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TR KT X AR SRRl T e A KRR L PRI R R A KA R & = s
FRfE L2 Fo 123 XIEY R B B2 sk O &2 o M B
R
(1. PUILARMRBH KSR 2B, Wk 7121005 2 AAK2ERE, BRUE & BRIbgk il T8
FARBEFE AL, Kbk 719000 3AKTT & A0S B ST S BORHEHHTCRT, Mk 719000; 4.
BV BB B A HCE BRS, Mibk 719200)

i ARRIR IR W T AR BT A SO B AL R R AR KRR L PRI R A R AE KA
KBRS BN, 5T APt B gL 0 B EE K o SR BRI FELIX 41
it ¥ 32 ARG R IF LAREARIT ) 8 Bt gkl FRaNl v 4 H, HH4NMEE,
AEE 2 N, WHRA CT 4D FMEIEREAR CEEKF A 28.57 mg/kg DMD , 3 MRIGAL (11
M0, IVZHD 43530 e MR ZE o il FRDAR o % o DAk 5 A R e 1 IR0 P, 0 PR A /KPR
50~ 70 1 100 mg/kg DM, Tk 15d, Filk#45d. R TR 1D WRRE KX A
S ETYFCREE (DMD MEEL (F/G) BERERE (P>0.05) . [AILERTE
HIE (ADG) FmHE I HEREE (P<0.05) , ME5HM 2 HERAEE (P>0.05) .
20 P KRR KPR B AT S A IR0 A 3 4 B S SR o B e (P>0.05) o K
WPE K IVAL R KN4l (P<0.05) , MIIAHNKEZ KT 141 (P<0.01) , BFEKT
M4 (P<0.05) o MIAHFELEKE R FESRAEKEEZE T THRIVA (P<0.05 , 514
TRFEZER (P>0.05) . 3) FEHERILEZLFEAESRHER, MEERER (MT) | K
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FRAEKRET-1 AGF-1 FAEKME (GH) RSNk, minE#LE (PRL)
ErE R RS RS RT Be AL A2 fE RS MT. PRL JGR%0 4 GH &
FEHTREFERLW (P>0.05) o RIFAIIAME IGF-1 S EEFm TIVA (P<0.05) . %
KIS IGF-1 S EEE® T T AKIVA (P<0.05) . REA AN IMTE GH & & 5%
mT T (P<0.05) o £5 b, AZRBAL B 4500 =E RIS B 187K F-8 70 mg/kg DM.
DB RREEKCOT BRAL S PeoRiERE: R
&7y S816 SCHRARIRED: A YT

HIES Pyt B G Ly M PR i B - & i S A AT E S
P T G SE A, Bt Bl SE B, SR 25 0y 3B & i B LA =80 L SR
FIZY 25 AR, o = R E o R —, FP g SR R K A 45T THIAE [ 4 4k T 43
JeKF o BULPEBW A KR AN ERIERTRE, 287, BB OMER RN, (£5%
DT, PE G RERFEYL T I E IRy . R, AR AR SRR L S TR R IR B KT
m R RE B OCE B, BT GRL SR PR SR R B — B RO, DR R 2 B R 2 R
BRI IR, AT P E R 2 B IR A, EEERMATA A B K g
BB LT, B2 RERSER RECIFIAY, L9 E A E 1 kg HLADIE 98.04
mg £, FAEK 1 kg $EBEHUATIR 110.87 mg #%. WFRVNELIIL T80l LIk er (4 &
4 86 mg/kg DMS1, FHUL T W, FESLSEGR P AME R 2, SR, H AT & IR N AR
SN 98 L 3 0 B 1 R R ORI E o DR, ASRRI0 I8 e T 78 P R A KT AR SR 2R L
FARKMERE PEORIERE MR KAR DGR SRR, B TE N BRAL SR 2R R R AR 1 ]
R ERBAEK I E IR RIS SR AR IR R .
1 MRS
1.1 w5t

IS LE A MR 7 BE B 78 48 25011 = T REHORBTE L p Ok B AT o ARG ()4 2015 48 11
HZ 2016 4 5 f1, 2015 4 11—12 AME R FAERKIER . PoktEae (BRgiE) &
SRAERM IR S E=. 2016 4E 5 ATk, %95 32 JARNL R I RARE R 8 H# Bk
AEESIL R SRR RN AL, KRl 4 41, A 4 MEE, &4
HE 2 Ho R4 (14D MR (REEKT N 28.57 mg/kg DM , 4R 4l (11,



