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Abstract: [ Objective] The aim of this research was to study protein requirements of nonpregnant
Shaanbei white cashmere goat so as to provide parameters for establishing and perfecting the feeding stand-
ards for Shaanbei white cashmere goat. [Method] 24 nonpregnant healthy ewes in the second birth order
with similar weights were chosen and randomly divided into four groups. During the feeding trial period of
66 days,the first 7 dyas of which were preparative feeding period,every group was fed with the dietary with
the same DE level of 7. 90 MJ/d and different CP levels of 48.51.55.92,63.53 and 68. 14 g/d respectively.
Three ewes were selected in each group to conduct the digestion and metabolism trial (collecting all the fe-
ces) for 7 days starting from the 25th day. [Result) (1) The apparent crude protein digestion rates of non-

pregnant ewes with different dietaries were not significantly different (P > 0. 05), with an average of
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(65.5440.43)%. (2) The average daily gain of ewes increased in a linear relation with the growing daily
intake of crude protein(CP)and digestible protein(DCP) (P<C0. 05). The correlation coefficients for CP and
DCP were 0. 989 6 and 0. 982 5,respectively. [Conclusion) The regression equation was established which

described the relation of nutrition requirement in crude protein(CP)and digestible protein(DCP) , metabolic

weight(W* ™) and daily weight gain(ADG)of nonpregnant Shaanbei white cashmere goat. The appropriate
amounts of CP and DCP in daily ration (based on airing sample) were 8. 29% — 10. 43% and 5.43% —

6.83% ,respectively for the Shaanbei white cashmere goat in nonpregnant period.
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Table 1 Diet composition and nutrient intake of nonpregnant Shaanbei white cashmere goat

iH 1 #H JIE:) 11 V&
Item Group | Group [l Group [l Group [V
E K Corn grain 180. 43 184.61 172. 10 156. 39
%k ¢ Wheat bran 20.58 18.97 8.56 9.46

#&f Sunflower meal 8.07 36. 14 44, 69 45.91
AR H AR/ (g 11 M Soybean meal 5.16 0. 64 14. 46 27.56
Diet composition IR £ Premix 7.30 7.30 7.30 7.30
B 7E T RE0RRE Alfalfa meal 24. 66 41.09 49.31 65. 34
FAAEFHOREL Corn stover 575. 29 534.20 525.98 509. 95
&1t Total 816. 00 816. 00 816. 00 816. 00
N A B FHYF/(g+ H-HDM 712. 00 711.73 712.55 712. 65
gj}ﬁi?]%i? WHEH/ (g« H-DHCP 48.51 55.92 63.53 68. 14
Wikfg/(M] « H-HDE 7.89 7.91 7.90 7.89

R R A FeSO, « 7TH,0 20 g/kg, CuSO, « 5H,0 5 g/kg, MnSO, » 5H,0 10 g/kg,ZnSO, « 7TH, 0 10 g/kg.KI 0. 05 g/kg,Na,SO3
5H,0 0.04 g/kg; Va1 g/kg, Vs 0.2 g/kg. Ve 4 g/kg, FAETE K4 2 g/kg. #ifk 929. 7 g/kg; DM CP Hl DE b SEill{A .

Note; Premix included:FeSO, « 7H,O 20 g/kg,CuSO, *
Na,SO3

measured value.
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« 5H,0 0.04 g/kg; Valg/kg,Vps 0.2 g/kg, Vg 4 g/kg, Monensin sodium 2 g/kg,Carrier 929. 7 g/kg; DM, CP and DE were

5H,0 10 g/kg.ZnSO, + 7H,0 10 g/kg.KI 0. 05 g/kg.
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Table 2 Apparent protein digestion rates on CP of nonpregnant Shaanbei white cashmere goat

205 TABEAR/ (g d™ D) FEhEAR/ (g d D HAEWH LR Y%
Groups Protein intake Dung protein Digestibility
T4 Group T 48.5140.56 a 16.67+1.42 a 65.65+2.92 a
1T 20 GroupIl 55.9240.45 b 19.50+1.49 b 65.12+2.67 a
M4 Grouplll 63.5340.44 ¢ 22.0441.99 ¢ 65.30+3.13 a
V21 GrouplV 68.1440.17 d 23.1042.08 d 66.10£3.05 a

