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R T 2019 4F 9—12 AfEH A R H 24
(LB B i il /2. N N T = B e S R N
[(164.9+12.9) kg ] ML 3 i 2 AN HEF 48 3k,
BEMLA R 4 2, R4 12 Sk, 4 dL4E 4 43 50 i) e A
ML A 35:55(C35 #H) .50:50 (C50 4H) .65:35
(C65 4H) 1 80:20( C80 £H) MR IR M . Fiial Y]

15 d, IERHIH 90 d.
1.2 RBARERAFEE

TS R E R AR SRR E) (NY/T 815—
2004) ") K A (R4 E IRIF ST SCAE Y Y A G
SCHREC ], X0 TR AR 4 R B FRKFE L3 1, e
T FAR IR AR R FALAEAE AL 3~ 6 om MY R fill
TEBER G, KB a A Ed 5% —55,
IR fd B R SR 5 B R B R 08 00 FN
17004 TR ME ) 55 1 PR B, A R KOK, 25 4]
Mg X A b — 8, B A4 ok B i
PRIUEER 2 K] W i ) B R4y

®1 KBARANREFRKE(THRER)

Table 1 Composition and nutrient levels of experimental diets (DM basis) %
SyE| 205 Groups
Items C35 C50 C65 C80
JEkl Ingredients
A T# Oats hay 65.00 50.00 35.00 20.00
Tk Corn 15.19 22.68 29.75 37.15
/NFZE Wheat 4.23 6.25 8.39 10.42
#kJZ Wheat bran 4.35 6.43 8.56 10.67
SEHF K1 Rapeseed meal 4.32 6.36 8.55 10.61
1 Soybean meal 1.47 2.17 2.91 3.62
FEME MG D% Palm oil powder®” 1.44 2.11 2.84 3.53
IR S 45 CaHPO, 1.00 1.00 1.00 1.00
L NacCl 1.00 1.00 1.00 1.00
HURK Premix" 2.00 2.00 2.00 2.00
&1t Total 100.00 100.00 100.00 100.00
35K Nutrient levels”
1RiBHRE ME/ (MJ1/kg) 10.08 10.98 11.89 12.80
MEHA T CP 11.72 12.41 13.18 13.87
PR £F 4 NDF 43.53 37.67 31.36 25.48
R P PR 41 4 ADF 27.88 23.32 18.36 13.61
£5 Ca 0.44 0.45 0.48 0.50
WP 0.43 0.48 0.56 0.63

1) FiR Bk & T 50 4 A $2 fit The premix provided the following per kg of diets: Cu 10 mg, Fe 65 mg, Mn 30 mg, Zn
25 mg,1 0.5 mg,Se 0.1 mg,Co 0.1 mg, VA 4 000 IU, VD 500 IU, VE 40 IU.
2) KM IS Bk AR B 27.42 MI/kg, BUIE 2% NRC(2016) ", ME of palm oil powder was 27.42 MJ/kg, and the

value referenced NRC (2016) ',

)RR it Hig I Szi{l . ME was a calculated value'? | while the others were measured values.

1.3 Hm*i&E
1.3.1 Tl AR AR A

TR RERR 30 d, R AR A AR AR AR S TR 5 12
A1 G R AR 65 CHEBHE M52 T

B & —20 CHRAEFI
1.3.2  IML7EFE &

IEAGLIR A 90 K, SRR F Sk KR 1l 10 mL,
i 30 min, 7F /5 # % VR 250 ML (H1850R,, il X))
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i1 1 259xg 4 CE.C 10 min, W HUAE R T 2 mL
HAFE T, BT -20 CHAAE, T K v 4 1k
517 .
1.3.3 3 B WFE A