46 I, IVAL) 35 ] MAE FEAR PR oh o N el At it R £ 1 il B8 A, e AR B AT AR O

47 50, 70 A1 100 mg/kg DM, FURI 15d, 1ERM 45 do FERBARR ALK 2 97K W 1,

48 R FERNERRALLE IR TR
49 Table 1 Composition and nutrient levels of the basal diet (air-dry basis) %
IiH Items ¥ & Content

J5UE} Ingredients

EfE T Alfalfa hay 60.00
FAKFEFF Corn stalks 10.00
£k Comn 21.50

405 K& Extruded

4.00
full-fat soybean
M Soymeal 1.00
DDGS 1.50
WBEREE 45 CaHPO, 1.49
B NaCl 0.50
44 K PUR B Vitamin

0.01
premix"
A7 Total 100.00
EIEKF Nutrient levels?
WH1LEE DE/(MJ/kg) 10.55
FEHP CP 11.55
5 Ca 1.00
WP 0.49
HELL Ca/P 2:1
5% Zn/(mg/kg) 28.57

50 VAT 4R Z R KNS One kg of premix contains the following: #f& carrier 961.90 g,

51 VA 36 000 000 TU, VD3 7 500 000 IU, VE 32000 IU, fHEE} nicotinic acid amide 38 g, “E
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Y& biotin 0.10 g.
DE TR AT HAG . Nutrient levels are calculated values.
1.2 g

I E P TERER 08:00 K 16:00 5& SRR 2 Ik, JeMUHDEL, JEmREEL, BHUOK (K
KRR HEE) .
1.3 FERCRE S kb

ERI AT 1 &, 7558218 IR 5 2% 10 cmx 10 em AR _E QR G th . 7EiRI 45
U U 7 SR VAT SESYAEE o 7 I DAl 75 4 d i =K (=1 A o | A i g A N v S D @
AR CLp AN RIEIIRIRE 9 15 d) a6 3 8l iR 1M 20 mL, 3 500 r/min #-(» 10 min
By, #7-20 °CIRAF
14 I05E Fabs K51
141 AKMHRE

AR OETYICREE (DMD | SFAHEE (ADG) MEHEE (F/G) . Wi+
730 TAREGTT U K SR FRAREE, SR 08 MBS APARE, SR A1) ADG. 1R
W, BRI T AR I R0 2 R TR R R, THHEARSE DML R AR R

ADG= CRE AR WA E — IR ED A58 REL

F/G="m177 1 4 T b v D M o/ ) S0 1
142 ookt

PERNVEREARIR IR LR . FRKE . PR R, FRAERRER SR, FRKE
SR FHAA RO &, D 100 R o 2R FE R 25 4R 40 B2 00 A e « P29k & T 5 H WG
FEHAERKE, FHAEKERAWT AN

FOEKE (mm) =5 R FEURKE AR E K

FEHEKE (mm/d) = GREKIIE G — IV A D SRR 8] R K% .
143 BAKMMES &

IR B =R AE KR 7-1 (IGF-1)  #BRRIER (MT) | fEFLER (PRL) « KR (GH)
BRI U e i e , I T S IR G B, SRR A T AL S AR R M AR
T o



79

80

81

82

&3

&4

85

86

87

88

&9

90

91

92

93

94

95

96

97

98

99

L5 Bl abF 55

IR H A H] Excel 2010 EATHIA Giit, JERHA] SPSS 17.0 iit B fF#) ANOVA B HEAT
FR T 250 M, KA Duncan [IAHHT 2 B LB TS . RIGVIIIS AR 90K 22 REBCK,
PRI PR 30 R 2% 2H SR R B R R B 7 ZE 07 AT 0 T o AR /KP 10 P<0.01, K
BN P<0.05, 45 RHFIEERE R IR
2 SRS
2.1 BRSPS AR SR B 1 L 2 AR K R R 52 R

FH 2 A, FAARAE KT Bk F19500 2 DMI & F/G B R #E#2m (P>0.05) . T4
ADG fm HEIHZER B3 (P<0.05) , TMHHA 2 HERARE (P>0.05) .

2 RVERACT R AR R R L A K R N R

Table 2 Effects of dietary zinc level on growth performance of Shanbei white cashmere goats

during cashmere growing period

A% Groups
WiH Items

I i} 11 v
TYK £ E DMUg 798.74+81.77 827.45+59.16 804.96+69.32 801.56+73.87
SEHHE ADG/g 82.08+26.65 105.00+£34.94% 114.76+27.49° 90.00:11.74%®
BE F/G 11.05+4.74 8.99+4.14 7.31+1.50 9.03+1.03

FATEHR B AR AN A FRER R Z R R (P<0.05) , RRKEFRFRREZEFMEE (P<0.01) AF 5
FRERARE (P>0.05) . K.

