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0.56% ,0.65% ,0.82% ( SZIMAE ) (143 56 1 AR, 1) 2
A HA 8 35 KSR RE— B, I N B IR A9 26 46
KIFH B e 74 d, Hop fi i 14 d, B30
60 d, 55 7 AR R T (AR YRS 60 ~90 K ) il 1)
(WEURES 91~120 K) 2 BB, X501 fR 2 I3k
(A 2R FE AR E) (NY/T 816—2004) 1V w4
P B R BB, KSR LG o 45055, L4 il ) B
FAKFEWFE L,
1.2 AFEE

N AR GNP Rk A =l RC N R 81 B A o 4
ARE B A LSE, REITFR YR
Bk 5 2 F o dl, R E A UK W, R
08:00,17.00 #5181 M 1 Y, 56 ] WRORE Ak - ] PR A
BE, B RYOK, ERUAET AR50 o 1 55 A R
P OIPIE RIS FE R & &, RPEAT 1 RIGR
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Table 1 Composition and nutrient levels of experimental diets ( air-dry basis) %
e A4S 7K F- Dietary calcium level/%
Items 0.42 0.45 0.56 0.65 0.82
J5 Bl Ingredients
JNBSE 4 Fk Triticale whole plant 10.00 25.00 30.00 33.00 34.00
/NZEFE Wheat straw 45.00 30.00 25.00 22.00 21.00
F 2k Corn 20.00 30.10 28.00 28.20 28.00
7%k Wheat bran 7.00 9.90 9.70 9.50
EKVEH Corn starch 10.15
S Soybean bran 13.00 6.20 5.00 4.60 4.60
RERES CaCo, 0.20 0.60 1.00 1.40
AR — &40 NaH, PO, 0.35
i # Premix" 1.00 1.00 1.00 1.00 1.00
&3 NaCl 0.50 0.50 0.50 0.50 0.50
4t Total 100.00 100.00 100.00 100.00 100.00
35K Nutrient levels”
fRi5HRE ME/ (MI/kg) 8.06 8.09 8.07 8.06 8.03
HEH CP 10.48 9.78 9.84 9.67 9.56
MK Ash 4.94 4.72 4.80 5.05 5.46
B EE 1.73 1.41 1.48 1.40 1.82
VR 2T 4 NDF 38.21 39.68 39.14 39.89 41.56
R M PR A 4T 4k ADF 29.79 28.72 27.47 28.17 28.08
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k1
i H T ALAS 7K - Dietary calcium level/ %
Items 0.42 0.45 0.56 0.65 0.82
£5 Ca 0.42 0.45 0.56 0.65 0.82
W P 0.23 0.21 0.24 0.24 0.23
55 Ca/P 1.83 2.14 2.33 2.71 3.57

1) BRE-N AT 5E A AR 2 4E Premix provided the following per kg of diets: Mn 98 mg, Fe 245 mg,Zn 80 mg,Cu 10 mg,I
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 , oA SEI{E . ME was a calculated value, while the others were measured values.

1.3 #HRXES5ERNE

FEIER B TP IR M R M K For 2 @R E,
MRS R R RRER, IMTE R HEMN
TH ik & & (DMI), il TiH5 P H 8 &
(ADG) FIRIE I (F/G) . LA ) 4 K 4
g SR ESWES d, B RICHE R ERRE
i CHESS E AHE IR &

5 RPN 945 R B F 2R RE TR A Bk T S B
20% 3143 B 2 0y, — 13 4% 5% B9 HL i A 10% B i
EFRIEATE A, 51—y B A A 34 B KBk
ERAEIR A E B 10% , T —20 CHEAE M T &
PR i, (R R ORBE 1 R A A REFDHLRHER
i, FEALIR SRS RERAE 200 g, HUBLRSE 200 g, R
EEEE IR ARIRE KRR 55 TS, [F1i24 h,
FREE, /0l M i ik 40 H i, A B4 047 F 1
Feor i, AR R 2SR B i DL R AR A
FEAy S MRk g 5 g 0 CHRRE A B B b R
Jo A I A ) vh 7 B I E
1.4 HEAK

B AR AR TR A R

DUBUE (g/d) = $E B — 38 45— JR AT
HEMES (g/d) = F&55+ R4S
ATV ARES (g/d) = 5 AGG-2645
FEFWLIH AL (%) = (AT IHALES /8 AH5 ) 1005

