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Effects of different protein levels on production performance and
nutrient digestibility in Liaoning cashmere goats
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Abstract: [Objective] The study investigated the breeding standardization of Liaoning cashmere goats.
[Method]) By the means of one-factor experiment,30 2-year-old and healthy female goats with similar body
weight were arranged into 5 groups to study the effects of different dietary protein levels(92. 6,100. 6,
110.2,121.2,131.9 g/kg) on production performance and nutrient digestibility in Liaonin cashmere goats.
[Result] The results showed that different dietary protein levels had no significant (P>>0. 05)effect on live
body gain and yield and qualities of cashmere (cashmere growth length, cashmere growth rate, cashmere
yeild, cashmere length, cashmere diameter, cashmere high). There was significant (P<C0.05) decrease on
guard hair growth when the protein level was above 110. 2 g/kg; A significant(P<C0. 01) positive correla-
tion was found between dietary protein level and crude protein apparent digestibility,there was a significant
(P<C0. 01) negative correlation between dietary protein level and energy apparent digestibility,and there

was no significant correlation(P>>0. 05) between dietary protein level and crude fiber apparent digestibility.
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When the protein level was above 110. 2 g/kg,energy apparent digestibility declined significantly. [Conclu-

sion] The dietary protein level of 110. 2 g/kg is suitable for Liaoning cashmere goats.

Key words: dietary protein level; Liaoning cashmere goat;production performance;nutrient; digestibility
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1.2 REAR

R H MR HI 2 NRC(1981 4F) 1L £/ F b
LR R R AE S 17,5 M /kg, LA K 2 51
92.6,100. 6,110. 2,121. 2 f1 131. 9 g/kg AR % H
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#1 TFHLUEARAREAKFEREAMBRAR (KFEFEHER g/kg
Table 1 Dietary different protein levels of tested groups on composition in cashmere goats(DM based)

4153 EAFE EoK A 7354 ' W R % 45 Vg TR
Group Corn stover Corn SBM Wheat bran Salt Calcium phosphate Stone Premix

1 600 250 80 56 8 3 2 1

il 600 230 100 56 8 3 2 1

Il 600 210 120 56 8 3 2 1

v 600 190 140 56 8 3 2 1

V 600 170 160 56 8 3 2 1

7 (Note) : £ kg iR Bl H & (One kilogram premix included) FeSO, «

7H:0 170 g,CuSO; + 5H,0 70 g, MnSO, » 5H20 290 g,ZnS0, -«

7Hz() 240 g,CoClg . 6H2() 510 mg,KI 220 mg,NazSc(),g 130 mngJ\ 1620 kIU,V[)g 324 kIUqV}-; 540 IU;\/K3 150 mg.'\/lgl 60
mg, Vg, 450 mg, Vg, 0.9 mg, Vg, 1050 mg, 2 ik 45 (Calcium pantothenate) 750 mg, 2 (Folic acid) 15 mg/kg.

x®2
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Table 2 Dietary different protein levels of tested groups on nutrient level in cashmere goats(DM based)

ﬂj?p m«ta&mgg ~kg D ﬁlﬁrﬁl/éi' kgD Ca/(g kg 1) P/(g- kg™
1 13.25 92.6 3.8 2.4
11 13.54 100. 6 3.8 2.4
I 13. 25 110. 2 3.8 2.4
I\ 12. 14 121.2 3.8 2.4
V 12.75 131.9 3.8 2.4

VE < T P Bl V(B B A S
Note:DE is calculated value,else nutrient levels are measured value.
1.3 fAFER
RN e N K 1 B S E L R PR AN R I @
SRR G HORLURE, B H g st L bR R B iR, A
15 d,iE 60 dy B B EROK fR L3R B I % 5 i
ANIERE: . RFFFH T T GEXR L.
1.4 REHE
T R BEALCBORNFE 2SR, 4% LR & J5 60~

65 CHETLRA7 . B 150 50 % 0 B 1T 5 O 2 ZE4E
A B 100 19 H. SO, [ &S 78 & H 40 B
S % 53T R LA AT AT R A TR s g
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AR IBCHC P S (B4R S U8 T 4 A 45 R Y 1A B o
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2.1 HREAKEMNIFHLFEBRENF N