In the same row, values with different small letter superscripts mean significant difference
(P<0.05), and with different capital letter superscripts mean significant difference (P<0.01), while
with the same letter superscripts mean no significant difference (P>0.05). The same as below.
2.2 GRLBECT R A GIYIBRAL B 4L P G BE R

M3 3 AT, BADRREEKP XS FoRaE . GRIGHI . I AW K= Sk 170 B 25 5

(P>0.05) o RIAWFHKLEIVAHEZ K TINA (P<0.05) , TIIIA NI ZH K TI4



100 (P<0.01) , HEERKTIH (P<0.05) . MIHFEAKENCERAEKRY B EHE TIHMIV

101 4 (P<0.05) , MEIHALEEEZS (P>0.05) .

102 R3O AREEAKCE S A SR BAE 2L A e S BE B R

103 Table 3  Effects of dietary zinc level on cashmere performance of Shanbei white cashmere goats
104 during cashmere growing period

105

#H3 Groups
UiH Ttems

NI WK Cashmere
53.38+10.77 56.21+14.52 60.44+12.57 70.26+24.31
length at initial experiment/mm

RIS ARG E Cashmere
79.71£10.3344 84.46+16.57A82 92.51£14.558° 94.29+27.288¢
length at last experiment/mm

E4E KB Cashmere
26.32+2.152 28.25+3.42: 32.07+2.78° 24.03+8.352
growth/mm

9 4EKZE Cashmere growth
0.58+0.052 0.6340.08 0.710.06° 0.53+0.192
rate/(mm/d)

531.70+66.11

F=%% & Cashmere production/g 590.89+81.36 618.09+78.06 503.24+60.54

RIS WA LR ANE Cashmere

15.03+1.01 14.85+0.87 14.43+1.02 14.33+0.98
diameter at initial experiment/um

WIS AR E LML Cashmere
15.16+0.79 15.12+1.14 14.85+1.00 14.00+0.78
diameter at last experiment/um

106 2.3 TAPREE KT A SR BRIL 1 98 L 2 20 KA DGR & & s

107 B3 4 IR, BEE B gL AR GO M, i MT. IGF-1 & GH & & 2311
108 &%, miiE PRL &8 U 2P EEES . A8 IRININ, DI BAL A %00 3 fiE MT
109 N PRL E&E¥I G, H&HLMERYAEZE (P>0.05)  RIAIRALE 9500 3 fiF
110  IGF-1 FELAMERALE (P>0.05) , R4 H WA ME IGF-1 & & 5% & FIv4

111 (P<0.05) , RIS ARIHIIAL I IGF-1 & & 8E & TIAHMIVA (P<0.05) o WIEHIHH &R



112

113

114

115

116

117

iy

S E S E R TIH (P<0.05) .

*4

AR 2K X AR GO R AE A 0L R A KA SRR & R

SR A ARSI GH & S AL M 2R A RE (P>0.05) , WEAMIIALM T GH

M)

Table 4 Effects of dietary zinc level on cashmere growth-related hormone contents of Shanbei

1B
EN
MT/(pg

/mL)

AR
PRL/(p

g/mL)

[N
[FENS
K1
IGF-1/(

ng/mL)

K=

GH/(ng

white cashmere goats during cashmere growing period

TiH Items 1

RG] Initial

21.90+3.19
experiment
I Mid-term
39.18+9.79
experiment
RIS AR A Last
61.60+7.36

experiment

WIS Initial
239.01+£27.77
experiment

I Mid-term
218.29+27.72
experiment

RIS ARH Last
194.54+24.18
experiment

WIS Initial
173.69+12.72
experiment

I ] Mid-term
189.48+14.68®
experiment

RIS AR A Last
194.35+£10.732
experiment

WIS Initial
2.68+0.63
experiment

II

19.95+2.51

37.42+5.14

59.23+6.17

250.87+34.82

219.07+14.19

194.22+19.88

173.37+£12.47

184.57+12.232®

204.22+18.73%

2.99+0.64

III

22.70+3.93

41.60+8.18

63.86+12.93

263.79+28.41

228.18+16.79

205.18+15.36

177.43+6.40

198.73+10.83°

213.43+16.66°

2.99+0.39

v

20.39+3.21

36.14+3.63

57.75+4.04

254.93+£28.09

223.86+26.20

201.90+5.10

165.91+£21.04

176.74+17.06*

187.96+14.30*

2.71+0.46
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119
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123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