IEGAI S 00 K, RARHTR B & R4
KA H W 150 mL, 4 J2 20 A ok 38 5 Sr B 2
pH, B4 B AR B E 15 mL BOoEH BT
—-80 CTUHAF#H, TR B KEESH
1.4 EREUESHE
1.4.1 FARE 35 B 1 I

kP45 (DM) & 52k GB/T 6435—
2014 H 1) 7 B 5, MLEE S (CP) 5 & R
GB/T 6432—2018"" w1 {5 52, 45 ( Ca) 75 &
K GB/T 6436—2002""" v ity J7 810 & , # (P)
iR GB/T 6437—20021 iy 5 il s .
PEVEVR LT 4 (NDF) | R M Uk I 4T 4k (ADF) % 8 %
FH Van Soest 2575 v 2 B FHAX#% 9 ANK-
OM 200i - F Sh£F 4E 53 H4%
1.4.2 ARG E

1E 3R 30 I B R 4 AR A M S R R ER
BRI H I E (ADG) FIEHE I (F/G) .
HRiCEREARESFARE IHTYERERE
(DMI) ,
1.4.3 M3 A AL FR AR i I

I3 #1250 (GLU) FUH 9 =R (TG) & 22k
FH R 205, IR B (TC) F it 2R H A [ i
SRR E |, B (TP & iR X4 iRk Dl
SE, R (ALB) 7 5ok TR F By 4 vk o, 3R ER
M(GLB) & N TP 5 ALB &2 %, REXA
(UN) & & ok H IR 2 W 2 W2, & N % & i
(ALT) A W% 2 T ( AST ) 0158V 9l 1 il ( ALP)
T PSR Ly 0, i AR S 4 A sl AR AR AR
( D38 2 IR FE AUS831, £ ) |
1.4.4 988 EZBSEIN &

i F HANNA HI221 B! 5 208 & 0 2 99
V& pHL, 0 A 16 R BE T8 R N A o R AT A
1E 3 2 BRI S 2R A U I itk B9 B € 325 000 R R T VAR
BE(NH,-N) & &, AU 5] WAy 6o 1t
(TU-1810) , Fil# 30 min, 7E % K 625 nm ALl &
VW% B (OD) fE, A A% o i £ 00 % NH,-N
B WRBUE Y B (MCP) & &R 5 S

L AE 595 nm PR AR H I s (IR &
TR R Y TR

Jod 5 WA R PR T IR ( VEA) 2 HH E 2 % 3
k02 i H AR S GC—2014 S AH (6 3% [
FE o W2 R KA B A R I A (FID ) A6 U
o8 O N B4 ( FFAP,30.00 mx0.32 mmX
0.50 pm) ; FHEAMF 8 W1 4G 60 T, LL 10 C/min
FHERZE 120 T, 4% 2 min, UL 15 C/min 7+ =
180 C, 8 5 min, Jfb = IR 250 C; FID iR &
250 C; AR 1 pL, 8 S 4R < (99.99%)
JEJ1 0.7 MPa; &< JE /1 0.4 MPa, 25 5 JE /1
0.4 MPa, BN FJE 11 0.6 ~0.8 MPa, 43 i kb
40 :1,
1.5 HESH

X 5 B0 Excel 2017 %) 4 % M5 % H
SPSS 24.0 i 17 #.[H &K J7 22 73 T ( one-way ANO-
VA) , 3 H Duncan [KEEJEAT4 ] A9 £ & L #E, P<
0.05 F/R 255 0 35, 45 5 1 LUV 35 (5 R 258 b 1
R (SEM) %R,

2 & B
2.1 AEEHALAR SRS EK TN
A

B2 Al Al B G A 22 oA 3
(P=0.734) , C50.C65 Fl C80 LAY A M g &
BT C35 4H(P<0.05),C65 Fl C80 ZH 1Y 4 344 & |
ADG Fl DMI i 3 T C35 41 ( P<0.05) ,C35 4
1 F/G 3w T HAth 3 41 (P<0.05) . L4k, C80
11" ADG F1 DMI B&AIX T C65 41 (P>0.05),C80
21 F/G W5 T C65 41 (P>0.05) ,
22 AEBHELARNBFREEES MFEEL
itk

