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5 ER[kI/(kg W™ - d) ] # & )32 7 #2 4 % 2§ ER = 1.722 ;) MEI-755.760 4, ,,, ## ER =
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1.2 Rz 5igit

RIS TE I 15 SKARN R4 19 4F IR FE 4 (2 [F] 40
KN AL B IF A S FE PR A ) S 4, R R
(220£15) kg, ¥ 15 KT URFEFFEHL 00 3 4
(B4 5 k4) , o0l B R B (AL 41) 80% %
B (IR80 41) A1 60% K & & (IR60 41 ) 3 /™1 57
HOEFEATARIME 7RG UR 180 A1 210 d B, AR 4 4% 1%
3 Sk AR AT ik 2T A X (e R A 1 B0 2 £ Bl
THACAR 30 A AR A 58 T35 sh AR R 0L
FURNRE B VTR — PP LA 1 8 SR R B W F 5T
B SR RE R 3T LA SR IR I TR Xk
T A7, e BT i i 56 mT DAAE AS 547 )8 52 3 56 19
HIHE T, 6 20 4 4 280 U0 R R R S 241 18 2 47 43 A O
PRSI , DA e 4 40 Uk J5 11 R i A 8 (1
M) AE 5 2o

1.3 RKRFERERFEE

Z IR (4 ) 5% bR fE) (NY/T 815—
2004) ORI K WEA R R S HE A R E RN
Tl 2 220 kg MY EEIRIABEFEA- IS0 R M . TR
A ph TR R B AR IR 2 P AL 50 A KR e
Z EL AR A AR RS ) I T UURE TR R ( AR
6 mm, K 10 mm) , 5 55 18] KR 41 i A2 8 5% K F DL
1,

FEA I W HE 2R 4 IR 150 d T I 2 4T Ik
220 d &5 o, 0 R R AR HUORS 4R % BE K 0800
F118.:00 £ 1AM 1 ¥k, AL 21 1 M B AR R AT 1 K 4E
A kg AT R B IR R RE N AR DT 10% 1Y
AR, 2 A BRAA 4 (TR80 411 TIR60 £ ) 1] M 2 4R 4
B 1R AL 4R g sma™ a5 0 ) e
ICSRAE 2R 1Y R & &, B A 0 AR IR RE O DR AE T
=20 C vk RE I, 78 B 099 A AT 1 56 1Y 46 R
XPAEA AT PR E T IE %

F1 RBARANREFKF (RTFE)

Table 1

Composition and nutrient levels of the basal diet ( air-dry basis) %

J5k} Ingredients £ & Content

35K Nutrient levels? & Content

HEFH T H Oat green hey 50.00
F K Corn 41.50
/NAZ %K Wheat bran 2.50
SEAFIM Rapeseed oil 2.00
T H Soybean meal 0.50
MK Rapeseed meal 0.50
MR 245 CaHPO, 1.00
ik NaCl 0.50
[ iH + Bentonite 0.50
HIRAEL Premix” 1.00
£t Total 100.00

R4 fiE Metabolic energy/( MJ/kg) 8.99
T+ i Dry matter 91.50
B YL T Organic matter 85.10
HMLEE BT Crude protein 7.70
HMLIEWT Ether extract 5.00
PR 47 4E Neutral detergent fiber 32.40
FRYEVE LT 4 Acid detergent fiber 17.20
45 Calcium 0.64
itk Phosphorus 0.46

1) TR R A AT S Ak 44t The premix provided the following per kg of the diet; VA 3 000 IU, VD 300 IU, VE 50 IU, 4}
[ niacin 50 mg,Fe 48 mg,Cu 12 mg,Mn 20 mg,Zn 20 mg, Se 0.30 mg,
2) B FF K AL IE . Nutrient levels were all measured values.