HH % 3 A1, HOMROAS [A] 2 7K CF 50 gL A i
Bt 5 R H 8 B R VR B E RS (P >0, 05) {0 T
AV AR FEFERIMELEEMT L4, Mam
IVZH (P<<0.05), XAIRESE I [ AV A g1+
WU R B 3% (43 3k 22,16 AT 21, 39 kg) , F 3
Je 399 A A S AR PR 1
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Table 3 Effect of different dietary protein levels on live body weight gain of cashmere goats

e . 3 A/ K B /(g d! T/ sl b

AN MR ke SRk ke FMIRE e e d D TRITIORELRLS R L

Group Begin body weight  End body weight otal Live aily ~ive body g ve
bodyweight gaint weight gaint DMI bodyweight gaint
1 22.16+2.53 a 25.19+2.87 a 3.03+0.48 a 50.41%9.74 a 678.63+26.38 a 13.62+1.22 b
I 22.95+3.82 a 25.33+3.68 a 2.38£0.43 a 39.7944.46 a 687.93+39.82 a 17.18+2.37 a
il 23.80%2.01 a 26.14+1.18 a 2.34740.43 a 38.9647.14 a 668.50+18.13 a 17.16+£4.22 a
v 24.3442.49 a 26.764+2.57 a 2.437£0.33 a 40,4245.46 a 662.42+14.15 a 16.394+2.84 a
V 21.39%1.69 a 24.25+2.47 a 2.86+0.23 a 47.714+2.49 a 658.50+13.28 a 13.80+2.13 b

TE < [7] 81 B0 5 bR AN [ 7 88 35 2R 22 53 ik 2% (P<<0. 05) . FR Tl

Note: Within the same collum,different letters mean significantly different(P<C0. 05). The following tables are the same.

2.2 BREAKEXRNITHLFEAEMBEELEK
12 FE B i
1 4 A, HORAS [ 2 K X 4300+ 1 4%
BARBMAYBAERREABEFELZI(P>0.05);
MEARKEMAREE LV Hi . 700 39. 25

mm F1 0. 665 mm/d, VAMEAEKBAERKESN
HEFARREP>0.05) HEEEHF T4, 1 4HH
[IT4H (P<<0. 05) . Ui B i & F K P HOBRAS fE e 1 4%
ERERK AR BN A K,

x4 BRAREARFXTITHLFHEMBEEEREENRI

Table 4 Effect of different dietary protein levels on growth rate of cashmere and guard hair

4 F Cashmere

# E Guardhair

(%fi”p H K/ mm KR/ (mmed 1) A K/ mm KR/ (mmed 1)
Growth length Growth rate Growth length Growth rate
1 18.01£3.02 a 0.29540.025 a 31.784+2.38 b 0.5214+0.038 b
I 19.04+2.04 a 0.33440.028 a 31.98+3.58 b 0.53440.005 b
Il 18.62+3.56 a 0.31240.031 a 32.24+2.36b 0.5464+0.052 b
1\ 18.32+1.89 a 0.3024+0.051 a 38.90+5.06 a 0.649+0.072 a
Vv 18.24+3.56 a 0.30440.026 a 39.2546.07 a 0.66540.065 a

2.3 HREAKEMITFHLFHTEMREH
A
12 5 AT, B [A] 2 K P X 2800 3 7 46

VG G0 BRI GZ JR RE 2 T R R e (P>
0.05),

x5 BRABEBKREMNTTFHLFH=EMREHNZ M0

Table 5 Effect of different dietary protein levels on yield and qualities of cashmere

SR E /

Cashmere diameter

Y92 IR /cm

Cashmere high

25 Y/ g FHA P/ em
Group Cashmere yield Cashmere length
1 388.1£10.41 a 5.324+0.89 a
I 453.2+87.23 a 5.72+0.40 a
il 409.6432.37 a 5.44+0.58 a
I 427.4440.31 a 5.5240.12 a
V 432.1428.19 a 5.51%0.24 a