I S ER R AR M R/NG TR R 22 5K B2 (P>0. 05) b AN [Fl/NG PR KR 22 5 1 3% (P<<0.05) . P&,

Note; Within the same row,same small letters mean no significant difference(P>0. 05) ,different small letters mean significantly difference

(P<C0.05). The same below.
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£33 FHHPREEBLELFESFHEEARMATEALEARBAESEHHERENXER
Table 3 Effects of dairy CP and DCP intake on average daily gain of nonpregnant Shaanbei white cashmere goat

21 51 HEH AR/ AE AL CPT/ ) 1 7% 5 it/ kg LR R/ kg PR HE R/ g
Groups (g+d 1HCPI (g« d 1HDCPI BW, BW, ADG
T %0 Group [ 48.51+0.56 a 31.85+1.42 a 29.56+2.21 a 31.88+2.18 a 39.32412.42 a
1T 244 Group Il 55.9240.45 b 36.42+1.49 b 29.8242.08 a 33.237%3.02 a 57.914+6.69 b
40 Grouplll 63.5340.44 ¢ 41.4941.99 ¢ 30.17+1.83 a 34.48+1.60 a 73.16413.65 ¢
V41 GrouplV 68.14+0.17 d 45.0442.07 d 30.14%1.68 a 34,72+2.43 a 77.63412.08 ¢

2.3 ZERHABELAALFEEFENEARNEEZSE

HR A AT PR3 8 5 2 SR B, Bh ) SR R
Herpfr A A KT I, S WP B gkl
FREEXT R A E R R R

NR=a, XW"" +4a, XADG,
Ao NR L8 P 0T 8l mT 3 4k 8 0 Y W R
(g/d)say hy 4 £ 75 250 B, WO S AR B &
(kg)sa, HEKTEFE ADG KV H 1 &
(g). M4 Lok B 5E G X 3 3 H S HR A A4 a1 15 4
BT s T g 57 23 VR B A 1 98 Ll 3 B R AR T R AT
HAHEARERTER (/DS WM ADG %
ENSIEYEpp
CP=2.268 6W""40.462 2ADG;
DCP=1.486 TW" 7 +0. 302 9ADG,

K rf:CP F1 DCP 4353 Ay ML 11 52 F0 AT I AR AL 25
Fiws B (g/d),

I ] A o W FL 4G RS BEE R B — R A
it ) BAEA T AIE 2~3 kg™ . 7E A ATBE AL 1400
FHEMEEAEZWHEN T R B IEARA 2 48
S EFRR, BT RS M — B 1A~ A L
. MR DL EAHSERE . 45 A AR A5 1 R A
BT E A R UL M NRC bR ife 40 58 % A4 7
MR R 30 kg M2 RIAREAL gkl E R
o) AR ORI AT 9 AR AR 1 B KO (LR R
JrELED 4 B LL 8. 29% ~ 10. 43% Fl 5. 43% ~
6. 8305 B H .

3w

.1 ZEMHBGtEALFSHEHeAMENEAR
ERTEENLRSN
0 H B SR S ah Rl AR B B AR R

PERE MR BE S5 S R 152 . 28 PR IIAS ] o B
FXTEA AT SR ZEREKRK, NRCAISD I+
T 3% bR fE HE A7 B CP Al DCP 4 #5575 2 8 70 3
3. 98W™ 1 2. 73W*" g/d, Mandal ZUHE 3G, 4%
B ER) DCP 4E+595 Z 4 2l 3. 35W" 7 g/d, &
NRC bR 122. 71 %, EHN X T RKBHEE
F/IN 8 FE 2 1) AH G A 98 45 SR e B, Hoxk CP #n DCP
Ueds W E Ay B 2. 49WO T 1L TTWOT R 2, 31
WO 1 TAWS T g/ d T 43 Bl NRC A i 4 75
A 62.56%,58. 04 % Fll 64, 84%,63.73% ., AHf
AR BRIE 80/ CP Al DCP 4 45 75 2
B0 2. 268 6W 0 I 1. 486 TW T g/d, UK
NRC FrfEHEFE B 57. 00% F1 54. 46 % , 5 K & %€
EHUNRIEEXS CP A DCP Ay 4 35 75 25 1 L A —
. BRULZ AN AN TR] b A s T R 3 A KR B T
T E R WA TR K 22 5% . NRC bRl i % 5F
Pri g e d AL ETTEAOH E A A K R
B R 0.2,0.32 F1 0,302 9, HE T &I, BE
e FEERXMATHEAHEANFERS T
NRC #r #E # 77 5 (424 T NRC b fE #fE 7 5 1
151.45%) . 5% 8 i 1l 2 B2 30 R 24 7 & 5 hi il 2
TFE 94.66%)