1.4 HUREHRE S SEREHIE

2 HTH A AR 15 56 T R 1% s ] 43 391 Sk E 4 4
% 180~185 d 1 210~215 d, {4 ALACHHR L %
S PR, B R A B Sk R AR Y R HE 2 2 O IR
10% WZEFEEE T A B4 A 10% i (H,SO, )
VW (BE 100 g ZEFEIN 20 mL 10% H,SO, W)
R TRAEREI R R DN 9 3k 8 A S HE R o 9T L
10% PRIGFE SN 10% H,SO, ¥ W pH K T 3 ik
A7 A, RAF R

2 WA ARAR S 56 F R %) st 1 43+ 531 kg E 4 4
% 186~ 190 d 1 216~220 d, R E FMS fH##;
3B Py W A i R g AT AR
WAARREHREE 2 d SR A 3 d I
HART R A RETT S REG 2.4.6 18 h
5 A B[] sSOSCHE R 2 07 10 SR (B Sk AR R IR R
PRISCEE 8 min ) FEAT I A2 , 30 2 T H AL BT IE AR
F LA AR ] BE 1 min BB BE(CH,) \ Ak
fiie (CO, ) W HE il it A4 (0, ) WITH AT, 5 Jo Al
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BORAEA 1 d MR A T R B
1.5 MEEIREFH*

TR R AN 258 SMAE (GE) 5 T W1 (DM) (A L
Pr(OM) ME BT (CP) & & DL R s g VA
TR E 2 2% 5k B g S R R BT B
DUHZ AR o MR N 25 {8 v PR Bk U £F 4 (NDF) Fl iR
PEVE ¥ 2T 4 ( ADF) & & ) Il % 2 % Van Soest
LT ¥k . R Foss 2P H s & EAI R
FLEE B & H 5 SR S Paii—6100 4830 =X i 1 2 X
(BRBETE ) 22 L BE ; 2R F EA—3000 % 70 K 43 #11%
(BRBE: ) D B o 5 5% F 36 [ FMS 5 03h )
P R A 00 2 2R 0 000 o P e — S Ak 1) HIE ik i
AR A MIHFE R
1.6 HEARX

BAR(g/d)=iRE3hYHHRE X
TR A i
LA (g7d)= B AR -FEA;

AR (g/d)= BAR-(BR+RRA) ;
RABMHEAR (%)= (HLA/BAR) *x100;
BTAERE(MI/d) =B s A H R 5 x
T HL R
HALRE(MI/d) = & A BRE-261E
RFHE (MI/d) = B A B BE-ZERE- IR iE—H bifE
SBERWIHIL A (%)= (IHILRE/ = A BEE) x100;
SRE R MR (%) = (FRBFAE/ & AERE) x100;
THALREACI 3 (%) = (FRIHRE/ T AL AE ) X100
AR (g/d) =3P H R & i x

t4 &b
BLHE
4 &b
ELAE

PION
O

e HL R 5
AL (g/d) = £ A SRR - 260K ;
BRI A2 (% ) = (I ALBR/ B A EBK ) X100
DURR (g/d) = £ A BB — ( 60k + IR ik +
ot Btk + — S Al B Btk )
HEARVUE (g/d) = DIRA%6.25;

A RUURK (g/d) = 8 BRI %0.82;
HEHEBTIRRE(K/d) = HEH BT Ex23.85;
BT UTAR KR (g/d) = DU BR— 8 1 BT DT R
JE 5 UUARRE (kI/d) = (BB W0 AR B x
100/76.7) X39.75;
et DU (KI/d) = B L DURL AR+ D TR fiE

1.7 HBESKITS5HH

KA Excel 2007 #E17445 4 34, SPSS 20.0 K
PEEATEOIEIST E |IE A PR A 2 5 MR, T 2
TSR RME AT R 200, 2R B E
A Duncan [QiE#E 1T Z E L, DL P<0.05 B2
5 5 R AR

2 GHREHW
2.1 ARKENIEIRGHEF TS RAEUED
A

t 2% 2 ] J0, A MR KO X AT R S MR AR T
JE A WL | PR VA T 2 R R Y 1 Ak T A 2 U 9
AR A BE (P>0.05) (H EiR 4370 %
LT 1 25 357 ot ] M AP %) R ARG T . 4R k210 d
PR 20 25 35 40 RO AL 308 T4 4k 180 d i,