/mL) R H ] Mid-term
4.414+0.51 4.38+0.88 4.65+0.60 4.4240.55
experiment

RIS AR Last
5.52+0.512 5.73+0.80% 6.26:£0.54° 5.58+0.36%
experiment

3%
3.1 FARREEATR AR G Bl gL AR A E RS

B NE FRIERRA IR, B N aroo R, & H AT R I BAT 20 A 2 D e
HICRZ O BERENS AT RS A0 MR A, G Ak, R, BERefRETHALIE b
B AL P9 5 Pl AR5 A 30 00 6 W TE Ji 3 v (A7 BT TR, DT B e v A 38 SR &
7, NRC (2001) 2, #h¥pihir o FECR &8 KAEKERER. SMHURA 55 A7 5
(FI8E 77, DRI L 7 B AN TRDHR b SR B SR A RELAAR 11 (g 5 8 3R M T80 i 7 3 B A R 7K
ST AR P 5 R 2R RS T R L 2R R R A A R . SR
Aditia ZEOWF TN N RAEE KX L 2E ADGL DMI KA RHE LRSS AN B3 . AR
5o, AR EEKSE X B 14k L 2E DMI K F/G (S22, (X BeIb B 481l 2 ADG
ARFFW, WA ADG fiim H F/G A%, FRBIIIA AR AR K F AT e kBt B 2000 = R
R, Wi mm A K rEat . ik, WAEKVEREMEHSEE, BICEZIARIL A 5L
FrA R IE B KF A 70 mg/kg DM,
3.2 ARV AKST S A SRR P28 1L 2 P R B S

H A 9C T 1RAREE AP X6 LU = 77 G RS2 M R L/ o BTN, BERITEAR (BEKF
22.30 mg/kg DM) #3JI1 45 mg/kg DM BEXTIL T4k SEF K E . F9EKE L FRME R
A 5 E A8, Liu ZE07E FERIA R (45.9 mg/kg DM) 143 517300 0+ 20+ 40 %2 80 mg/kg DM
BEJG RIUR 2 GRA K KR SR B P A S R o T T T AU ORI, DA
AR T AR B B A (N B T R BLAR, TSR =g . H T 03 R TR S B A
KSR H BT 9T 45 SR LEBORBL, VOB AT BE 1L S BRI AE K S B 12, Ak, i
BEKSF BRSNS SR RGN I P SR B R, (R A P fa v o EAh, TR K S
KWK EHG BE W, FOAKE LA KERIIHEE S TIHMIVA, o] R
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160
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163

164

165

166

167

BT X BRAL A R0 e AR K B E SRR E A . i LR g R mT ARSI gkl
TR K TAE 50~70 mg/kg DM BOE B, [FIRT % 58 3Bk 1 4511 2 A4 SR B2 B0t i, Ky
TR A BN SRR, @A KSF Y 70 mg/kg DM.
3.3 FARREE KT A Bl 1L SR A KA DGR & B s

BESWER Z AAFAER FLAEF , B AMERT I AR 1 S B AT 2% B 1R S B 7 AR R IR, T
HIEAEMR LR AR AR A E . ez, B s B i ORI A R 13T
SRl 2R K BB B IR R I AR AR, HBREHIUEK . BT PRIESEFE
PG, WFREH MT. PRL. GH KX IGF-1 ZE L FBRAK LB REK AT SRS
HEAEHUA, BT Ca i 58 KKBE A GH. PRL. BRE K K IGF-1 450718, B¢
UESEEREEEN YL I 5 3 & B N BE,  [FIRS M3 IGF-1 & B AHRR A, FMEE AU 4R o LTS
GH J ik Bz &g U700, Agard, BEE A gL =E AR ek, HifiiE MT. IGF-1
K GH &5 RIS, 17 MLF PRL & 20 RFEGES . AR Bk B gkl
[fiE MT & PRL & &2 2 [0 26 A3, R K P X ILE MT & PRL & &5
WA . BEAh, FRPRRAE KBl (4010 2F i IGF-1 & GH & & HA BEWm, RIN
RIS A M IGF-1 &8 R & TIVA, W RKIIIIA S IGF-1 & & 83 m T4k
VAL, RIGAMIAMTE GH FERE S T4 R, F8EKE R FEREKRINNEE
T IRV, AR AT fEE 2 3k IGF-1 & GH il B i et g8l 2 22 98k
K.
4 4w

AL VL R ARRRGE B EEKF N 70 mg/kg DM
S 3R
(1] B, 2R, 55 Bl 9L R0 A 5 10 20 i v B (0] PE AL AR BRORHE R 27 274
CHARBIERRD ,2012,40(9):29-34,40.
[2] KRAMETTER-FROETSCHER R,HAUSER S,BAUMGARTNER W.Zinc-responsive
dermatosis in goats suggestive of hereditary malabsorption:two field cases[J]. Veterinary
Dermatology,2005,16(4):269-275.

