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SSIASENIES GBS0 ST
BB £ Bk BREK HWE
(FABRMEBH RS R B, B 712100)

B AR B ER AR F KPR TC 200 Bk A R0 W 26 2R PR RE L B IR R
TR Rl e R TR R I . B3 6 Hle . PR B0 20 kg IUBRIL 4011 2 24
R, B N4dH, BHIAES, BMES 2 H¥E. KA 0ENAFEKFRMETE,
[ZHGARER. 4. &, 4. B &2 00N 279300 15.35. 63.41. 68.51. 0.22 mg/kg, 1141
439078 290.14, 18.19. 81.62. 94.10 mg/kg, MIZH4rHI4 302.23. 28.20. 103.28. 133.85.
0.43 mg/kg, IVZLZ514 319.74. 31.60. 126.64. 167.07. 0.67 mg/kg. MFFREIL 65d, H
] 5 d, IR 60 do TEFRIE IERIIE 30 K, MWEEAEEPENPE 1 R, 3t
12 2, 4 O S (¥ AR T BEAT T A AR RS . BRI 7 d, BRI 7 do 13RI
a1 d, KRIAN 12 HEESE, SRELROME. PP B, BT KL, e R e
FUTRE. 25REY: D TNAFHHEE, RERHEE T KT T4 (P<0.05, 5
. VHAZRARZE (P>0.05); TAFHFCREEEZ G THAA (P<0.05) . 2) 1. 11
HFRE. JREEEZML T, VA (P<0.05) , BAEEAREESTIL V4 (P<0.05) .
3) MARVIRE., HER. "HLE. VIR ERmE, B&mT 1. VA (P<0.05), 5114
ZERALE (P>0.05). 4) & o R FWARR BRI R 70 R KT T 52 5 18 i ek >
w44, Bk 4. BE. BRI SR . ) A RKAL. OAT TR B,
JFEREER. B 4. ERyTRE R ERAh, THAZIRER, VARGTRERS: £F
i, TAERTUR R, | AR R . EARRBAME T, Bt A%l ME TR
BRI R4 EN: Bk 290.14 mg/keg. 47 18.19 mg/kg. %% 81.62 mg/kg. 4fi 94.10 mg/kg. %l
0.31 mg/kg.

B BRAEASRILE; BETeER, AetERe: HEUTR

K] 32458826

Weks HEA: 2017-10-23

HEETH: BREEHAEIEAEE (CARS-39-12) ;A ZHEATICEBFFETT (201303059) :Bkii
FHEBOETE (2014K01-17-04)

PEFT: T (1993-), 55, ifiRIEAN, BLarFed, AWSshyE MR R A T 7. E-mail:
aqianli@163.com

EEEE . BREM, 2%, 1444 S0, E-mail: chenyulindk@163.com; ¥/ 8%, BI%d%, Wi+4: S E-mail:
yangyuxin2002@126.com
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Bt gL R — R A =0, B L E R A, 2 ORBRAE X R 2
GUFRIE, XA R B HE B, Hik, 780 RIERALAZBILERA = RE T,
Pm AR, R AT R R SR N RN G E . IR P IR T R A
HEZ S5 ERK U R TR S4BT, H22 5 TR RIIEE, efuis
ENYMERKT . ARt Re iR BORE EAERW. S MR I E TR, MUK &
AKKRE, MHSHBF0, &8 EERAE. B8 NRC (1981) PIfll AFRC(1997)P1EL 4
ST IR IR MR AR H AT A TS R R T L SRR I R A E I
JCERIRIZKF, NRC (1981) Pl SEMAFEARHER] NRC (1985) MZR M0 FRbrE S Tl o R
) R VORI KPR AR DI, T AR SR AR i — ELR B AT BT o ISRk, B i aR K -F Al
TFEAE O 4 KA BRI SUE, X 2 ks C4 oy 2 M a2k . il NRC (1981) P
w2 R ARDRR AR 8 2 LA K P A 7~11 mg/kg DM, 1T B 58 RS SIRF fe /3 1, /N FEE
it ) 75 B 5 A 25 mg/kg DM 7341 Solaiman ZECVF FEIE B, 1L 2 A0 45 2 X 47 1) 75 B2 A7 4
BEZES, WEMNENTERES T4, FIL, AFRC (1997) BIFINRC (2007) MfEH]E
PRAERT, RIS AN A SN L IR AR, RG0SR UK L6 b AE A
TEAERFMTHERTER, HilH RBRIE AL EE IR R AR GRS
BT CEA TR0, A GBI AL ER . B . B EVEE TR TR
EAGWIE . SLhRAEF= i TR SRR, Bt gl 26 OUREE AL F 1M LA J
B R E W TSR REIR, T R 1 Bl (LA g R LA A PR, BT LA T A Bk
Ab G 2 R e R T B R T 7T R S K . AR I R T PR R R [ R TG R R 7K
S BeAL R IL AR PR RS L B IR AR R AL SR R T R TR R R, HE B
FR L EXT SR O R MK, Bkl E 9L = 1 PR EC 1 4R A 4R
1 MRS
1.1 W53 Sl 75 %