®2 RERKFNEREHESFORIELEH R

Table 2 Effects of feeding level on nutrient apparent digestibility of yaks during late pregnancy %
i A TR KA #4153 Groups P{E
Items Days of pregnancy/d AL IR80 IR60 SEM P-value
AR/l 180 52.14 54.46 57.55 1.48 0.196
DM 210 53.04 54.22 57.59 0.54 0.526
ALY 180 55.73 58.05 59.64 1.50 0.152
OM 210 57.34 58.42 61.06 1.21 0.126
SRERYRE SR/ 180 53.76 54.22 58.96 1.20 0.148
NDF 210 54.07 56.15 59.03 1.52 0.167
PR U TR 2T 4 180 53.51 55.76 58.77 1.04 0.148
ADF 210 54.73 55.87 59.07 2.17 0.167

I AT 5008 A B G 7 B O ) 7 B 2 22 5 AN 3 (P>0.05)  ANRING P RER R 22 5% 36 (P<0.05) . R 3R],

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.
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2.2 (EMRAK X E IR R R 4 R AR 32 W AP 1 ARG T A, e AL B4R T IH AL AL

3R 3 i, miRE A B A AR EAK  FET 2 DB (P<0.05) , Z I 1k % i %
R RRE R, H AL 05 2 AMREAZE 2SR & T IR60 41(P<0.05) . AT FEARAMEA
2 (P<0.05) ;MR ACE X AR FE AR AR 26 A RUIHA R L TEARK - 4848 180 d B 2 4R
SR B3 (P>0.05) 3 IR A RH R PROK - I BEART TR FEE R 210 d B 3 AR5 4L 4E 4 1 R TR Y
FHim  IR60 HAEF R A & 7 T AL 41 ( P<0.05) ; WELGUE, IR AL VIR E B & T 2 R
3 QUEA LA VIR AR R R (bR btite W4l (P<0.05)

&3 ARKFRIEREHES R H R0

Table 3 Effects of feeding level on nitrogen metabolism of yaks during late pregnancy

i H SRR R 2H %) Groups P14
Items Days of pregnancy/d AL IR80 IR60 SEM P-value
TAR 180 36.83" 28.31° 23.08" 2.20 0.005
NI/ (g/d) 210 33.82° 25.47° 20.05" 2.36 0.002
A & 180 64.71 60.05 58.91 1.44 0.241
W% /kg 210 60.82 61.29 61.25 1.11 0.986
ZEA 180 25.19 23.22 21.44 0.72 0.061
EN/(g/d) 210 21.97 19.89 17.51 1.03 0.227
IRA 180 10.07" 11.62° 17.81° 1.30 0.004
UN/(g/d) 210 11.94° 18.18° 18.53" 0.08 0.006
CIREE ) 180 11.64° 5.09° 1.64° 1.63 0.003
DN/(g/d) 210 11.85° 5.58" 2.54° 1.65 0.028
AEMIHR 180 31.60° 17.98° 7.11° 0.04 0.002
N apparent digestibility/ % 210 35.04° 21.91* 12.67° 0.04 0.047
PURA 180 1.57 -6.53" -16.17¢ 2.78 0.003
NR/(g/d) 210 -0.09° -12.60° -15.99" 2.59 0.002
23 RESFIREHEFE2ERTEEE AL JEEITE 47.33% ~ 61.26% ,{H 3 21 2 [i] A AFEAE

Bl 1 FE 2 43 R0 THER LR 180 f1210d  BEZER(P>0.05) .,
B AR [e/(kg W' - d)] A1 0T BL &

[g/(kg W™ - d) T K R, £ 4 MUK 180 F o N NV [g/(kg WO™-d)]

210 d A £ A ZURITURVR I i 09 7 7, HC 0 A A i s . - 4
Eﬁﬁﬂﬁiﬁ?%r%”fu%%% RP4E 4~ 45 4k 180 A1 210 d ﬁ% ! P =" o
o RS B W E R W N 5996 f1 S5 0 e

610.8 mg/ (kg W*™ - d) 3 LI R % 6.25 B Ny H 4k EZZ -0.2 I

g E QR wE R, 408 3747 5 A 0.3

0.75
8175 /(e W ° - d)s _— B 1A 180 d NG SHRANER
2.4 GAIMRAK XTSI R IR A R AU I RO R0 Fig.1 Relationship between NI and NR of yaks on