3] ZE. NS AL AT 0 7R B R AT 7T [D] 2 0 18 SC PR R A 52 A
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Effects of Dietary Zinc Level on Growth Performance, Cashmere Performance and Cashmere
Growth-Related Hormone Contents of Shanbei White Cashmere Goats during Cashmere Growing
Period
BAI Yuheng'?3 WANG Rongbin'?? LIU Jinwang* HU Feifei? YANG Zhao> GAO
Yuping® QU Lei> HUANG Shuai>* CHEN Yulin'*

(1. College of Animal Science and Technology, Northwest A&F University, Yangling
712100, China; 2. Shaanxi Province Research Center of Shanbei Cashmere Goat of Engineering
& Technology, Yulin University, Yulin 719000, China, 3. Yulin City Institute of Husbandry and
Veterinary Research and Technology Popularization, Yulin 719000, China; 4. Shaanxi Province
Jia County Tong Town Animal Husbandry and Veterinary Station, Yulin 719200, China)
Abstract: This experiment was conducted to study the effects of dietary zinc level on growth

performance, cashmere performance and cashmere growth-related hormone contents of Shanbei

*Corresponding authors: HUANG Shuai, lecturer, E-mail: huangshuail4@163.com; CHEN Yulin,

professor, E-mail: chenyulin@nwsuaf.edu.cn  (Fi{E4iE & HHN)
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white cashmere goats during cashmere growing period, in order to determine the optimal dietary
zinc level of Shanbei white cashmere goats during cashmere growing period. The experiment was
designed in a single factor random block. Thirty-two Shanbei white cashmere goats at 8 months of
age with physical fitness and similar weight were selected and divided into 4 groups with 4
replicates per group and 2 goats per replicate. The goats in control group (group 1) were fed a
basal diet containing 28.57 mg/kg DM zinc, and the goats in experimental groups (groups 1I, III
and 1V) were fed the basal diet supplemented with zinc sulfate (feed grade), and the dietary zinc
level of the experimental diets was 50, 70 and 100 mg/kg DM respectively. The pre-test period
was 15 days and the formal test period was 45 days. The results showed as follows: 1) dietary zinc
level had no significant influences on dry matter intake (DMI) and feed/gain (F/G) of Shanbei
white cashmere goats (P>0.05). Goats in group III had the greatest average daily gain (ADG) ,
and the ADG in group III had significant difference compared with group I (P<0.05), while
had no significant difference compared with groups II and IV (P>0.05). 2) Dietary zinc level
had no significant influences on cashmere diameter at initial experiment and last experiment and
cashmere production (P>0.05). Cashmere length in group IV was significantly higher than that in
group III (P<0.05). Cashmere length at last experiment in group III was significantly higher
than that in groups I and II (P<0.01 and P<0.05, respectively). Cashmere growth and
cashmere growth rate in group III were significantly higher than those in groups I and IV
(P<0.05), and no significant difference was observed between groups III and II (P>0.05). 3)
With the succession of cashmere growing period, melatonin (MT), insulin like growth factor-1
(IGF-1) and growth hormone (GH) contents in serum of goats showed increasing trend, and serum
prolactin (PRL) content was showed decreasing trend. Dietary zinc level had no significant
influences on serum MT and PRL contents in the whole experiment period and GH content in the
mid-term experiment (P>0.05). Serum IGF-1 content in the mid-term experiment in group III
was significantly higher than that in group IV (P<0.05). Serum IGF-1 content in the last
experiment in group III was significantly higher than that in groups 1 and IV (P<0.05).

Serum GH content in the last experiment in group III was significantly higher than that in group
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[ (P<0.05). In summary, the optimal dietary zinc level of Shanbei white cashmere goats during
cashmere growing period is 70 mg/kg DM.

Key words: dietary zinc level; Shanbei white cashmere goats; cashmere performance; hormone
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