R 2 R A T R 5 h AR 2R A ik R R
WhE 225 0%, NRC bR ffE#7 & £ 2 T X510
RPN LA BT T4 SR R R R A 7 AR A
A IR A AW 2l NS T T s
YRR 8 BT EE R A A . BRdE ARl AR DLIT
TR A Bl BB S R BEAS R Rtk 2 22
T2 FEBRIL ) A SR IR BE S5 1 4t Z AR B F NP
BCRY LA =8 0k 3 % A 3 R R G SRR R SRR
TR GBI A S ST &KW A R E



55113

AR 53 L 45 2 PRSI 1 90 L 2B 2 8 P R ZE AT 5T 5

P T P L S TR A L YA L BT R LB ) iR
SRR A WO R B 5 A L R R A s R L B
LGN L 90N L E R E R A KA
Hr Ak 232 0 HR X B BT Y R T SRR, R o A
KixtEARMFEERS. B ARXEF 1A
U 7B AU A AR AT o 126 309 1) B 45 ek B2 AR AR £ ] °F-
VIR EE IR —20 CLL T AR IR S i 22 K
= LA B R AR AR K & AR 0 A oK
Tkt T R R B (A S G R T R R
ey —PEZERRA,
3.2 TWHBILBALFEEFHEARPEEEAR

KT B #E

BESE 25 MO 26 S W0 0% 05 2 TE b A2 16 10 1 2%
9 2 ) 37 45 B0 3 AT 55 22— w2 7E TC R AT
ST 5l 2 R R B AR L IR B R ORI
FEIKEA R AALRE 5 R AE F AT B R AT
11 HL AT 52 M AR B3 TE B RN JHEBR R BOURZ IG RE
I T S R R0 2B R JLBE T 5 18 R kR, X
Wi TR & S A B sz 20 kw4 A 4R
o AR Rorb A DL IR AT 1L 506 ~ 20 26 Y A
T2, Scaramuzzi 1 45 Y, BF F K R A BN
1 kg, HEON R B 2% ~2. 5% . [F I 7E 25 R 1 o 47
R CHZ . B TR A S0LFETE 2 D H izl
PN H B e R R By £ 3 K DT S 0 FL
25 o J B 3 R BT A A AR TR O B C R T R A AR A B
. TEARE KT A6 5 IEH A 50T, 30
kg 25 PRIAREAL 11 28 L1 = B 5 G oL 2 o R AT
THAL ML B B K S CRL R AR S SR D 4 51 DL
8.29%~10.43% F15.43% ~6. 83 % K Ji& B . %
W55 45 5 5 B A5 A AN TR) Ll 26 R R 2R
BT KT R 826 kg 17 56 T8 1 e 4R 2F
LA 8 HK - 10 % 1 45 A — 2,

4 %5

) 4R AR T Ak g /K 7 A8 W] BT i 2 IE & A= K
R0 S AR U S A S B JITE S S = S I R
JoT £ Bt H YRR 0T A AT T AbORE B TR A Y 4
Jn &2 35T B R A2 4k (P<<0. 05) ,

(2) 7 AR AL 71 480 1l = ) 2 %R 1 5T AT
AL AR E SR w2 v 3 A R URR . CP=
2.268 6W*" +40.462 2ADG; DCP=1. 486 TW"" +
0.302 9ADG,

(O TEIEH 77 5 F T 28 R B dL 4% L0 = 6
S AR HHOREL 28 BT R AT I RO B 1 BT K (R

FER R A BILL 8. 29% ~10. 43% #1 5. 43% ~
6. 83 Y0 H5 NI H. .