12 5 W], A W K ST X 4 R S 300 4 2R 3 180 d of pregnancy
N S ARBRBR BRI A 23 (P>0.05) ; iR IR )5 39
FEAR R AR T VIR R e 2.5 RARKEIMERERESEERE RN
MR, B AL 415 2 PRI 4 2 0] 22 7 i 3 (P< H2 6 AT, SR 5 AR 4 B A EVBE L ZERE A
0.05) ; {T U 180 d A Bl 1] M K 7 B9 F B8 1 T v FH G FiE 1) i ] M K P | B AR TT B I, AL éﬂ—'ﬁZ/\
IR60 41 5 & 55 T AL 411 IR0 41 ( P<0.05) ;B FE”?@ZI‘EH%%E%(RO 05) , I HLFf 4T Uik K %%
LI AL 6 25 1 K - 1 A AR T R a3, e FRORRIS S8 4 b Ay R (IR A G 355 PR B B o B0 AR

FF
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32 %

0.30 0.35

fr A NI/[g/(kg W*5-d)]

0.40 045 050 055 0.60.-@®65
=

RE LLBITE 1.46% ~ 5.29% , FL K 1R MK - 1) T+ 2 T 0.2
BEK 5 AL ALEEIR 180 d I A9 R RN 1L AE 1L % o
KEYR 180 d A i) 3 1L fE @ % % T IR60 41 (P< i O
0.05) ; LEHR 180 d B 3 £41FE 2 24 A 4 WL b % A =50
S8 AR B G MK P 19 F W T 85, EL RGO 21 T30z
BEET AL 41(P<0.05) 4k 210 d B 3 412 [ 2 03

SVRERWLTH AL R T S RB AR R 22 R A 3 (P> 4
0.05) ;IR60 ZHEEHR 180 F1 210 d 4 14 AL BEAC 15
LB EE T AL 4 (P<0.05) . 3 HIEF T IRG
WERE R L% R RR AR W fb AR AR R AR
1636 Bl 2 9 R 54.93% ~ 60. 14% , 44. 6% ~
54.09% .81.49% ~91.69%

210 d of pregnancy

x4 ELAEREHEFRSERTEETNGE

Table 4 Predicted equations of net nitrogen requirement for yaks during late pregnancy

2 EAHEIR20dHRARSAREANXR
Fig.2 Relationship between NI and NR of yaks on

IR KA =iy s PA
RMSE R n
Days of pregnancy/d Regression equation P-value
180 NR=1.046 ) 5 NI=0.600 o0, 0.046 3 0.8310 9 <0.000 1
210 NR=1.065,,,5 NI-0.611 ) 0.046 7 0.8750 9 <0.000 1
NR: JTFLA nitrogen retention ; NI £ A Z{ nitrogen intake,,
x5 RARKEI TR SRS
Table 5 Effects of feeding level on carbon metabolism of yaks during late pregnancy
HiH TR KB 2H %] Groups Pt
Items Day of pregnancy/d AL IR80 IR60 SEM P-value
ARk 180 1173.16 901.73° 735.16" 70.11 0.005
C intake/( g/d) 210 1 077.56* 811.36" 638.69" 75.33 0.002
g/ 180 454.45 418.08 386.62 13.44 0.103
Fecal-C/(g/d) 210 438.15 379.51 321.64 25.70 0.187
PRk 180 28.40° 29.87° 35.11° 1.14 0.009
Urinary-C/(g/d) 210 25.84 25.56 29.66 1.58 0.563
H et 180 38.57° 20.28° 13.06" 3.95 0.001
Methane-C/( g/d) 210 30.81° 14.46° 5.75°¢ 3.72 <0.001
A Ak 180 713.44 675.87 640.23 40.91 0.413
Carbon dioxide-C/(g/d) 210 626.23 742.62 620.10 39.31 0.410
DUFR K 180 -66.79° -242.37° -339.86° 42.53 0.001
C retention/( g/d) 210 -43.47* -350.79" -338.46" 56.72 0.010
S S IR ER 180 61.26 53.64 47.41 0.02 0.138
C apparent digestibility/ % 210 59.34 53.23 49.64 0.02 0.138
e AN 180 0.39° 0.46" 0.53" 0.02 0.001
Fecal-C/C intake 210 0.41 0.47 0.50 0.02 0.138
PR/ B Ak 180 0.02° 0.03° 0.05° 0.01 <0.001
Urinary-C/C intake 210 0.02° 0.03° 0.05" 0.01 0.004
e b/ £ AR 180 0.03° 0.02° 0.02° 0.01 <0.001
Methane-C/C intake 210 0.03* 0.02° 0.01° 0.01 <0.001
T AR B A 180 0.61° 0.75° 0.87° 0.04 0.002
Carbon dioxide-C/C intake 210 0.58° 0.92% 0.97% 0.07 0.008
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Table 6 Effects of feeding level on energy metabolism of yaks during late pregnancy
5 H TR REL ZH 51 Groups P
Items Day of SEM P-value
pregnancy/d AL IR80 IR60