H 2% 3 W], & 4L 1LY TC . TG, ALB ,GLB
TEM ALP G R % 2 5% (P>0.05) , C65 Al
C80 4% GLU % & i 3 = T C35 fil C50 41
(P<0.05),C65 HMIMTE TP & & ¥ & T C35
4 (P<0.05),C65 411l ¥ UN 7 & W & ik T
C35 1 C80 41 (P<0.05),C80 4 Y IfiL i ALT FI
AST 15 PE W &/ T Hifb 3 4 (P<0.05), IL4h,
C80 4 M IM ¥ GLU 7 &K T C65 4 ( P>0.05)



1558 )/ = S = O 14 33 %
x2 AEFBALARNEEIHES EKERNZMN
Table 2 Effects of diets with different concentrate-roughage ratios on growth performance of
yak in early stage of fattening
i H 2H %] Groups P{E
SEM
Items C35 C50 C65 C80 P-value
YRR T IBW/ kg 164.92 164.58 164.63 164.71 3.81 0.734
LK PRE FBW/kg 205.42° 223.89° 238.31° 234.75" 5.63 0.022
B TWG/kg 40.50° 59.31% 73.68" 70.03° 7.28 <0.001
FHHIE ADG/(g/d) 450.00° 659.09" 818.67" 778.20° 56.72 <0.001
T B R & i DML/ (kg/d) 4.52° 4.69" 5.08" 4.91° 0.24 0.043
BEL F/G 10.04* 7.12° 6.21° 6.31° 0.75 0.028

AT ECHE 8 AR TR s A Rl AR R 2 R A B (P>0.05) , ANA/NE FHRFRR 2Z R BE (P<0.05), TR,
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.

®3 ATEEMLLE R ERATHE S 5 £ LR E R
Table 3 Effects of diets with different concentrate-roughage ratios on serum biochemical

indexes of yak in early stage of fattening

WiH 215 Groups P
SEM
Items C35 C50 C65 C80 P-value
%58 GLU/(mmol/L) 4.24° 4.43° 4.71° 4.63° 0.10 0.008
JH[E EE TC/ (mmol/L) 2.32 2.59 2.47 2.53 0.05 0.261
Hil =Es TG/ (mmol/L) 0.25 0.24 0.22 0.24 0.02 0.086
MEEH TP/ (g/L) 76.87° 79.70® 83.07* 81.95" 1.29 0.032
HEH ALB/(g/L) 31.22 33.45 34.90 32.85 0.67 0.117
BREH GLB/(g/L) 45.65 46.25 48.17 48.10 0.78 0.583
JREZ %A UN/(mmol/L) 5.22° 4.88" 4.66° 5.16° 0.12 0.027
RN AN ALT/(U/L) 31.50° 33.25" 35.50° 40.75" 1.26 <0.001
R EEEE i AST/(U/L) 82.75" 84.16" 85.79" 90.00* 3.53 0.033
R B ALP/(U/L) 158.50 161.00 172.50 166.50 5.47 0.438
23 AEBFBMELERSERTHELEELXE
S B 3 it i

¢ 4RI, C80 21 1Y% 1 Wk pH B &Ik T
s 3 2H (P<0.05) ,C65 ZH 1 B W NH,-N &=
FET C30 Fl C80 4 ( P<0.05) ,C80 4 1% B W
MR RYERR IR (TVFA) & & B 3% & T Hh 3 41
(P<0.05),C35 Fl C80 4L AV B W LR & o 3%
T C50 1 C65 2H ( P<0.05) ,C65 Fil C80 £H (1194
BWHNR, TRMS TRSEDEST C35 M
C50 4 ( P<0.05) ,C65 4 H R L TR/ TN IR i &
T HAh 3 4 (P<0.05), LA, C80 4 B
MCP & # BT C65 4H( P>0.05)