15.2942.83 a 4.9840.56 a
15.26+1.10 a 5.31+0.55 a
15.63+1.32 a 5.0840.32 a
15.8442.34 a 5.1241.00 a
15.5142.21 a 5.13%0.98 a
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2.4 BREZEBKEXNTITHLUFHEESD HFH FAME A& 27 AR FH (P>0.05),
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26 AL SR H I Tl EE AT YR
HERAREFEP>0.05, BAMEHEZDV Hi
F.oh 89.69 g/d, M T 462,97 g/d) . [l 41(68. 41
g/ M4 (74. 94 g/d) . IV 41 (82. 42 g/d) 43 5l %
42.43%,31. 11%,19. 68% H1 8. 82% , 2= & Ipp &
(P<C0.05) 5 HoAx & 2 AH 4B WG 4 W) 25 53 K I 35 (P>
0.05), MHEMMRWHAFELLV AR E (P
0. 05) 7% T H A2 2H o 101 H 4% 4% 2H AR B P 4[] 22 5 A
BEHP>0.05), ULWIFEE H R E H K035,
Sl AR E AN 2 O & 0 R0 S B

HLET 4 32 WL AL 3 AE 25 ) 22 A B 3% (P>
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1 6 bl LU L B R EKCSF A9 30
SR AR 2RO Al A A £ e S I L T AE B
R WLTH A 5 AT AR A 3 L2 4 2 UL TH Ab R AR
TREFEE . 4 HR PO E A KF R T 1100 2 g/ke

o =L
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Table 6 Effect of different protein levels on apparent digestibilities of energy, rude protein and crude fiber
415 TATHB/ TAREA/ oA KL 4/ TARER/ HEMA HHL2F 4 fig
Growp (B dD (g+d (g+d ™) (MJ - d ) WAL/ % WL/ % WAL/ %
*TOup DM intake CP intake CF intake GE intake CP digestibility ~ CF digestibility Energy digestibility
1 678.631+26.38 a 62.97+6.25d 177.2848.92 a 11.80+1.25 a 47.3544.62 d 41.3442.84 a 76.35+0.77 a
I 687.934+39.82a 68.4147.23 cd 177.484+13.58 a 11.834+3.26 a 53.14+8.11 cd 39.4348.57 a 77.86+2.72 a
I 668.50+18.13a 74.94+4.52 bc 178.56=%6.25 a 11.87+0.85 a 57.92+3.02 bec 35.984+2.52 a 76.92+1.11 a
I\ 662.42+14.15a 82.4243.89b 178.77£5.26 a 11.91+£1.10 a 60.23+6.10 b 38.91£5.43 a 69.3345.54 b
Vv 658.50+13.28 a 89.6943.45a 179.7144. 26 a 11.96+£1.06 a 63.5643.44 a 42,93+5.34 a 72.47+£2.01b
2.5 HRABEZEBAKFESEITHELEARARDERY B KOE-R 3 GA 56 (P<C0. 01) , i L 2 4k 36 0L

BRRME R EREX R R E TS
RTRYLHEE R RS HRER K
e 3 TEAH G (P<0. 01D, BE R WL AL R 5 H MR
®7
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Table 7 Correlation coefficients and recursive formula among different nutrient apparent digestibilities

and between nutrient apparent digestibility

EizE 290

Pair of indexes

LIBT3

Correlation coefficient

AN 0] ) 77 72

Liner recursive formula

A RWIHEAF DS BRER KT ()

CP apparent digestibility vs dietary protein level
LA 4RI (v 5 B FKF (22)

CF apparent digestibility vs dietary protein level
e R LR () 5 HRE A KTF ()

GE apparent digestibility vs dietary protein level
HLER R AL 3 Cy) 5 AT 4 2 W A 3% ()
CP apparent digestibility versus CF digestibility
FLEE R MM ARE (ys) 5 RE R RITH AL (25)
CP apparent digestibility versus GE digestibility
AT 4 U T A6 R () 5 BB I R AL ()
CF apparent digestibility versus GE digestibility

0.818* * y1=05.316a;+41. 265
0.133 vz =0. 4502, +38. 073
—0.677"* y3=—1.37923+79.022
0. 438" y4=0. 8422, +23. 832
—1.102 ys=—1.10225+139. 609
0.220 y6 =0. 36524 1+12. 070

Hex RRBEME(P<0.05); x x KR B EME(P<0.01),

Note: * stands significant correlation (P<C0. 05), * % stands extremely significant correlation (P<C0.01).