RIE R 1 BTG 2 AR TR L BBl R0 2E SR AP I R BT . AR R S A AR AL
R 6 AR BIb AL E 24 1, BN A 44, BA3IANESR, BAES 2 H¥, 84
FEVPRF IR P RIME TR . ARSI NRC (2007) i, HA R E FR7K
SRR 1o PE T RN A WA 2. TR AR A s RN K B S B L3 3.
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Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
IiH Items F & Content
J5Ukl Ingredients
FOKFEF Corn stover 39.00
FAK Corn 22.81
EIfE 5k Alfalfa meal 16.46
/NZE%k Wheat bran 6.00
FR#FH# Cottonseed meal 5.00
SXAFR Rapeseed meal 4.00
KEHH Soybean meal 2.77
BERREES CaHPO, 1.48
TyERl Premix! 1.50
/NI4T NaHCO; 0.50
&k NaCl 0.48
#it Total 100.00
B 7%/KF Nutrient levels?

THi DM 87.20
WiLEE DE/ (MJ/kg) 9.40
HEHB CP 13.00
£5 Ca 0.80
S TP 0.55
H£F4E CF 6.30
FLIENT EE 1.60
HLK 5 Ash 4.70

DEET 5 R RIS E One kg of premix provides the following:VA 5 400 000 TU, VD3 10 800 000 IU, VE
180 000 000 IU, VK35g, VB;2g, VB,15g, VB120.03 g, 2l pantothenic acid 35 g.
D52i{E Measured vales o
#2 MEITTRB IR R

Table 2 Supplemental forms and purity of trace elements

MEITLER oyl 4l Purity/%
Trace elements Supplemental form

2k Fe FeSO4-H,O 30.0

i Cu CuSO4-5H,0 25.0

B Zn ZnSO4'H,0 345

£ Mn MnSO4 H,0 31.8

i Co CoClz-6H,0O 1.0

3 PR R TCR IR K S E

Table 3 Supplemental levels and measured values of trace elements in diets mg/kg



#H7 WIM7KF Supplemental levels SEE Measured values

Groups % Fe # Cu % Zn 4% Mn £ Co  HI % Fe 4] Cu  #F Zn £ Mn & Co I
I 25.00 5.00 40.00 50.00 0.08 0.12 279.30 15.35 63.41 68.51 0.22 0.34
I 35.00 10.00 60.00 80.00 0.15 0.18 290.14 18.19 81.62 94.10 0.31 0.42
I 45.00  20.00 80.00 120.00  0.25 0.25 302.23 28.20 103.28 133.85 0.43 0.51
v 60.00  25.00 100.00 150.00  0.50 0.50 319.74  31.60 126.64 167.07  0.67 0.74