(&% 3Tk ]
(1] A FH T pedeghi 2 [J]. b E & B8, 2004,40(5)
62.

You W X,Li W T. Shaanbei white cashmere goat [J]. Chinese
Journal of Animal Science,2004,40(5) :62. (in Chinese)

[2] AUAZ. Bedb i ol 7R AL 3 £ o J5 KEUR MR A S 2 T R

Gerayss [T, tAREHE . 2007(3) . 28-31.
Quan S A. The status of Shaanbei white cashmere goat in the
ecological economic system of farming, forestry and animal
husbandry in northern Shaanxi loess plateau area [J]. Yulin
Science&. Technology,2007(3) :28-31. (in Chinese)

(3] XU 3, sk M. Bt b gl £ s 8O B R B AR [M. B
e < VAL AR MR R 27 Y i 2007.

Liu S Y,Zhang A G. Efficient ecological breeding techniques of
Shaanbei white cashmere goat [ M]. Yangling, Shaanxi: North-
west A&F University Press,2007. (in Chinese)

(4] BREARLH .9k W% R IR K A R AT IR I =
W B M a5 [T, RS A S, 2007, 27(3) :37-39.
Chen Y Z,Zheng ], Zhang X, et al. Effect of different protein
levels in supplementary feed on performance of Yunling black
goat in pregnancy [J]. China Herbivores, 2007,27(3);37-39.
(in Chinese)

(5] B 7.5k MCBEE. % RS E A KEX &Ml

T bR 37 AR R PR Ko gtk e sz [T]. P EE
M2k .2009,45(23) :41-43.
Yang N, Zhang W, Jia Z H, et al. Effect of different protein
supplementation levels on nutrients metabolic rate and repro-
ductive performance and cashmere in stabling goats [J]. Chi-
nese Journal of Animal Science,2009,45(23):41-43. (in Chi-
nese)

[61 b B XISER, SRR 5. AN TR B i 2 (/K SF B AR XS o Tl
AR A PR RE R I [T ], R E . 2011(1) 2 5-27.

Ye Y, Liu L. G, Zhang Z W, et al. Effect on performance of
zhongwei goat pregnant feeding different energy and protein
levels [J]. Feed Review,2011(1):25-27. (in Chinese)

(7] B R 8O, S0 4. R IRl 28 (K OF 19 B RS 9 58

FL AR R R [T]. & BO8 BE 2% 4], 2002, 33 (4)
321-326.
Peng Y L,Jia Z H,Lu D X, et al. Effects of different protein
levels on digestion and metabolism of Inner Mongolian white
cashmere goats [J]. Acta Veterinaria et Zootechnica Sinica,
2002,33(4) :321-326. (in Chinese)

[8] M4 MTETE , 22 R, 55, K P8 98 3 4T Ui 30 48 10 ok 20 43 o 2
B RACH R A BB LI IR R K 2 4, 1997, 28(3)
289-292.

Yang W R,Yang Z B,Li F S,et al. A study on protein mainte-
nance requirement for pregnancy period and metabolic rule of