FEUTRLR (%) = (VIS /HEAE5) X100,
1.5 Zitoth

B A R 56 4 R FH Excel 2007 51F #E 47 14
FHJ5 ] SPSS 19.0 #7347 5 K R J5 22 53 B (one-
way ANOVA) , Z5 5 “ - b ifE 257 RoR , P>
0.05 F/REFARFE P<0.05 FRERTE,

2 EHREFH
2.1 ARGAERERIPM PP AL EEE

ERERERI T

H1¢ 2 RN 3 WA, T8 2 U Uk A ik 2 4 U
P S mm BT TR R R B
H PR E ORI 2R AR E (P>0.05),
AR 390 2 4 R 3, 25 20 = W F 40 B S B R
H A AN [ RS R AT
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Table 2 Effects of dietary calcium level on growth performance of Yunnan semi-fine wool sheep in early pregnancy

E| T LS 7K - Dietary calcium level/ %

Items 0.42 0.45 0.56 0.65 0.82
VIR A E IBW/kg 46.91+4.91 45.59+4.07 44.28+3.97 44.09+3.27 44.85+3.48
LR KT FBW/kg 49.29+4.92 48.55+3.68  48.86+4.33  47.35+3.38 48.34+2.94
M E TWG/kg 2.98+1.03 2.960.94 3.56%1.44 3.26+0.91 3.49+0.98
Y HIME ADG/(g/d) 99.17+34.40  98.75%31.37 118.58+48.15 108.75+30.18 116.33%22.68
TR & DML/ (kg/d) 1.49+0.05 1.48£0.06 1.43£0.09 1.43+0.05 1.42+0.11
KELL F/G 16.02+5.66 16.43+5.33 14.46%4.63 14.25+4.73 14.32+3.52

RIATEHE A e T B s A R R 22 B A 3 (P>0.05) , ANRV/INE FhEFR 2 F B3 (P<0.05) . T %[,

In the same row, values with no letter or the same letter superscripts mean no significant difference ( P>0.05) , while with

different small letter superscripts mean significant difference ( P<0.05). The same as below.
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Table 3 Effects of dietary calcium level on growth performance of Yunnan semi-fine wool sheep in mid-pregnancy

i H TR K55 7K - Dietary calcium level/ %

Items 0.42 0.45 0.56 0.65 0.82
WA AT IBW/ kg 49.29+4.92 48.55+3.68 48.86+4.33 47.35+3.38 48.54+3.94
AR HE FBW/kg 53.40+5.91 53.38+3.76  54.10%4.13 51.74+3.60 53.60+3.78
MHE TWG /kg 4.11+1.34 4.83+1.35 5.24+1.69 4.39+0.93 5.06+1.29
V-1 H 4 E ADG/(g/d) 137.08+44.63  160.83+45.07 174.58+56.43 146.25+31.14  168.75+43.06
TH Bk DML/ (kg/d) 1.46%0.10 1.51%0.06 1.52+0.03 1.50%0.06 1.50%0.10
BEH F/G 11.41+2.73 10.47+4.75 9.81£4.09 10.67£2.39 9.97+4.96

2.2 {AMRESKEXNEIRBMFHAZEEMAESE
55 3 1L 1R 151 B9 B2 0

M % 4 .3 5 00, JCI8 S 40 IR A 340 2 4T i
T BEARIR E5 7K T =, s R Al BRI R
A RHE AT 34 G S RS N ( P<0.05) | T bR % ]
TC A (P>0.05) o BLAS IR AL 00,
FEUEUR AT, 0.82% 41 8. 35 = F 0.45% ,0.56% 41
(P<0.05) , EMFERSH ,0.82% 24 . 2 5 T°0.42% |
0.45% .0.56% 4 (P<0.05), H 0.65% 4 & & & T
0.42% ,0.45% 41 ( P<0.05) , Hoflh 4 7] 22 55 R B 3%

(P>0.05) , TEUCAAS J5 1, 76 4T Uk AT 191, 0.82% 4
WBEE T HMA (P<0.05),0.65% 4 %% & T
0.42% .0.45% 1 0.56% 41 ( P<0.05) , 7 4 4 19
0.82% 40 . % = T HA 41 ( P<0.05) ,0.65% 4 i &
BT 0.42% 0.45%4H ( P<0.05) , HiAb 4 ] 22 % R~
WE(P>0.05) , FEFULER Ty, 76 IR HT I,
0.82% 41 . = T 0.45% A1 0.56% 4 ( P<0.05) , 1E
TR, 0.82% 24 W 3 & T H A& 41 ( P<0.05) ,
0.65% % L. #E T 0.42% 1 0.45% ( P<0.05) , HAth
HEEFAEE(P>0.05),