61 1.2 ’TFREH

62 RIS Y AR IR, 4 IR S 1R B BRI AN HA AN . B R 08:00 1 16:00 AT

63 TN, ARERGEME 1 kg TR, PRIEREFARS, 8 HAER OB R E . F7RR

64  Idtesd, HAwiMsd, ERH60d. FREFREREARRE. AHRATREERL

65 WoK. B HUAERIC SRR AR R .

66 1.3 FEMCKEERIE SRR

67  1.3.1 AR

68 ERIR TR R R, CAE S A SR E, Wik HRe®, 1HE-FIH

69 IE (ADG). RlHLL.

70 BIE = TR E R P E,

71 132 EFRVIBUHAAE

72 FEIESISE 30 K, WA EEFREYLERE 1| H2E, 3512 B, 53O sl 1R 58

73 HHTEAAREHRLS . ORI 7 d, ERH 7 de ERBIHRAG)S, K 08:00 AT 18:00 #EATHE R

74 WS, HERRCSRERIRE, BRKEFERARE 5K 10% KR, I HA%4E 100 g B350 10 mL

75 10%BRERHATIE A 10T R AHRE JE 1% 10%H0, H HA%%& 1000 mL JRFENN 5 mL AR

76 BRMHATER. &5, 7 dWERREI, 65 CHLT 48 h, )5 [RIHIRR H RAF 7 iF

77 K, MEVIKGG, PR B 7 d BURIIIRFER G5, T-20 CARGRIRAE R AR

78 HVE LS4 B T R ELROE B ER T JE IR T SRR AT I

79 U, FERIR AP B SR BRI IR B8 AR LA A AR T 53 B AU 2 i g ik

80  ATME.

81 K H Blaxter 5B EHER Hkiae, AXWF:

82 F 5t AE=3.67+0.062D.

83 b HGERE DL BRI T 2 LR AR (%GE); D ONREEIR AT R AE LR (%)

84 IRAERT 4 AR S LA ISR RE . IRAEME LS R, JRas & WkeReM AR, LI AKX



85  [MITELRe RAREFEAR:

86 AR (%)= (KRE—3E6R) /E0AE]>100;

87 SRR R (%)= (SAE—3&RE— JRAE— I kiRe) /EAE]x100;

88 THAL AR (%)= (S i — FEhE — R e — W e e )/ g — 3568)] 100

89 133 MEIILE

90 BRI E 1d, KRR 12 RSt Ess. 56 R S Mz NY/T 1340-2007
91  FINY/T 13412007 HJFLE AT, FHkS6 F iRt T Ao B, RERADERSE . BsE, &k
92 BHLIE. RFAE. BRAE. CBRE. B ECKAISEAL, KR AL SRR S SIS, I
93 B EMFERMRAEEH. 2% GB/T 5009.90-2003. GB/T 5009.13-2003 £l GB/T 5009.14-2003
94  HTEIEMETCR Bk . B BE. B BD SR, SMREEREENNE 2 XK.

95 FULTF A B s R RS .

9 BT FMAH (o) =D LR RRPRRIFIE ,
97

98 1.4 RS

99 RIGHIE 2 Excel 2007 #1540, K] SPSS 19.0 H ) ANOVA R FEREAT BRI K 5 24
100 HT(one-way ANOVA), KH] LSD V#4172 EELEL. L P<0.05 75 BB VEHIWibnaE. 450
101 H“PFEHMEREZE "R

102 2 % R

103 2.1 AEpEtEfe

104 ANV TG ER KR BeAL gk 2 AR P M BRI W3R 40 BIERTT L, BEAE TR T
105 FAKFH ETE, PR OIS E 2% EAHE FRERES, b T4 &, 2&F&T 14 (P<0.05),
106 HSIL VHAZERARZE (P>0.05). TYRCREER . VARAREZER (P>0.05) 5,
107 HAGAZ HHE BEER (P<0.05, TATHFREREEERTHMA (P<0.05) . T4
108 KRIEIEZEMT A (P<0.05), SII. VHZERALEE (P>0.05).

109 4 RRMETEEATH B EERL L= RE R

110 Table 4 Effects of different trace element levels on performance of Shaanbei white cashmere goats

TiH Ttems 415 Groups

[ II 11 v




VIGRAE Initial BW/kg 20.65+1.59 21.01+4.38 21.46+2.07 21.89+1.31

45k #E Final BW/kg 22.56+0.56° 242542218 24.90+0.91° 25.10+0.45°
T HBE ADG/(g/d) 37.56+2.08° 70.42+3.24 62.25+8.50° 53.34+7.92%
TR EE DML/ (kg/d) 0.99+0.04° 1.03£0.06 0.97+0.01° 1.00£0.04°
REL F/G 26.36° 14.67° 15.64° 18.812
111 FATEIE B bR 7 R [ 7w R R R ER AR EP>0.05), ARG FRHFREREE (P<0.05). F
112 ELP
113 In the same row, values with no letter or the same letter superscripts mean no significant difference (P>0.05),
114 values with different small letters mean significant difference (P<0.05). The same as below.

