i 5 5
FLE IR & 5D ZE 5 RAE N 280 500 ) T
WRUE IR LT A R E o ORLK S> LR T v M R
WA YE TRVEVEVR AT 4 85 WS & e S IR
AT B AR S 2 A T e AR ) U oy e i AT I S 5 A
CHE AR &K KT200 Kjeltec ™ 81 [ 2 &Y
(FOSS, F122) M
1.4.2 AR

MRS (%)= A &Fax6.25;
DIRA (g/d) = B AR -ZE AR & - R AR 5
RUTHE (%)= 100xTTFRA/ B AE;

A (%)= 100xZE R HEH &/
(FERHEME o+ R AR =) 5
FEWE 5 L (%) = 100xZE W HE £/
(ZEWEHEME o+ PRI R )

FE45 5 T (% ) = 1002655 R &/
(FEAGHEME &+ FRAESHEM &) 5
FRA & (% ) = 100x JR A HE M/

(FE A HEM R+ PR 2R )
PR 5 L (% ) = 100 JR i HEE/
(ZEWEHE o+ PR HE ) 5
PRAS (5 H (% ) = 100x R 45 HE M 5/
(FEEGHEM 5+ PR S HE ) |

1.5 Sitah

RIS BE % Excel 2013 B4 #4790 4 52 31
J& , 1 SPSS 23.0 #fFH i) ANOVA 723 47 F A
K 245001, 3R ] Duncan [T £ & 4L,
EIR DL COEPME AR EZE " FRR, P>0.05 KRR ER
A FE, P<0.05 BRERF W E, P<0.01 FRER
[ ETE N

2 &% B
2.1 ARBKENZSHRPEZFEEAEFERFES
HE ittt 2 B9 5 1

2 Al 1,0.19% 0.32% F1 0.45% i 7K F-4H
TYFRREERERT 0.56% 8 K4 (P<
0.05) , B EET 0.64% W /K F4H (P<0.01);
0.45% B /K-F-2H 2 T4 B HE it & 5 35 = T 0.19%
H10.32% W K -4 (P<0.05),0.45% . 0.56% F
0.64% BE/K-F-2H 2 T4 B HE i & 5 T FR B &
B LG B T 0.19% F1 0.32% s K SE4H (P <
0.05) , 1 0.19% F1 0.32% B 7K F-2H 18] LA 2 0.45% .
0.56% 1 0.64% W K FH LI L 2 A5 Fr 25 5545
ANEE(P>0.05) . 0.45% W /K21 2% 2 HE o
FZET 0.32% WK -4 (P<0.05) 15 0.19% .
0.56% Fl1 0.64% i /K V-0 2 57 A .35 (P>0.05) 5
FEAHEM 5B AR A LA 0.64.% B 7K - 2 B
157,0.45% F1 0.56 % W K41 & H,0.19% F1 0.32%
WK AR, B AT RN S HE ik it Bl 2 ) M
KR TR 2 R & (P<0.01) 5 0.56% il
0.64 % W 7K V- 2H 28 i HE I 1 o7 2 AR Y L ) 2
BT 0.45% WK F4H (P<0.05), B EmT
0.19% F1 0.32% W /K F-2H ( P<0.01) , & AE5BE%E
e AR 7K 19 T v 1T W S 25 B IR (P<0.01) 5 2845
HEME 2L 0.19% B K- e, B3 = T 0.45% |
0.56% F1 0.64 % B /K F4H (P<0.05) ,0.64% W /K
M A, B 2 AR T HoAth 4 N4 (P<0.01) ;)R
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AKCEXF 2 HEM B AR LA R B 2 (P>0.05)
F2 ARBAKENZTRHAZHTLHEFERRSHMENIM
Table 2 Effects of dietary P level on fecal nutrient excretions of non-pregnant Yunnan semi-fine wool sheep