3.1 AREBHAEAR EEa RS E K EREN
=AU

FRCATI IR A A K F R, B BE R 4 A K
KB e A A A B B K, S IR A O ) B A
B WA S 2 A sh Y
T 25 R ORI T A AR I Y 3 BT O E Y AR
HEORG HHL LE e 3 ) IR 4508 1B U W IX R NS g i
TH AL TS MR 32 55 52 3 1) A P R R ) kU
PERIF RS AR 45 SR R0, IR AT 4 4
ADG Fifi 25 1) AR HEL EL A 4 5 S 38 S AR, Co5
Y119 ADG I (818.67 g) o = ki 52 5T &
P, AROREHLEE R 40:60 411 209 ADG &K T
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FHLEE N 50:50 ,60:40 ,70:30 20, Hir, fa] HOKS R
A 60:40 419 ADG fef, TRAHSEE R T
AN TR AL Bo ) R R 30 4 F AR KPR R L I v A 1k
AR RS2, 25 SR 3R I ARDARORS L 60:40 B FHIA
4 ADG W m TR ORORS ML LE A 70:30 A
50 15040, LA LWRIT SAR 0 4 R AR — 5, R
1 = R R KA BB B IR AT A4 = A B =
AR MERE, PTREE R T, RENBROKEE Y &k
BEFRAR T 9% 8 N pH, C80 4 1Y 'S Wi pH 43T 6.0
WIS IE 73X A5, BHAG I 5 P9 ik B AT, a2E i BRI

TEFRY R AL BN R SRR B Y AR
KefE™ . A sh¥i) DMI 52 Z F [H R 52, H
SR ERE R R R AR A5 R R
B NEHTHI4E A i) DMI Bl G RRORS R LL i) 2 5 e 184
Jr KA, Co5 41 i DMI #i i , iX 5 Johnson %1%
PG R A 9% 45 SR — B, IR T R R A
) DMI 5 H A8 A A 56, C80 4 1) Mt Y ik
KPR B DMI g ] DL 2 B AR ET B 4E 4

AR

R4 FREBHALARNEFEMAESEERBESHNRN

Table 4 Effects of diets with different concentrate-roughage ratios on rumen fermentation

parameters of yak in early stage of fattening

WiH Z1% Groups Pt
SEM
Items C35 C50 C65 C80 P-value
pH 6.69° 6.43° 6.31° 6.07° 0.06 0.002
WA 3 MCP/(mg/mL) 2.26 2.32 2.48 2.35 0.03 0.274
24 A% NH,-N/(mg/dL) 13.09* 12.45% 12.21° 12.85° 0.14 0.012
B RPENG IR TVEA/( mmoL/L) 75.49° 76.97" 79.74° 87.97° 1.12 0.031
18 Acetic acid/( mmol/L) 47.15* 44.34° 42.93° 49.77° 0.55 0.002
N Propionic acid/( mmol/L) 14.38° 16.62° 18.18° 19.41° 0.39 <0.001
TR Butyric acid/( mmol/L) 11.48° 12.93° 14.87° 15.02° 0.52 0.013
5 TR Isobutyric acid/( mmol/L) 0.64° 0.65" 0.99° 1.03* 0.06 <0.001
R Valeric acid/( mmol/L) 1.30 1.35 1.58 1.45 0.06 0.078
S I% R Isovaleric acid/( mmol/L) 2.72 2.88 3.18 3.29 0.05 0.091
Z.T/VFR Acetic acid/propionic acid 3.41° 2.81° 2.36¢ 2.56" 0.08 <0.001