BALRGE 180 54.09* 41.57" 33.89" 3.23 0.005
GE intake/ (MJ/d) 210 51.25° 37.41° 29.45° 0.20 0.002
FEhe 180 24.38° 18.20° 14.38° 1.59 0.005
FE/(MI/d) 210 20.43° 15.72° 13.21° 1.16 0.004
PR g 180 2.64" 1.69" 1.82° 0.16 0.003
UE/(MJ/d) 210 1.03* 1.21° 0.92° 0.08 0.031
H Jt g 180 2.86" 1.50" 0.97" 0.32 0.001
ECH,/(MJ/d) 210 2.07° 1.07° 0.43¢ 0.26  <0.001
o B 7 1 A BLRE LU 1] 180 5.29" 3.61° 2.86° 0.42  <0.001
Proportion of ECH, in GE intake/% 210 4.04° 2.86"™ 1.46° 0.01 0.010
THALRE 180 29.71° 23.37® 19.51° 1.65 0.006
DE/(MIJ/d) 210 30.82" 21.69% 16.24° 2.56 0.031
AW 180 24.21° 20.18™ 16.72° 1.24 0.014
ME/(MJ/d) 210 27.72 19.41 14.89 2.34 0.064
PENCiEE S VN SR ez 180 54.93" 56.22" 57.57* 0.43 0.021
GE apparent digestibility/ % 210 60.14 57.98 55.14 0.40 0.467
RBEIRIGR 180 44.76" 48.54° 49.34° 0.78 0.009
GE metabolic rate/ % 210 54.09 51.88 50.56 0.01 0.865
R AR S 180 81.49" 86.35° 85.70° 0.83 0.007
DE metabolic rate/% 210 89.94° 89.49° 91.69° 0.62 0.019
e Ui 180 -3.23° -12.43" -17.30° 2.15 <0.001
ER/(MIJ/d) 210 -2.25° -17.94° -17.23° 2.90 0.011
2.6 #HEREEFTE=S PEATEZ (/)38 22 9 5 LA 2 4 IR 75 22, Bauman

LA RE SR & & [ MELKJ/ (kg W™ + d) ]
S5Re VIR [ ER,kI/ (kg W™ « d) ] £k &

ZHHA e B A ER=aMEI+b, Hiih M fE &
OB =0 B A AR A8 R & & B O 2 1R 1C 1 A
W a3 A 4 435 B T FE A iR 180 A
210 d IR fER A FfE B DU B B &R,
T YR A U UR JE O A R AT AR T L O
sl 4 R 180 1 210 d B 4E 4T
W % & o= 4 %l A 438, 81 M
541.64 kJ/ (kg W*™ « d)

3 i it
3.1 ®mARE

LR AT IR KB — e R 280 d e Ay, B oE %
WITE 4 Wk 185 d W, 2 4R i JL A & & B W
Pt SR A R R Rk 255 4 AR ST E
JRERE I R A IR L AR 09w s, S B R R