115 22 feEACH

116 ANV TG ER KX Bedb A Gh L 2E R AR B L3R 5. R AT, 4 ARk a SRkl
117 ARFZER (P>0.05). FEEE. JREETTH, RAIMAE (1. 114D MeEdmARr Al IV
118 4D W EFZER (P<0.05) , FAMEICRAKFRIT YR ETHRES . REIKF 1.
119 4D BREeEEESTREFEIAE (0. V4D (P<0.05) . HEihE. HILRE. Rhe
120 AR ERARHIH BAR S H L IR R 2 7 (P>0.05), (2 G RBEHE TR AT T m 2
121 % BTG TREEH.

122 RS AFARETTR AT BAL A SR L R R A HR2
123 Table 5 Effects of different trace element levels on energy metabolism of Shaanbei white cashmere goats

205 Groups

WiH Items

I II 111 \Y
B EAE GE intake/(MJ/d) 16.21+0.54 16.68+1.70 16.79+0.38 16.34+0.89
J$f¢ Fecal energy/(MJ/d) 6.47+0.25% 6.55+0.83b 6.97+0.592 7.00+0.52°
JRBE Urine energy/(MJ/d) 0.12+0.003° 0.1440.02° 0.19+0.06° 0.20+0.022
JH1LBE Digestible energy/(MJ/d) 9.74+0.29 10.13+0.87 9.82+0.21 9.34+0.37
F%6E CH4 energy/(MJ/d) 2.81+0.04 2.85+0.63 2.70+0.01 2.67+0.03
it At Metabolizable energy/(MJ/d) 6.81+0.25 7.14+0.25 6.93+0.26 6.47+0.34
MAEHALER Digestibility of GE/% 60.08+0.06* 60.73+0.05¢ 58.48+3.01° 57.16+0.55%
MAEMISTE Metabolic rate of GE/% 42.014+0.49 42.80+4.80 41.27+1.95 39.59+2.48
124 23 HACH
125 ANTF sk B T R KPR B A E L A B AR B 2 W3R 6. B3R AT I, AR DTAR b,

126 BEET 1. V4 (P<0.05), 5THAERAREZE (P>0.05). [IA#ERKRE, SH4%E
127 RBARZEMP>0.05), BEET 1. IVAP<0.05). | HEE&E, B m T 1. IVH(P<0.05),

128 SIAZERALEE (P>0.05). VARERKEE, STHEFRALEE (P>0.05), BEEHT 1.



129

130

131

I (P<0.05). FIVHALZ. DURRZU 2 5 1 DL S HE R 2 — B
6 ANFREE TR AT B A 2R L AR R R

Table 6 Effects of different trace element levels on nitrogen metabolism of Shaanbei white cashmere goats

TiH Items

205 Groups

| Il il IV
HEE % N intake/(g/d) 14.20+0.53° 16.42+1.67* 16.99+0.382 13.2440.86°
#% Fecal N/(g/d) 4.56+0.232 3.46+0.69° 3.85+0.69° 3.30+0.97°
JR%. Urine N/(g/d) 2.17+1.14% 2.68+0.40° 2.04+0.02b 2.85+1.74%
Al LA Digestible N/(g/d) 9.64+0.30° 12.96+0.98° 13.14+0.31° 9.94-+0.10b
JTFR%( Retention N/(g/d) 7.47+0.84° 10.28+0.58* 11.1040.33% 7.09+1.64°
FUUBZE N retention rate/% 52.6£2.21° 62.60+3.56° 65.35+4.58° 53.55+3.18"
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133

134

135

136

137

138

139

140

141

223 fETEAB

ENGiE e vvev S DS S SEAITE =16 oIS aa AT RE v E B | 2K GRS
RiftRm, 51, M4MHEZERAEZE (P>0.05) , BEFETIVA (P<0.05) . [T4H2%E
MW R E, BEET 14 (P<0.05), SII. NVAMERFAEE (P>0.05). [[4HERN
Ry m, BESTIL VA (P<0.05 , 5THZERARE (P>0.05). ITHEERUAR
e, REET 1. . V4 (P<0.05), 1. [M4ARERAEE (P>0.05). [T4HHF
WA R e, BEmTIVA (P<0.05), 51, MIAERAREE (P>0.05). kL, &M
H TR AU R B GE T RN ACE T w2 e 880 f5 j b

7 AR TRACT R B E 0L 2 B T R AR

Table 7 Effects of different trace element levels on trace element metabolism of Shaanbei white cashmere goats