32 AREBHELERYEReTESMFEN
EiLa:0fAln

I3 A A FE b 1 A8 £k 5 0 S B T B 4 LA fe
JFE B IR XA G B, % GLU & 3h )
MU A K R & 0 EE R R OR IR, YL RE =
AR EES M GLU & TR, Alimss LR
B, ILYE GLU & 2 B 2 1) RORS AR EL 00 4 1= S 38
JG W >, ces 4Ry Il W GLU & i & &
(4.71 mmol/L) , X5 &b 45 Mk 7 245 S A
— 30, UL BRI B 1 3 1R PN 2 s AR RS R K
BUAEAC GG o | 38 1 52 5 T AR K R 0 2 4]
HR RS RE K S 3k v i, 7T RE R B rPORS R DR R i
KW, E pH G N, E — B TR M A
T, S50 o 2 TG BH M T A R R £
BE(LPS) ™ i 5 e LA A4 B B AR

M TP & — 2B LB T shist
A T A WO R ARDRR B 1 T SRR O, AR IR

25 IR, Cos ALY IMLYE TP & & B & & T C35
Y1, A RMGAE W 5T WD, B AR B4R A K SR
XTI INTE TP & & 00 B & i, o5t 45 5%
ARG 25 A — 2, v Be & A A A 28 & Bl A2 3
BB ke 25 F A R BN . T UN F i 2 A 5 2
PreE A S S R T A B AR bR, Y
IM7E UN F i FEAR, 26 00 8 (R R4 =,
AR, I UN B it B 1R R L ) T i 2
REAR S 34 0, Co5 Al B, X 5 F SChR 4™ HE e
s 5 15 B 5 8 AR — 3, T A R O R L P 4R
e PRDARORE BL K S — D T AR E TR AR i R
o I 7 B W s I — 5 T T LA
H A A%, C80 41y IME UN & & Kfi L7t
AIRESE AR T TR T A R, B
ZRE T B AR T A R ) R A PR
SHUME UN & & FTF, C80 4 IflL 7 NH,-N & &
=T C65 A, M T IESE T 3% — &5, Il AST
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A ALT 36 M2 s e sh i AL 25 1 R A 2
RE Y B R A, B A /KO 3 8 I 2 g
ZWE A FE H T LT AR v
AST F1 ALT 3% 1 B & 1R ARORSHL L i T s A —
Homads, o c80 4 W3 e T A 3 41, XAl
BB A3 LY L P v TR RORS B KA 2 T 8
(ARG, T i A Ak X LA 1 JHF O A a8 s g T — 2

KA,
33 REBELARY SR EESEE LR
S HH B

ot VFA EZR A ARk K LS &
B, FEAE LR NIRRT R, 2R AashiPnE
FREEORIR Y BIER VT R, B A R
HOREREKF 23 AR B W pH ., A5, €80 4H
(9 B pH WL T HAh 3 4, 5L LWFoR s
FRARL, 33X T BB 2 (e A i M 759 B AR A W 1 % fi
T RE R VEA, SHURE E W pH TR, B H
NH,,-N S5 B 2R 72 b 2 52 A 5 R I
R R A () EE L [ A R B U A
B MCP 1R, Al g v, NH,-N 5 52 B 5 1 fR
KoLK T & e AL E BT, Fodh c80 41 i
NH,-N& i 2% 5 T C65 41, ] fe e KRS Bk 7
1) 4 e 590 ' 2R W 42 5 T NHL-N g )
FHA MR N2 m T S MEw A K 5@
5, MCP & i35 % F %, C80 £ ) MCP % it W& AIX
T Co5 41, K UF X — s, Polyorach %" fil Gi-
ger-Reverdin %5 " 53 & B, #2551 APORG R K
F R E T TVEA AR AT IR &t 1 2R
G, v B R I, mRE R K AL
A9 E R R R LR/ T R B AR TR R
KB, A 5, Bl 4R RRORS L L i T
TVFA [N AT R & s34, 1 C65 A1 C50 ZH 1Y
LML/ WIR W EALT C30 4,15 C80 4
RS MR/ BT T, X 5 DL b
FEAERAK—F, X 0THERE C80 4L 1A ALk kLK 7
b, R T N AR RO AR A K S
M, FECRBEAIE R, I, 3 B A AR A HL B
AT E AT 4 0 A K R R KO i e i
SRR A K PERE