WiH WK P level/ %
Items 0.19 0.32 0.45 0.56 0.64
T R DML/ (kg/d) 1.48£0.06™  1.48+0.05*  1.48+0.06™  1.43+0.06™®*  1.42+0.07%
Z‘j‘gq:%ﬁﬁ};ﬁﬂrﬁ ABbc Be Aa ABab ABab
Fecal DM excretion/ (kg/d) 0.46£0.03 0.45+0.07 0.500.02 0.48+0.04 0.49+0.05
T Y EHEM & 5 TR E =1 LA
Proportion of fecal DM 31.01+2.00%  30.37+3.60™  33.6+2.51*™ 33.84+3.16"™  34.34+2.97*

excretion in DMI/ %

EAZ NI/ (g/d)

FEAHEM R FN excretion/ (g/d)
FERHRME R 5B AR L)

29.93+1.144
10.99+0.83™

27.78+0.99"°
10.24+1.75°

27.72+1.06%"
11.16+0.79*

26.82+1.06"¢
10.82+0.83®

25.47+1.26%
11.01£1.33%

. L 36.72+2.26%  36.79+4.80%  40.33+3.19"" 40.33+2.46"%"  43.14%4.03*
Proportion of FN excretion in NI/ % 0.72£2.26 0.7924.80 0.333.19 0.3322.46 3-14=4.03
BAWE P/ (g/d) 3.51+0.13% 5.47+0.19° 7.56+0.26 8.81+0.36"° 10.24+0.44*
Wi HEM & FP excretion/(g/d) 2.47+0.26" 3.96+0.63" 5.63+0.43° 7.26+0.54" 8.35+1.03%

FEEHE R 5 B AR L]

Proportion of FP excretion in P/ %

70.28+8.32%

72.27+11.04%°

74.66+6.52"5°

82.55+7.30™

81.55+9.60

B A5 Cal/(g/d) 7.78+0.30" 7.31+0.26"° 6.88+0.25° 6.57+0.26"° 6.05+0.29"
%45 FCa excretion/( g/d) 5.71+0.48%  5.44£1.02*%"  5.05+0.48%  5.1420.54*"  4.40%0.34%
B NIiTR=X A r i

SRR It 1 EEABSH9 L B 73.47+6.55 74.24%7.78 73.62+8.11  78.38+9.08 72.76%5.34

Proportion of FCa in Cal/%

[T 8 R AR AR Rl B T R R R 22 5 A B3 (P>0.05) , AN RVINE FRERR 22 53 .3 (P<0.05) , R RIRE TR R 7R 22
SR (P<0.01)  FERIF],

In the same row, values with the same or no letters superscripts mean no significant difference ( P>0.05) , while with differ-
ent small letter superscripts mean significant difference ( P<0.05), and with different capital letter superscripts mean significant

difference ( P<0.01). The same as below.

2.2 (ARBKENTHRBEZEEAEFRBPFES
HE it 2 A 511

HI 3 3 AT, 0.45 % B 7K T 41 IR AHE I 1 W 3 e
T 0.64% W /K4 (P<0.05) , 15 0.19% .0.32%
F10.56% MK P2l 22 5 A 35 (P>0.05) , TR
K56 PR ZECHE T 5t PR ZRCHE T o B ALY L A
R R E W (P>0.05) o JREEHEMEE DL 0.64%
WAV 4 oy, W I 3 i T A& 4 (P<0.01) L, DA
0.19% B 7K 21 Fe i, W B K T Hh & 4l (P<
0.01) , 1M 0.32% ,0.45% F1 0.56 % W 7K V- 21 [\] 2% 5
AW (P>0.05) 50.32% W /K F 2H PR 8 HE £
AW LB 525 = T 0.19% 1 0.45% B K
H(P<0.01), B EEH T 0.56% W KF4 (P<
0.05) , 1M 5 0.64% W /K V- 41 [0 22 7 A W% (P>
0.05) . JREGHEME DL 0.32% WK -4 e v, i 3
BT 0.19% .0.56% il 0.64% B /K V-4 ( P<0.05) ,
Ph0.56% W KV 21 fe A%, A T HAh 45 41 (P<