x4 (ARGBKENFIRAMAZEFHEFESHALR G0
Table 4 Effects of dietary calcium level on calcium digestion and metabolism of Yunnan

semi-fine wool sheep in early pregnancy

s TR K45 7K F- Dietary calcium level/ %
Items 0.42 0.45 0.56 0.65 0.82
A4S Calcium intake/ (g/d) 6.75+0.14° 7.50+0.19¢ 8.41+0.18° 10.48+0.86" 13.78+0.31°
#44%5 Fecal calcium/(g/d) 5.64+0.27° 6.42+0.16° 7.19+0.24° 8.87+0.90" 11.43+0.68*
JR%5 Urine calcium/(g/d) 0.14+0.66 0.10+0.05 0.10+0.07 0.12+0.05 0.13+0.09
HEMH4S Calcium excretion/ ( g/d) 5.78+0.2° 6.52+0.16" 7.29+0.25° 8.99+0.93° 11.56+0.68"
Tl 4 4L%5 Digestible calcium/(g/d) 1.11+0.28° 1.08+0.12° 1.23+0.26° 1.60+0.34° 2.35+0.56"
YIRS Calcium deposition/ (g/d) 0.96+0.24¢ 0.98+0.13¢ 1.12+0.26° 1.49+0.34° 2.22+0.55"
5 R L Tb %

16.38+4.07* 14.37+1.45°  14.57+2.95" 15.41+3.34*  17.07+4.15*
Apparent digestibility of calcium/% 0.384.07 F7xL45 PT£2.95 >-41£3.3 707415
FEUUFLER Calcium deposition rate/ % 14.25+3.41% 13.05£1.52°  13.33+2.99" 14.33£3.50°  16.14+4.12°

E=EdEE

2.3 EREIANPPZELAEFEETES

XiF 2540 | HE G Bl DT B S 5 0k A ) Y 56 R
PEAT VU 53 B, 45 21 4 Ui w50 A0 b 1 28 45 HE T 45
BTG (y) 58 (x) [y H A 17 W
FToMET,

R B 78 72 JE B, Yk 45 5% T 0 iF Y
A5 S0 R A5 B IR R A5G 3R 6 TR T T LIG

y=H 1

R R A I R b B 2 R AR SR A A 2 A
it 23 R 0.014 F110.028 g/ (kg W™ - d) |, 551y
YRS 23 98 0.019 F10.029 g/ (kg W™« d)
5 T A AR 45 SR R I A R A R ) =
P AR S B S O U RS 1Y 8 4 ol
12.6% F116.6% , L, 38 3 N 546 2K 75 31 1) 4F Bk
IR G R A R P el cp R S SN DS R R e A g

43 il
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B A 85 3 OA = 4 A Sh 0. 490 A
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Table 5 Effects of dietary calcium level on calcium digestion and metabolism of Yunnan

semi-fine wool sheep in mid-pregnancy

W H TR K45 7K F- Dietary calcium level/ %
Items 0.42 0.45 0.56 0.65 0.82
A4S Calcium intake/(g/d) 6.03+0.96° 7.51+0.65° 9.39+0.56° 10.99+0.61° 13.90+1.14°
#4455 Fecal calcium/(g/d) 5.04+0.78° 6.36+0.59° 7.71+0.98° 8.88+0.72° 11.11+0.90*
JR%5 Urine calcium/(g/d) 0.08+0.03 0.09+0.04 0.12+0.06 0.12+0.07 0.13+0.06
HEMH4S Calcium excretion/ ( g/d) 5.12+0.80° 6.45+0.58° 7.83+0.96° 9.00+0.73° 11.24+0.89°
T[4 1L%5 Digestible calcium/(g/d) 1.00£0.59° 1.16+0.60° 1.67+0.95" 2.11+1.01" 2.79+1.34°
PUFEE Calcium deposition/ (g/d) 0.92+0.59° 1.07+0.59° 1.55+0.93" 2.00+1.01° 2.66+1.33"
5 R LT A %

16.23+7.83¢ 15.12+7.38°  17.75+9.60™  18.94+8.49" 19.58+8.50*
Apparent digestibility of calcium/% 6.23+7.83 0-12£7.38 7.75£9.60 8.94+8.49 9.5828.5
FEUUFLER Calcium deposition rate/ % 14.91+8.02° 13.90+7.30°  16.47+9.40™  17.87+8.53" 18.67+8.48"

F6 EIRTTHZEFMAELTEHALREIEIR]y, o/ (kg W™ - d) ] 5HRE[x,g/ (kg W™ - d) JEHEIFHE

Table 6 Regression equation between calcium digestion and metabolism indexes [y, g/ (kg W*™ - d) ] and calcium

intake [ x,g/ (kg W*™ « d) ] of Yunnan semi-fine wool sheep in early pregnancy (n=5)

Wi H Items [FJ3 7772 Regression equation R?