U R IR A 1 BE RH ER HLS R
B HR R 75% , 3% AT RE = A 5 B A DT AR
M FZ R Aguiler 251 BB 5E £ W R AL

SR Y AT T HG 0, X 5 AR A R B, A
WEFEH  FELEYR 210 d B, IR0 ZH 4E 4 JR &3 fin #
i, AT AR R PR A AT R S AR A RIS TR
BEE A4 5 IR 2 BHR i A B RIRZ RS
FRAN T R A, 5 e AR LT AL AR A
RAMZ AR B R K S A
PSR, MR G S T A B AT R W
A [e) i W 7K PR A L2 0T Ak 3 8 Ak B
53.30% ~57.00% , fm AR 45 5% . [F] A, 2
SN S LR A RO IR 5T 2R B, A TR A R A A
T FHEA B A AN 21.89~30.93 g/d I, A FEW
AL AL G BN 10.00% ~40.40% , 3% 5 A WF 57
GESRARML, 77 A AN R 25 5 0 i IR P B R R AR AT i
SO0 L DY AR R T AR A A e A A A )
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32 %

UL A S 2 40 AT T 2 0 B B0 e R

32 ESRREHERSEAREESE

G EAS B 58 3 o0 i, dR 2 3 R AR A R LT AL S B ) A AU R 3R IR R A
AR PSR, B 1 55 7 1 A K R AR e
@Eaﬁﬁ%iﬁ3%gugwﬁ2d)$ﬂﬁ
MR MEV Kk W-0)) 1A 00 O U5 0 O 0 R R R
= 0 0 250.0 300.0 350.0 400.0- 450.0 375( ﬁfﬁh—é 180 d) $n 3.82 g/< kg W() 75 d) (ﬁf ﬂh—\é
o « .7 210 d) GG T AR WILE R, B KRR
%i ~150.0 o AR A (0 i 5 2R B e T A KB 4
& 5 o P B A LIS A 28 1 T 9 O 5 T
g5 s * S, T A B T 6 A A A K
~350.0 HUSAR 5 A 28 B 4 LR B A 283 7000 O 5.82
~4000 5.94 g/(kg WO« d), & (954 W 5 bR
B3 e 180 d BB MY A 0 A IR AT IR 0 0 4 1 s T
RABSHENRENLER WAk E A B&HEZE DB 2 20 M
Fig.3 Relationship between MEI and ER of yaks on 2.30 g/ (kg W"” + d) , Paul SRR A v e
180 d of pregnancy AR K AR b LK 48 dE R R AR A i /s 2
910 5.89 F118.23 g/ (kg W™ - d) . #Al- 6
50.0 IEU.JE?JQU %.f-ﬂﬁﬁ Mf::i[(l;ﬂ(l:i(}\: t:})jﬂ 0 ﬂ:ﬁf ﬂh:‘{,ﬂﬁé% 32 E@ iﬁ%\%% i,% EU% ﬁ{ ﬁ}f{,ﬂ;ﬁ g% 5"2 Z& 1:% ??l‘
o - 8 1 O 8 1
W5 1000 o 2 B4k B30, REUR IR e T 4 0 (i L
B2 500 S Fh) MK R R . NRC BT 1
- Sl IR JE RIS PR R AR 1 5 0 B
i AR 0 LR 1R, 9 o B A TR R
-3500(  ® @ fifp 2 1 A N DR B AR, A IS A
1000 (e e RE A S e NI AW i - & i | RE 4 &
Bl 4 ELTHR 210 d BHRIBEE JoT W5 e 3R 7 R [F], (AL & BE A M W] . NRC 4
REBSHENMBNXE e o ST AV 1 I - S IR U 3 )
Fig.4 Relationship between MEI and ER of yaks on 3.80 g/ (kg wos . d) [247 X5 AR A4
210 d of pregnancy SRR S 3 v 2 1 B ﬁﬁ%iﬂ’] HOREEAR—2L,
&7 E4ARIREHERRHEREZEEMNGRE
Table 7 Prediction equations for maintaining metabolic energy requirement for yaks during late pregnancy
B KK 1y s - ) Pt
Days of pregnancy/d Regression equation P-value
180 ER=1.722,_, 5 MEI=755.760 1 1o, 77.791 4 0.583 9 9 0.005 0
210 ER=0.988,,5) MEI=534.870 4 5, 77.787 0 0.8750 9 <0.000 1
ER: AE H UL energy retention ; MEI; fRIf GE K £ it metabolic energy intake,
3.3 ERACHT A AR TR AR LG R R R B R