0.05) ; JRAGHEM R A7 & AE5 A9 FL 9] L)L 0.32% B 7K
Y, BEE T 0.19% 1 0.56% WK 4 ( P<
0.05), Lk 0.56% B 7K V- 4 & ik, e B & K T
0.32% .0.45% 1 0.64% W /K41 ( P<0.01)
23 (AMRBKENZTRPAZEFEHAEFLERS
F o HE B =AM

% 4 AT R, R0 HE S AR A L AE AN (]
BT 0] TG 1 3 22 5 (P>0.05) ;0.64% B 7K 7
HEEA L BEET 0.32%W K F24H (P<0.05)
M5 HAL 3 AR AR E(P>0.05) , KEH
TR, B S HE i AR 3 TR R (P<0.01)
0.19% B /K20 26 5 L 2 35 5 T 0.32% #10.64%
KP4 (P<0.05) , 15 0.45% F1 0.56% W 7K -
HERA T EFE(P>0.05) ;0.32% W K T 4H IR # 5
B R T 0.19% .0.45% A1 0.56% i /K - 41 ( P<
0.05),1M 5 0.64% W K FHER AR ZE(P>
0.05) , 55 KRR DL 0.19% i 7K - 4H B 5,
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Em T 0.45% .0.56% 1 0.64% B /K F4H (P <
0.01), L 0.64% 8 /K V21 fe A%, B 2 38 (% T HoAtb
H 4 (P<0.01) ;0.56% W /K 41 3845 5 L 3
T HAb & 4H (P<0.05) ;0.32% /K F-2H JR A% 5 1

BEET 0.19% 1 0.56% # /K F-4H ( P<0.05) , 1fij
50.45% F1 0.64% B K FHE R AL F (P>
0.05) .

R3 ERBKENZRAZEFBEFRPFS T ERNIIT

Table 3 Effects of dietary P level on urine nutrient excretions of non-pregnant Yunnan semi-fine wool sheep

i H

WK P level/ %

Items 0.19

0.45 0.56 0.64

JRHAEM = Urine excretion/ ( mL/d)

894.00+256.71" 917.14+414.57" 1 086.57+840.90" 782.67+284.79" 677.33+186.72"

JRAEFEM & UN excretion/ (g/d) 6.63+1.15 7.57+2.28 7.37+2.61 6.78+1.95 6.18+1.83
/:f MITR=R A /474 £ ]

Wﬁﬂ?rﬁiﬁg/\ﬁm t“’iﬁ 22.25+4.32 27.25+5.17 26.58+5.23 25.32+4.31 24.25+5.25
Proportion of UN excretion in NI/%
PRWEHENE UP excretion/ (g/d) 0.02+0.00 0.04+0.02°" 0.04+0.01%  0.05+0.02%" 0.07+0.02*
PR® i B A B L 51 . . , . ,
Mﬁﬁé i /J. 4 0.47+0.12° 0.78+0.41 0.53%0.20°°  0.59+0.16""  0.73£0.20®
Proportion of UP in PI/%
PR ASHE I

. 0.12+0.05**®  0.17+0.11* 0.13+0.04**™®  0.06+0.03 11£0.043°
UCa excretion/ ( g/d) *0.05 = 3£0.0 6=0.03 011+
H'(%‘% ljjﬁ/\%ls E(J H{‘,fﬁlj ABbc Aa Aab Be Aab
Proportion of UCa in Cal/% 1.52+0.39 2.32+0.42 1.83+0.44 0.98+0.35 1.82+0.34

T4 ARBKENEZHRPZEEAEFERPFIHMBEEHZ T

Table 4 Effects of dietary P level on total nutrient excretions of feces and urine of

non-pregnant Yunnan semi-fine wool sheep

WK P level/%

gE|

Items 0.19 0.32 0.45 0.56 0.64
HAAHE B Total N excretion/ (g/d) 17.63%1.12 17.81£3.07 18.53+2.67 17.60+2.06 17.19+2.53
2.5 L FN proportion/ % 62.52+5.19®°  57.98+8.65°  61.17£7.96®  62.21£8.14® 64.74+8.27"
JK#& i It UN proportion/ % 37.48+5.19 42.02+8.65 38.83+7.96 37.79+8.14 35.26+8.27