#8485 Fecal calcium y=0.815x+0.014 0.998
HEMES Calcium excretion y=0.816x+0.019 0.998
ULFES Calcium deposition vy=0.184x-0.020 0.981

x®17

FIRFHZEFAEFEEHURGEERy, 2/ (kg W™ - d) | 5# R [x,g/ (kg W' - d) | EIMEA S

Table 7 Regression equation between calcium digestion and metabolism indexes [ y,g/ (kg W*™ + d) ] and calcium intake

[x,2/(kg W™ - d) ] of Yunnan semi-fine wool sheep in mid-pregnancy (n=>5)

i H Items

[7]J5 } 2 Regression equation R?

%45 Fecal calcium
HE4E Calcium excretion
PLF4E Calcium deposition

y=0.762x+0.028
y=0.771x+0.029
¥=0.229x-0.030

0.999
0.999
0.989

3 W i
3.1 (ARSI EXERATE M SR M EE
G S ud-: A

YRR 26 2D B G 45 Y )RR AT R 7K S X
SN R G H G R EE L R I AN B

2 Hutcheson 25 WF 58t & B0, AN [] 455 Fl s 7K
-1 B AR (55 K F- 0.8% | B K F 0.6% 1S /K -
0.4% /K- 0.3% ) IR EFR H T IR
FARME, RIS AR R, SRS
TP R (857K F 0.50% | 7KF- 0.48% F1E% 7K
- 0.68% Wi K 0.65% ) H H, 26 285 B a8
0.40% HY%E5 1 0.38% 1) i B AT 86 I 26 £ 1 A K
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B 7K ST DA i Ll 2 g T X R A T R I,
W XUA 262 VBIE 5 3 W il 2 A R A R K - 1
Th s, B8 IR JE SR XA R SR B i RS R L
A5 Rl T S S A T A B UL T A R I A
T RISt FE I )RR RN K S 1Y
Th o, 75 0 = R R B S 5 B2 G UR IS R
F W FLIAREAE AR A 2R R HE i )
e D) BT USSR (ke [T 8 (A 1
o) R A5 7K T 6T 40 2 45 3 Ak R A HRGE AR A AR R
S5 R A DR A K P 1 T e e B i A 0 e
W B AN B E R 5 FEAS | OBV A HE T 4
Y 5 3G A TOAR AR B LT AR B IR R
YR AL, TO IR A2 B B AT 9T 2 4 O v 0 A R
IR 0.42% THiE 5] 0.45% I 5 TTFR AR 45 36 0
THAL I Z WAL, (0 22 52 K 3 1R A5 7K - A
0.45% THiE 5] 0.82% I, 55T AR 345 26 WL 1k R
BT, S5 AR 45 R R
3.3 ARETHNFPZEEAEENGTETER

HRAEHR 6 3K 7 PUAAS 5 3B 45 1Y [ )3 56 R AT
DIAS UG S 0 s 1 A B A R S A R T
BaE DR A R R P ) = g A R S A A
B gmat /9o 0108 7 #10.131 0 g/ (kg W™ - d)
T FE PR U468 2 45 1) B 4 0 i 19 R0 b B < R e A B
FOE 4 KW O & 4 A 0,095 FI
0.175 g/(kg W*™ « d) . AL H, 40 0 A 1 HT U0