AR A& W AE S A NI SR BN R E , 3

PrisR AL S PR T A 5 B R 2 2l i

g i A

TR AE 5 B R 58 B, I gl S 2 sl ik AR
IEE S BE R A AN A A 2 4 A5, TR IR FE e

1 BT R FERAAME (b5 A bik) HES
Chandramoni 25" 75 43 2F b (9 BF 9% % B 45 2 28
FUBR R 3 91 o £ ABR Y 38.3% ~41.3% Fl 2.62% ~
3.04% , BEANY AE L IR A LA BRI A RN
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FAE=N

[Fl=p=c8

FIEE o 45 5 2 T 5T 3757

26.16% ~44.25% 1 2.94% ~4.55% , A0 5% 4E 4
FERR AN PR B 53 ) o5 B AR 19 39% ~ 53% 1 2% ~
5% ,5 FiRBFFE 45 KA, AR P4 A
etk o7 5 A Bl 18 LL 81 i T b R B o 4 R W b ik
7 AR 1 B R g 25 R X n] RE O
AR GE BT 4 2F R RORG R G B A L R R
M= b T Z N IR, A BT R Y I 4 sh Yok
1 B4 TR HP AT G i T v S B AT PR OK AL B
TR JEE RS NR I E S BT
FEL TR R BERE T 2 AR Ko i F e, IR ' A
IR & B A5 X F &= A R AL B i A 7= A4
e 20T AR W 5T, 4R AR B R O fb R A
47.33% ~ 61. 26% , 5 B Al 250 1 3 56 45 R
(55.75% ~73.84% ) B30T .
3.4 geERIg

REH 2 Sh W A= TG s (AR K R E B AE A
A A ) LR Sh Y T T e BBk A F
Tk b = KI5 (oK AL & W B SRR 7 ) 1)
Ak, AHESE T dE AR ZE BE R B A R BE R i
HATN 3% 5 Tyrrell 26 4] 19 B B4R A 15 28 g
Heh i R OEA G S R — B, AR RVIRA A
H R EE LT H B RE K 2 A RLRE Y 4% ~
9% , T 2R A5 ) HROAR R EL 23 (X — Y BBl K 3 2% ~
12% "0 ARBF T 45 50 5 Z AR, (AR R I G, B
SV RIF T AR O e 0 7 A e S A R RS R Y 6
AU A RO R EL RN RE H 48 A A 5%, AR 5 R T
AR 2558 v AR e L A9 R 858 41K 1) ] ML ZKOF 1T B 2
FORE A H e BE B A ERE EL D IR Y 32 R
W E A B 5T 45 2Rt R DR A R AKX R
FEFEENY RE i 2 W A | SRR A = AN 1k Re
RUPRIC W E R, AR Lk H e
SRS X AR R AR P IR60 4 4E 4R
TR A R A, BRI R T AR K A e
FOULTH Ak | fi et Q3 2 AT 1 Be AR5 2% 43 0l 7E
64.12% ~ 67.51% . 54.20% ~ 58.05% . 84.53% ~
85.92% ; BX I FAR R &8 Y A i RE K 2k M BE R
WL AL 2 FL S BB 2 4 I FE67.11% ~ 71.37% Fil
55.07% ~59.23% ; AW 57 H 4 2 L e 3 LT 1k &
T Bk diAE, SRe iR 5 Lk RiE R, ik
REACIPR T T LR T |, X FF 0 45 2R ] BE 2 ) Fib
22 5 DL R A B BEAS TR) s Y
3.5 BHEIREHERRBEEES

SR RE R T E R NN R EEA K

AR PR AR R R AR ERAEAE, gk
Wl g # W, BN A R R E R N
668 kI/ (kg W"™ « d) ;X4 P B W, AR K
I b D AR 0 A A A e AR AR A i
506 F1 402 kI/(kg W™ « d); T i 260 5 55 &
M, ARKMHMILHE SRR PETEEN
627 kI/ (kg WO « d) ;5 0B 0 Ry R AR K
WOofE & o4 KMo OB o N
458 kI/ (kg W*™ « d) s AW 5 3 3o e 201 i i 0
IR 180 F1 210 d I 4E 4= 4E FRAC I e 75 &
=R 438.81 A1 541.64 kI/ (kg W™ - d) .