3 W’
3.1 BRAREE KT XTGP A

5 i

ARWFEE R RN, BB E FKF7E 92. 6 g/kg

A E I 500 B 19 J2 8 1L 1A 5T i 1 R 8 0
T LAl B 380 HORR A SR KPS A TR A
FEAEBA B W 2 B E H K F R E 110, 2
g/kg LA RS 2 35 08 HEHL B 09 A L (H 2 5F i
EAN K XS R — Rl 2% . R BB TR 4s R R0

B
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3.2 HRABEAKEMNITHRLUEERYRHE

Atk

ABIE ST H OB B 7K P X 45 20 28010 S B R0
AL 2 (P<C0. 05) , {H X% 4% 41 #H 2F 4k 32 W
AR B3 (P>0.05), SMER" HM%EE
EUAN  HRE A KPR KBRS T Y
JBT 1) 2 WLV A 2 1] G 4R e L 0 T 3 O LY LR
PEVE G £F 4 HLHE 1 3RO TH A 3R 4 w5, T X g 1 I R
PR AR MIE R T R E ., — I, 4
FRXRUMHARM R m EEHE TR E NH-N ik
FER T, B E ONH,-N &7 &, pH (E B
ZFtE B pH S T o R A R R AR Y R
KA, M T $2 3 27 2 R R AR, S
AREED A [R]85 1 KT 1 H R A IR AR K 2R I 2R
X SR R AL F S e, S5 SR HOAR R
EE K O & 2 %0 & 100 12%, 12, 19% #1
14, 29 Yo it o o vk 1 1% 2 2 R R 1 R 1% 47 4 11 6 0
T b R AT B S R e i R HOARR AP A 3R L Ak R
ML W & 5w, H O 52w [l H R 2R 1 KOF
(0 T s TS K 3 5 AR 4518 — 3

AR HEHIL TR FEFEAREZE R AL
F(P>0.05)H T 4. 1 4L A 24 g 32 Wi 4k R
BEBTNHMVHP<0.05, . XWiFLH K 1
I B O e - S B VRS R X (ARATITR Fl=i=9 s
SR T b 28 i 1 1 %

At LTl FEHEARWIHARSH
AR KT 22 4% B 2 0F A G (P<C0. 01) , R it UL
WAL 5 H R E A K208 E7AAMHEC (P
0. 01) , 1A £F 4 1 R WIH AL 22 5 H MR K P A G
AN E XU A H R I CE R3S
R A2 2 5, R i F UL T Tb R B AIC L R 27 4
TN AR IEARRFFAL . BB R LR 0 TR
JE A 5 R AL R T A O, B BT R IR iR
A L AH G iz 18 o H 5 K AH G AL B R i — 2 AR
A BEFEINA S HOR R ORG RDRE Y L E E L R N

pH H — % . W B N £ 4k 53 ff i E it Bk A —
ES G - 1 P iR S URTER (7 SR [ N T

4 45 8

1) Pt il 30 7 80 2 FOR AN E % 8 3 1 K-
W ERE K, BURE S 17,5 M]/kg. #H & FH K
-k 92. 6 g/ ke, HEME I AL AL T HR 1 2 7S 4R AA T R
KRB, W H O 1 KCE T A A 2
B MR R AN B 3 ML R KO 110, 2
g/kg DL b, HEgfE b B AE K,

DILTHINERLE AR W REEE HRE
KT f 358 T $E e 0T A L E A G T RE R UL Y
LR IE UM - 5 H R R K 5 5 35 50k 56 s HLZR
Y R MM RE HARE UK AR B, HRRp
ML (UK KT 1100 2 g/kg, 30 724010 2 fiE i 2 0
HER 7 IR S S L BT ok W TR SR i 1|
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