large-tail sheep [J]. Journal of Shandong Agricultural Univer-



6 [ e N &5 N =2 A QE RN S 3 ) 5540 &
sity,1997,28(3) :289-292. (in Chinese) ments of growing Indian goats under tropical condition [ J].
L9 Ak - 28 RURL, J7 [ 48 A U IR L A 26 A B ZE A Small Ruminant Research,2005(58):201-217.
L. A E S 32241, 1994, 12(6) : 39-44. [17] e . ka £ .5 NBEENKBEXERESEA
Zhao G Y,Li F S,Fang G X,et al. Studies on protein require- B AR (], v SR 88,2004, 24(5) : 11-13.
ment of Jining gray does in gestation [J]. Acta Zoonutrimenta Yang Z B, Yang W R,Zhang C Y,et al. Study on energy and
Sinica,1994,12(6) :39-44. (in Chinese) protein metabolism rules of small-fat-tail sheep and big-fat-
[10] ¥ %, E3Com B&%, 5. 5l 0 4R UR 5 11 (90— 150 tail sheep [J]. China Herbivores,2004,24(5) :11-13. (in Chi-
O BEERE B AN B i oY [0, 958l RIS B oF nese)
#2,1989,10(2):17-30. [18] Luo J,Goetsch A L,Nsahlai I V,et al. Metabolizable protein
Pan J,Wang W Y.Zhao Z G,et al. A study of energy and pro- requirements for maintenance and gain of growing goats [J].
tein requirement for Inner Mongolian fine wool ewes in the Small Ruminant Research,2004(53) :309-326.
late pregnancy [J7. Journal of Inner Mongolia College of Ag- [19]  XU& W, XVE. R E 2% (M. dbat . db st AR A Mt
riculture Husbandry,1989,10(2):17-30. (in Chinese) 1993:550-555.
C11] A i ek o3 M gk St A 5 R (ML b s b sl LiuJ G, Liu Z B. Low temperature medicine [ M]. Beijing:
K2 R, 1993, People’s Medical Publishing House, 1993: 550-555. (in Chi-
Yang S. Feed analysis and quality testing technology [ M]. nese)
Beijing: Beijing Agricultural University Press, 1993. (in Chi- [20] ZR+R. FKEEME (ML 5 R dbu: b E Ol #2009,
nese) Zhu S E. Reproduction in farm animals [ M]. 5th ed. Beijing:
[127 X0k d 80, 28 R, 25 8 KO a0 1L 7 g% 1l 26 72 4% Beijing Agricultural University Press,2009. (in Chinese)
P AR K AR AT B 52 o ()], 35 Mo K 3 2 4, 2012, 32 [21] wf#ami. ok K. @2 0 mFRaE MER [J] SR EK,
(1) :89-94. 2011(10) :10.
Liu H B,Hu R,Cai F K,et al. Effects of protein level on pro- Xie Y L,Zhang L. The technology of feeding and management
duction performance of cashmere and digestion and metabo- on nonpregnant sheep [J]. Contemporary Animal Husband-
lism in feed-lot Liaoning cashmere goats [J]. Journal of Jilin ry,2011(10) :10. (in Chinese)
Agricultural University,2012,32(1):89-94. (in Chinese) [22] Bfe 4 R PGI I P, 4503 BE 2 T A AT A B0 x5 1k i
[13] w  MEEDGIE.JE 4. AUk M s 7k pedt i G L], A ZE . 2003,6(2):35-36.
R H SRR ()] P EE Y, 2010, 30 Zhang F Q,Zhang X S, Tan P. Effect on reproducing perform-
(3):17-20. ance from body condition of the fine-wool purpose goat before
Gao Y,Yan H L.,Qu L,et al. Study on the detemination of di- hybridization [J]. Grass Feeding Livestock, 2003, 6(2): 35-
et digestibility by direct and indirect methods in Shaanbei 36. (in Chinese)
white cashmere goat [J]. China Herbivores,2010,30(3):17- [23] Scaramuzzi R J, Bradford H M. Factors regulating ovulation
20. (in Chinese) rate in ewes [ J]. Journal of Reproduction and Fertility, 1983
(14] 4 R shiEge: (M. 2 B b st . o ol i pH:, 2005, (69):353-367.
Yang F. Animal nutriology [ M]. 2nd ed. Beijing: China Agri- [24] 9.2 B .Sahlu T.%. H M 5K SE XA [E SR L
culture Press,2005. (in Chinese) PR AR ERe R [T, P E AR K 2, 1996(3)
[15]  ZERAl ok 0.3 & mR S m Y (M5 . st E 99-105.
Al K2 AL . 2006 :400-447., Jia Z H,An M, Sahlu T.,et al. Effects of dietary protein levels
Jiang C G, Zhang H, translation. Livestock feeds and feeding on nitrogen retention and performance of angora and cash-
[M]. 5th ed. Beijing: Beijing Agricultural University Press., mere goats [ J]. Journal of China Agricultural University,
2006:400-447. (in Chinese) 1996(3) :99-105. (in Chinese)
[16] Mandal A B,Paul S S,Mandal G P. Deriving nutrient require-