WiH Items

20 Groups

I 11 111 \Y
B & Intake/(mg/d) 236.94+6.05 280.47+15.47 328.93+23.68 336.26+22.91
fin it B Excretion/(mg/d) 209.17+4.43 225.10+9.94 281.85+16.48 287.33+15.42
FWAR % Apparent metabolic rate/% 11.72+1.82° 19.74+3.542 14.31+3.00* 14.55+1.48%
- B & Intake/(mg/d) 58.12+1.48 90.96+5.02 145.67+10.48 175.70+11.97
Manganese Hit & Excretion/(mg/d) 52.21£0.37 78.63+2.02 134.03+6.47 162.05+8.41
RWAR % Apparent metabolic rate/% 10.16+1.04% 13.56+2.842 7.994+2.28> 7.77+0.46°
_ B E Intake/(mg/d) 13.02+0.33 17.58+0.97 30.69+2.21 33.23+2.26
i Hit & Excretion/(mg/d) 11.18+0.28 14.85+0.75 26.29+1.43 28.83+0.72
Coppet FWARH % Apparent metabolic rate/% 14.15+0.08% 15.52+0.342 14.35+0.51b* 13.24+0.18°
N B & Intake/(mg/d) 53.79+1.37 78.90+4.35 112.40+8.09 133.18+9.07
ZC Hit & Excretion/(mg/d) 47.99+1.24 65.97+5.47 99.32+9.22 114.96+10.9
RWARH % Apparent metabolic rate/% 10.79+0.07¢ 16.39+0.752 11.6440.73¢ 13.68+0.36°



i
Cobalt

0.7046+0.048
0.6313+0.0439
10.41+0.18°

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

W& Intake/(mg/d) 0.1866+0.0047 0.2996+0.017 0.4680+0.03
HENME Excretion/(mg/d) 0.1655+0.0039 0.2641+0.0183 0.4181+0.0288
RWARE % Apparent metabolic rate/% 11.32+0.21% 11.84+0.76% 10.63+0.40%
23 HEBEITRVINE
Bedb Frgk L S A 2Uh Rl e R DT B LK 8.
EERKIA, THMRIRREEZE KT 1. M4 P<0.05); HAh 5 Fif oz Hvi
BESHBIFEAEAEREZEEZSR (P>0.05).
e LR, TSR e R TR E B8 KT ITA(P<0.05): FiAt 5 Fhies o &= iU
BESHRIFEAFAEREZEEZSR (P>0.05).
AR, 48 AR B B2 KT 1 00 VA (P<0.05), T4 8.2 KT IV4L(P<0.05);
. MR E B # KT 1 4P<0.05), SII. IV4LKEA BEZER (P>0.05); 114t
BRFERT 1. IVAL(P<0.05); MiHA 2 MR TR TR B SR BEVEZ 7 (P>0.05).
A, TASIIREEE KT 10 IV (P<0.05), TR E KT 1 . IV4L(P<0.05);
IVABTR R 23 KT 1. TIZH(P<0.05); 11 HiAth 4 Fhisii 7o R PTAR B AE & 2H IR0 B
%5 (P>0.05).
EENEH, MHABVERERT 1. [MI4P<0.05); [ Ayl EE KT 1. 14
(P<0.05); HAth 4 AR o RMPIRBEA R ARRA BEMEESR (P>0.05).
F 8 Bvagl AL P MEITT RV E (BEERMD
Table 8 Deposition of trace elements in tissues of Shaanbei white cashmere goats (fresh weight basis)  mg/kg
TiH A7) Groups
Items I I il IV
BNl Longissimus dorsi
#: Fe 21.0443.02 19.60+2.82 25.9143.48 24.1242.62
i Mn 0.09+0.09° 0.29+0.08* 0.11£0.05° 0.16+0.09%
B Zn 0.59+0.36 0.78+0.37 0.36+0.49 0.84+0.21
fill 1 0.010 6£0.007 1 0.019 1+0.010 1 0.010 5+0.006 7 0.011 6+0.003 7
£ Co 0.59+0.36 0.78+0.37 0.36+0.49 0.84+0.21
i Cu 0.64+0.48 0.63%0.15 0.30£0.11 0.83+0.31
L JE Heart
#: Fe 29.2543.33 28.06+3.79 27.574+4.39 31.23+£5.30
i Mn 0.04+0.03% 0.03+0.01° 0.08+0.022 0.06+0.018
B Zn 13.3242.82 14.57+1.92 12.01+1.89 12.214£0.71
fill 1 0.012 9+0.009 8 0.006 7+0.008 7 0.007 1£0.002 1 0.002 6+0.001 6
£ Co 0.25+0.01 0.27+0.03 0.26+0.01 0.28+0.01
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159