i Bl Total P excretion/ ( g/d) 2.48+0.26" 4.00%0.64° 5.67+0.42°¢ 7.31+0.54° 8.42+1.04%
W5 5 Hb FP proportion/ % 99.34+0.17*  98.94%0.49"  99.20+0.28*" 99.27+0.23*"  99.11+0.23""*
PR 5 . UP proportion/% 0.66+0.17%"  1.06+0.49*  0.71x0.28"  0.73+0.23" 0.89+0.234
45 2 HEE R Total Ca excretion/ ( g/d) 5.83+0.46" 5.61£1.04"  5.18+0.48" 5.21+0.53" 4.51+0.35¢
2855 5 I FCa proportion/ % 97.93+0.91*" 96.98+1.76>  97.55+0.87°" 98.73+0.64*" 97.56+0.96""
JRE5 7 b UCa proportion/ % 2.07+£0.91%%°  3.02+1.76*  2.45+0.87*"  1.27+0.64" 2.44+0.96*"

2.4 (ARBKENSHAZEFHAEFZTEHN
=AU

M 2% 5 WAL, Bl TR BE KO- T, BEA
RO E M A DTBUR B T REAL, P 0.19% 857K
T2 ARMUTR EA B 2 5 T H A 4 D8 KF
ZH(P<0.01),0.32% A1 0.45% W /K F4H & AR B
FE T 0.56% F1 0.64% W K F4H (P<0.05),
0.32% .0.45% .0.56% F1 0.64.% W 7K - 20 18] T FLA
T2 (P>0.05) ;0.19% i /K - 4H A UTFH
HEFEET 0.45% 1 0.56% W 7K F-41 ( P<0.05) , %

B ST 0.64% W K4 (P<0.01) ,5 0.32%
IKFHZERARE(P>0.05) . & HE VA28 IE
A

3 3 it
30 ARBKENSHRPEHEAEFXER S
o HEM BRI

TR BE AP T 28 MR RE R AR K & | 3
FEVERE I A A 9 o6 2 B9 ARG, (E 4 A i s )
AP I S P B 3 2 B R B v, AN S Al T R TR
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P bz 51 £ KRR E IR AL SR IR B IS Gt

[

x5 ARBKFENEFHEZEFAEFRTFENZMW

Table 5 Effects of dietary P level on nitrogen balance of non-pregnant Yunnan semi-fine wool sheep

i H

W /KF P level/ %

Items 0.19

0.32 0.45 0.56 0.64

29.93+1.14™
12.30+1.58*
41.03+4.35%

BAA NV (g/d)
PIBUA N retention/ (g/d)
AULFLZ N retention rate/%

27.78+0.995°
9.97+2.83%
35.95+10.47*" 33.09+9.51*°

25.47+1.26
8.28+2.17"
32.61+8.88""

26.82+1.06
9.22+2.05"
34.35+7.49%°

27.72+1.06"°
0.18+2.73%

A SR P9 A R ) 4R 2 D 2R ORI R
ARG HE RS, — B, 2% ZUCHE M & L ha
FE T PR 2 HE T B 0 AZ ) R B T BT K O S e A
K ARG A TR 2 B 2 A R AR R
#17.19~18.53 g/d, Hip 2 & 5 H 57.98% ~
64.74% , JRE LS I 35.26% ~42.02% , 0.19% W7k
2 S AUHE B B AR EE B 0.32% B K T4
ZEAHEM B R0 2 A AR, 1T 0.45% B K - 41
ZERHEM L 0.64% B KT 21 28 A HE M B AR
1) Lo A 3t A T e e 5 PROECHE T AR AL
WA 37 G A B A S B S e, X 0 R B, N SR
HEASILEREIE TSIV 4 (0.42% 55 .0.30%
W) IR ACHEM AT T 41(0.29% %5 .0.20% 5 ) |, 1M
A7 Gh 0 25 ZCHE i S g 2 | DR AR o A
AR TR EES, IS RN, Pt
P 28 1L = T 0% 20 5 2 U HE T S S 32 TR R A 5 K
200, T IV 41 (0.80% 55 .0.65% % ) R A HE I &
BEE T4 (0.80%%5 .0.45% %) , UL EWF5E4E
SR AR 7= 5001 9 52 Tt 98000 3 S A ) R
TRV-A AR, DR 20 HIE itk Bl ) K2 B 7K SF- 19 5 T
WA, Bl 11 2k LU = BT 5 765 = 78 TR 8 /K P A
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Effects of Dietary Phosphorus Level on Nutrient Excretions and