FRUEG 5 R A5 1 ] OC RS BN S i Fe 77 2 55
FH PR 26 45 B 1) 45 2 15 7 22 W O #2300 , T 4T
i U OBV 5 0 15 1 ] 5 56 2R 459 3 19 45 2
Fre E 0 b N VR A A5 2 A 5 A R T B IR
24.6% ., NRC(2007) " HE 7 i 4 U wir 144 8 50 ~
60 kg TR G 48 F 85 4k 5 75 E N 3.8 ~
4.2 g/d, ¥ B8 RO KR E b 0. 194 8 ~
0.202 1 g/ (kg W*™ « d) , 2 AW 5345 H 1) 4 IR
MmN ELmAERTERMN 2 /5, RE
(AR FERREY (NY/T 816—2004 ) 2! HE 75 1 4
BRI 50 kg 40 F M 4ERrTT L N3.2 g/d,
RAREHMA T N 0.170 g/ (kg W™ - d) | 5AHF
FEAS 3 B 4 UR 30 A 2 00 A s T B R
I, FRE A A TR AR ) (NY/T 816—2004) 12
HP 28 2 P B 2 R T e T WA XA R U A R
HH T NRC(1985) L R AL 4T gR By B 43 A 4L JR T 15
JERAE R e 4 J8, JEie S B B R SR 1R SR AR )
(NY/T 816—2004) "2 NRC(1985) , &4 % A
BAGRFZE " R 2 T AT R A R A 3R
TELZT, WA B G EE - 0 DLE
A TRT A 3 A5 S 0 = 2 A0 A AT R
JO 100 5 2 5 T R A T RE IR G, G R P A 4
Frie i A A B, LT O A U0 R0 o 300 A 4 2 R
T E R RE2E R, W Bt — RS
PR 25 A 1k BB, 55 R B — A A P A AR iR
SR 5 4 AR i S0 R R D 94 A RO R A K S, T
RS, B E R R EE NN, B e
GILE MR A B E, ARE T, i &
U Y AT 3 3 2% 4 O v 300, AR KO A 0.429% Tt
3 0.82% B, ¥ 5& AR E5 K - 0.56% Bif ¥
H 3G i m, oG, T DAL, i R AT I b ) = i
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Calcium Requirement of Yunnan Semi-Fine Wool Sheep in
Early and Mid-Pregnancy

LI Weijuan' LI Yinjiang' XUE Bai® MA Xingyue' WANG Siyu' OUYANG Yina'
LIANG Jiachong’ HONG Qionghua'”
(1. Yunnan Institute of Animal Science and Veterinary, Kunming 650224, China; 2. Institute of Animal Nutrition ,
Sichuan Agricultural University, Chengdu 611130, China)

Abstract; This experiment was conducted to determine the calcium requirement of Yunnan semi-fine wool
sheep in early and mid-pregnancy. Fifty multiparous Yunan semi-fine wool sheep with good body condition,
similar age and breeding date, body weight of (45.14+£3.94) kg, were selected and randomly allocated into 5
groups (10 sheep per group), and were fed experimental diets with the calcium level of 0.42% , 0.45%,
0.56% , 0.65% and 0.82% , respectively. The experiment began on the 46th day of pregnancy and lasted for 74
days, with 14-day preliminary period and 60-day formal period. In early (the 70th to 75th day of pregnancy)
and mid-pregnancy ( the 100th to 105th day of pregnancy) , five sheep were selected from each group for a 5-d
digestion and metabolism trial. The results showed as follows: 1) dietary calcium level did not significantly af-
fect the dry matter intake, total weight gain, average daily gain and feed/gain ( P>0.05). 2) With the dietary
calcium level increasing, the calcium intake and calcium excretion of Yunnan semi-fine wool sheep in early and
mid-pregnancy were significantly increased ( P<0.05). The apparent digestibility of calcium in early pregnancy
showed that 0.82% group was significantly higher than 0.45% and 0.56% groups ( P<0.05), and it in mid-
pregnancy showed that 0.82% group was significantly higher than 0.42%, 0.45% and 0.56% groups ( P<
0.05), and 0.65% group was significantly higher than 0.42% and 0.45% groups ( P<0.05). In early pregnan-
cy, the calcium deposition in 0.82% was significantly higher than that in other groups (P<0.05), and it in
0.65% group was significantly higher than that in 0.42% , 0.45% and 0.56% groups ( P<0.05) ; the calcium
deposition rate in 0.82% group was significantly higher than that in 0.45% and 0.56% groups ( P<0.05). In
mid-pregnancy, the calcium deposition in 0.82% was significantly higher than that in other groups ( P<0.05) ,
and it in 0.65% group was significantly higher than that in 0.42% and 0.45% groups ( P<0.05) ; the calcium
deposition rate in 0.82% was significantly higher than that in other groups ( P<0.05), and it in 0.65% group
was significantly higher than that in 0.42% and 0.45% groups ( P<0.05). In conclusion, under the condition
of this experiment, dietary calcium level do not affect the growth performance, but significantly affects the in-
take, excretion, deposition, apparent digestibility and deposition rate of calcium of Yunnan semi-fine wool
sheep in early and mid-pregnancy. The maintenance calcium requirement of Yunnan semi-fine wool sheep in
early and mid-pregnancy is 0.108 7 and 0.131 0 g/(kg W*™ - d), and the total calcium requirement is 0.490
and 0.508 g/ (kg W"™ - d) , respectively.[ Chinese Journal of Animal Nutrition , 2021, 33(6) :3289-3296 |
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