160

161

162

163

164

165

166

167

168

169

170

171

81 Cu 0.45+0.31 0.09+0.14 0.13+0.08 0.444+0.14
BFRE Liver
%k Fe 52.47+5.57% 86.72+8.69° 65.67+7.67° 43,3942 .82°
& Mn 1.00+0.10° 1.42+0.18° 1.37+0.06° 1.18+0.31%
Bt Zn 31.48+6.45 31.594+2.62 29.67+3.53 25.60+4.38
1 0.008 3+0.005 8° 11.840 0+0.760 0° 10.630 0£0.400 02 10.410 0£0.180 0P
£ Co 0.13+0.30 0.34+0.01 0.67+0.02 0.76+0.05
#i Cu 45.45+4.41° 73.7146.80° 58.15+4.19b 40.50+5.44°
JEAE Spleen
%k Fe 61.04+6.54¢ 120.65+8.532 88.58+7.90P 68.48+6.86°
£ Mn 0.30+0.14 0.31+0.14 0.23+0.17 0.31+0.25
Bt Zn 23.2542.77 26.6248.54 24.32+1.90 23.1843.10
fift 1 0.010 6+0.007 1° 0.013 620.006 2 0.008 1+0.006 4° 0.024 8+0.005 92
£ Co 1.31£0.14 0.81+0.41 0.79+0.49 1.35+0.09
81 Cu 0.93+0.64 0.20+0.08 0.14+0.05 0.61+0.74
B HE Kidney
% Fe 33.19+7.70 41.71+4.3 32.55+7.72 40.53+6.27
£ Mn 0.23+0.19 0.09+0.08 0.19+0.20 0.30+0.32
Bt Zn 12.30+0.73° 16.44+3.25° 11.35+2.220 13.81£1.072
1 0.020 6+0.013 4° 0.007 1£0.003 2P 0.002 4+0.001 2° 0.013 60.000 42
£ Co 0.49+0.06 0.52+0.04 0.52+0.06 0.56+0.06
#i Cu 0.43+0.07 0.55+0.17 0.49+0.22 0.55+0.04
3009w
3.1 fEITEMAEERE. REEACYHT. B IRV AR B R
AARIGLE R K, EAHFEEERERIRAAME T, MEITCE R INACEA FXT AL A2l
FERTYREREREAREZW . BCFEME R ERNMETRE, REEFRER
o MG E U FHRERNMECRE R, REETUAEE. XATREM
TR AR B AR TG R KA 08, AR R o R RE T R LR TR ZERE, TR o R s gk
X FREEEMALE, AW, METKMNBMNKEFSREREE. BEBEEM
EICR NI/ $E & 2 e 36 0 PR 5, SRR o R IS K BAS [E] A DL e AR
L 2E X A TE AL R . ARG R FE LA A A AR L SR S, AT RE S SRR LR o8,
XL 5 i 2 k) 8 LU AE 6.10~7.50 ZRABERUTIRE 5T N 58 i ¥ 2 R S LU AE 9.17~11.74, 1
Bedb gkl £ P2 gon 3, PERRIR T RIZE, B DUk E L e AR .
AARIGH, 4 NMCE TG R KA )R BE TH AL R A BEAR T A iz iz /N T T B OSIRHIE 5¢
gE, FHEME RS, BIbAZLER B RETHERAN 62.45%~69.66%, AR 1 AL

BETHAL N 50.16%~60.73%, {HAGRIG LS 2 1) T FUR & & B K% 78, 1ZiF 7 H
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175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

TR RE S A RIS FARIL, SRR T AR, SO AR S, TURREENT
0.97~1.03 kg/d, M E IS 7T 45 BT 683.54 ~754.00 g/d. iR BETH AL R AR REAC
FRBAR A I R T R R R S AR 22 R T R B USRI R 2 1.5 A8 1 R
BEE, ARIGH R A AR 6 AU BEE, [F]HE F AR FR S AN Rt vl R Jd e . 7 1]
R R I AR [ K P ARl 76 3% R AR I S AT Rt — 2B 7 . H AT, 8 QTR AN R £
IR INACE XS TP B AR OS2 i FL s AT HkiE . BRI 45 R, il
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3.2.1 HEHL TR
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AERDTRR S 2 LA R R 5, ik & St 4 I A F O NS00 LB W S S IR 7 v
H—BUHRER). GHFRERN, MRk MR UERH, RIE MBI i, AR
Borfr, SAIERDUR S IR s a3 b ai A g4 R — 50
323 FRAESEH LT