2 i

RIS IHAE A A SR BERHLEL O 101 R
B, e RE B 2 i B A BVBE Y 4.04% ~5.29%
PRI K S BRI S, X — B B 25 Bl 22 B AIG, Ry
1.46% ~3.61% , JEA4-4EUR 180 Fl 210 d B 2 5 1

4

B R OBl R OE & 4ok 3075 M
3.82 g/ (kg W™ « d) , %Ry oY 4k F5 4 ) AE 7 2 &

53591 438.81 Fl 541.64 kI/ (kg W™ - d) .
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A Study on Energy and Protein Maintenance Requirements of
Yaks during Late Pregnancy

PAN Hao' NIE Zhaolong' WANG Tong' LIU Shujie'’ SUN Lu' YANG Qien’

FENG Yuzhe' CUI Zhanhong'®
(1. Key Laboratory of Plateau Grazing Animal Nutrition and Feed Science of Qinghai Province, Yak Engineering Technology
Research Center in Qinghai Province, Qinghai Academy of Animal and Veterinary Sciences in Qinghai
University, Xining 810016, China; 2. China Northwest Plateau Institute of Biology,
Chinese Academy of Sciences, Xining 810008, China)

Abstract; This experiment was conducted to study the energy and protein maintenance requirements of yak
during late pregnancy, and the results were provided to supplement and perfect basic parameters of yak feeding
standard. Fifteen healthy pregnancy yaks treated for estrus synchronization and natural service, and then ran-
domly divided into 3 groups with 5 yaks in each group. The feeding levels of the 3 groups were ad libitum ( AL
group) , 80% ad libitum intake (IR80 group) and 60% ad libitum intake (IR60 group) , respectively. Three
yaks were selected in each group to conduct the digestion and metabolism test and gas exchange test. Two peri-
ods of digestion and metabolism test in yaks were studied on 180 to 185 d and 210 to 215 d of pregnancy and
two periods of gas exchange test in yaks were studied on 186 to 190 d and 216 to 220 d of pregnancy. The car-
bon metabolism indicators ( carbon intake, fecal carbon, urinary carbon, methane carbon and carbon dioxide
carbon) , energy metabolism indicators ( total energy intake, fecal energy, urine energy and methane energy)
and nitrogen metabolism indicators [ nitrogen intake (NI), fecal nitrogen, urine nitrogen ] were measured to
calculate nitrogen retention (NR) , metabolic energy intake ( MEI) and energy retention ( ER). Through re-
gression analysis, the net protein requirement and metabolic energy requirement for maintenance of yaks during
late pregnancy could be calculated. The results showed as follows: the regression equations between
NI [g/(kg W*? -d)] and NR [ g/(kg W"™® - d)] on the 180 and 210 d of pregnancy were NR =
1.046 ;14 NI=0.600 ,,, and NR=1.065 ., ;) NI-0.611 ., , respectively. The ordinate intercept was the
maintenance net nitrogen requirement of yaks, and the maintenance net protein requirement could be calculated
by multiplying the factor 6.25. The regression equations between MEI [ kJ/(kg W®” . d)] and ER
[kJ/(kg W*™ « d) ] on the 180 and 210 d of pregnancy were ER=1.722 ,, . MEI=755.760 ,;, s, and ER =
0.988 5y MEI=534.870 4, 45, , respectively. When ER=0, the value of MEI was the requirement of mainte-
nance metabolic energy for yaks. From the above regression equations, we can conclude that the requirements
of maintenance net protein for yaks on the 180 and 210 d of pregnancy are 3.75 and 3.82 g/ (kg W™ « d),
respectively, and the requirements of maintenance metabolic energy for yaks on the 180 and 210 d of pregnan-
cy are 438.81 and 541.64 kJ/ (kg W*™ - d) , respectively.[ Chinese Journal of Animal Nutrition, 2020, 32
(8) :3750-3759 ]

Key words: yaks; late pregnancy; energy; protein; maintenance requirement
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