4 & it
TAMORSFL L 35:55 4275 3 65:35, X & IE AT
M4 A K M RE B A A L BE A R 98

B TVFA & fil MCP & A — & e #/E N, H
TR ASORSHH Lk s B ini AT T VE . AR RS 45 2R
E, BN TR AR 0 R ARORS R EE R 65135 B RICR
=fE,
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Effects of Diets with Different Concentrate-Roughage Ratios on Growth
Performance, Serum Biochemical Indexes and Rumen Fermentation
Parameters of Yak in Early Stage of Fattening

DAI Dongwen"*? WANG Shuxiang"*>* ZHOU Zhenming' WANG Xun'?*”’
YANG Yingkui"** CHAI Shatuo"**"
(1. Qinghai Academy of Animal Husbandry and Veterinary Sciences in Qinghai University, Xi’ ning 810016, China; 2. Key
Laboratory of Plateau Grazing Animal Nutrition and Feed Science of Qinghai Province, Xi’ ning 810016, China;
3. Yak Engineering Technology Research Center of Qinghai Province, Xi’ ning 810016, China; 4. State Key
Laboratory of Animal Nutrition, College of Animal Science and Technology ,
China Agricultural University, Beijing 100193, China)

Abstract; This experiment was conducted to investigate the effects of diet with different concentrate-roughage
ratios on growth performance, serum biochemical indexes and rumen fermentation parameters of yak in early
stage of fattening. Forty-eight 3-year-old male yaks with good body condition and similar body weight
[ (164.9£12.9) kg] were randomly divided into 4 groups with 12 yak per group. Yak in four groups were fed
diets with different concentrate-roughage ratios of 35:65 ( C35 group), 50:50 ( C50 group), 65:35 ( C65
group) and 80:20 ( C80 group) , respectively. The pre-experimental period lasted for 15 days, and the experi-
mental period lasted for 90 days. The results showed as follows: 1) the average daily gain ( ADG) and dry
matter intake ( DMI) of C65 and C80 groups were significantly higher than those of C35 group ( P<0.05),
and the feed to gain ratio (F/G) of C35 group was significantly higher than that of other 3 groups ( P<0.05).
2) The serum glucose content of C65 and C80 groups was significantly higher than that of C35 and C50 groups
(P<0.05), the serum total protein content of C65 group was significantly higher than that of C35 group ( P<
0.05) , the serum urea nitrogen content of C65 group was significantly lower than that of C35 and C80 groups
(P<0.05), and the activities of alanine transaminase and aspartate aminotransferase in serum of C80 group
were significantly higher than those of other 3 groups ( P<0.05). 3) The rumen fluid pH of C80 group was
significantly lower than that of other 3 groups ( P<0.05), the rumen fluid ammonia nitrogen content of C65
group was significantly lower than that of C30 and C80 groups ( P<0.05), the rumen fluid total volatile fatty
acid content of C80 group was significantly higher than that of other 3 groups ( P<0.05) , the rumen fluid ace-
tic acid content of C35 and C80 groups was significantly higher than that of C50 and C65 groups ( P<0.05) ,
the contents of propionic acid, butyric acid and isobutyric acid in rumen fluid of C65 and C80 groups were sig-
nificantly higher than those of C35 and C50 groups ( P<0.05) , and the rumen fluid acetic acid/propionic acid
of C65 group was significantly lower than that of other 3 groups ( P<0.05). To sum up, the concentrate-
roughage ratio of 65:35 produces the optimal results according to growth performance, serum biochemical inde-
xes and rumen fermentation parameters of yak in early stage of fattening. [ Chinese Journal of Animal Nutri-
tion, 2021, 33(3) .1555-1564 ]

Key words: yak; concentrate-roughage ratio; growth performance; serum biochemical indexes; rumen fer-

mentation parameters
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