B VF 22 W 1O AL RS AT 701, DRI B 76 B A i i 2 2 0 1 R 44 ) R e g
(S LT R AR F U, SRRt e e A BRI 52 77, H 2 JIbEsh R, Ak
B B UL R AR R R U B R T S R 24 s I se B sh s, B Eth B, R4
By R 52 I F5 B 10F5 020 LA A SR A2 e 1 U RURIAR 8 1) 3 2 o
JiF LA B JEE 0 R U F) 0 S ot tE LA AR UK ST o A 36 o B 7 A U v (R OB B 8 SR B 2
EIHE R . R, B RB A B IRBRAAOCHE, AR LAY B A
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Trace Element Requirements of Weaned Lambs of Shaanbei White Cashmere Goats
ZHOU Guangchen WANG Hao LIN Changlong CHEN Yulin® YANG Yuxin®
(College of Animal Science and Technology, Northwest Agriculture and Forestry University,
Yangling 712100,  China)

Abstract: This study was conducted to evaluate effects of different levels of dietary trace elements
on performance, nutrients digestion and metabolism, trace element deposition in tissues of weaned
lambs of Shaanbei white cashmere goats. Twenty-four 6-month old weaned lambs of Shaanbei
cashmere goats with about 20 kg of body weight were selected and randomly assigned to four
groups, each group had three replicates, and each replicate had 2 lambs. The goats in different
groups were fed diets containing different trace elements levels. In group [ , iron, copper, zinc,

manganese and cobalt contents in diet were 279.30, 15.35, 63.41, 68.51 and 0.22 mg/kg,

*Corresponding authors: CHEN Yulin, professor, E-mail: yangyuxin2002@126.com; YANG Yuxin, associate
professor, E-mail: yangyuxin2002@126.com (FifEgmiE  ERHD
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respectively, in group II, those were 290.14, 18.19, 81.62 and 94.10 mg/kg, respectively, in
group III, these were 302.23, 28.20, 103.28, 133.85 and 0.43 mg/kg, respectively, in group [V,
those were 319.74, 31.60, 126.64, 167.07 and 0.67 mg/kg, respectively. The feeding trial lasted
for 65 d including 5 d of pre-test period and 60 d of test period. On day 30 of test period in feeding
trial, one lamb from each repeat was selected and fed individually in cage to carry out digestion
and metabolism test. The pre-test period was 7 d, and the test was 7 d. At the last day of feeding
trial, the rest 12 lambs were slaughtered to collected heart, liver, spleen, kidney and the
longissimus dorsi, and trace element deposition were determined. The results showed as
follows: 1) average daily gain and feed to gain ratio in group II were significantly higher or
lower than those in group [ (P<0.05), and had no significant difference with those in groups
I and IV (P>0.05); dry matter intake in group Il was significantly higher than
that in the other groups (P<0.05) .2) Fecal energy and urine energy in groups 1 and II
were significantly lower than those in groups Il and IV (P<0.05), and gross energy
digestibility was significantly higher than that in groups Il and IV (P<0.05) .
3) Nitrogen retention rate, nitrogen intake, digestible nitrogen and retention nitrogen in group III
were the highest, and were significantly higher than those in groups [ and [V

(P<0.05) , but had no significant differences compared with group II (P>0.05) . 4) With the
increase of supplemental levels of trace elements, apparent metabolic rate of trace elements were
firstly increased and then decreased, and apparent metabolic rates of iron, copper, zinc, manganese
and cobalt in group Il were the highest. 5) Group II had the highest manganese deposition
rate in longissimus dorsi and heart, and the highest iron, iodine, copper and manganese deposition
in liver; in spleen, iron deposition in group II was the highest, iodine deposition in group IV
was the highest; in kidney, zinc deposition in group I was the highest, and iodine
deposition in group I was the highest. Under the conditions in the present study, the
optimal combination of trace element requirements for Shaanbei white cashmere goats were as
follows: iron 290.14 mg/kg, copper 18.19 mg/kg, zinc 81.62 mg/k, manganese 94.10 mg/kg and

cobalt 0.31 mg/kg.
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