Nitrogen Balance of Yunnan Semi-Fine Wool Sheep

during Non-Pregnancy Period
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Abstract: The current study was conducted to evaluate the effects of dietary phosphorus (P) level on excre-
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tions of nitrogen (N) , calcium (Ca) and phosphorus (P) and N balance of non-pregnant Yunnan semi-fine
wool sheep during non-pregnant period. Fifty healthy non-pregnant multiparous Yunnan semi-fine wool sheep at
the age of 30 months and with the body weight of (46.36+2.77) kg were randomly divided into 5 groups with
10 replicates per group and 1 ewe per replicate. The P levels of diets for 5 groups were 0.19%, 0.32%,
0.45% , 0.56% and 0.64% , respectively, and other nutrient levels in the diets were essentially consistent. The
experiment lasted for 44 d. There was a pretrial period of 14 d followed by an experimental period of 30 d. On
the 9th day of the experimental period, five ewes were randomly selected from each group for digestion and
metabolism experiment with a 3-d pretrial period by a 5-d trial period (the 12th to 16th day). The results
showed as follows: 1) dietary P level had no significant effects on the excretions of total N and urine N ( P>
0.05). Fecal N excretion in 0.45% P level group was significantly higher than that in 0.32% P level group
(P<0.05) ; however, there was no significant difference compared with 0.19%, 0.56% and 0.64% P level
groups ( P>0.05). 2) Excretions of total P and fecal P were significantly increased with the dietary P level in-
creasing ( P<0.01). Urine P excretion was the highest in 0.64% P level group and the lowest in 0.19% P level
group (P<0.01), while there was no significantly difference among 0.32% , 0.45% and 0.56% P level groups
(P>0.05). 3) Excretions of total Ca and fecal Ca were the highest in 0.19% P level group, which was signifi-
cantly higher than those in 0.45% , 0.56% and 0.64% P level groups ( P<0.05). The lowest excretions of total
Ca and fecal Ca were observed in 0.64% P level group, which was significantly lower than those in other
groups ( P<0.01). Similarly, urine Ca excretion was the highest in 0.32% P level group, which was signifi-
cantly higher than that in 0.19% , 0.56% and 0.64% P level groups ( P<0.05) ; however, the lowest urine Ca
excretion was found in 0.56% P level group, which was significantly lower than that in other groups ( P<
0.05). 4) Dry matter intake (DMI) in 0.19%, 0.32% and 0.45% P level groups was significantly higher than
that in 0.56% and 0.64% P level groups ( P<0.05). N intake and N retention in 0.19% P level group were sig-
nificantly higher than those in other groups ( P<0.01), and the N intake in 0.32% and 0.45% P level groups
was significantly higher than that in 0.56% and 0.64% P level groups ( P<0.05). There was no significant
difference in the N retention among 0.32% , 0.45% , 0.56% and 0.64% P level groups ( P>0.05). The highest
N retention rate was observed in 0.19% P group, which was significantly than that in 0.45%, 0.56% and
0.64% P level groups ( P<0.05) ; however, there was no significant difference between 0.19% and 0.32% P
level groups ( P>0.05). Nitrogen balance in the 5 groups was positive. According to above findings, when the
dietary P level is 0.19% to 0.32%, it is beneficial to enhance the N retention and N retention rate of Yunnan
semi-fine wool ewes during non-pregnancy period, decrease the excretions of N and P, and reduce environ-
mental pollution.[ Chinese Journal of Animal Nutrition , 2020, 32(10) :4922-4930 ]

Key words: phosphorus; Yunnan semi-fine wool sheep; non-pregnancy period; nutrient excretions; nitrogen

balance
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