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BACIEAR vl RI A0 AT DAL EBES AL h 44, F4E 10 k., SR A
(CON #1) 446 F R 30 8orm U, B R B X e 0846 4 & 10 B #3549, 3 A4 I8 B K -F &
B A 22% (f& RS W40 LF 20) 25% ( P RS W41, MF #8) % 28% ( & J§ Wy 48, HF 40) 9 5 & & K
T (24%) #F K30, 200 B, 4R %% .1)5 CON 448k MF 5 HF 28 4:4£2F 60.90 H
kT 1~90 BE-FH B F(ADG) ¥ 2 %713 (P<0.05) , & 404544 90 H #1Rk £ A MF
L3R 5., 2) MF 204546 4 o % 4F BS AL AS By B2 (NEFA ) 4% % %1% T CON 28 ( P<0.05) . 3) %%
53R AAIE AR @, 5 CON 448k MF 5 HF 8464 ik B3k &% 8 A(IgA) 4 2R E 71 5
(P<0.05) , it 8 3R B F —a( TNF-a) 42 2 F %1 (P<0.05) ,MF 44548 o i 2.5 3K &E 8 G
(IgG) 4 & 2 %% F CON 28( P<0.05) , MF X5 HF 41 f i% it B4 S8 (CAT) 772 5 CON 2148
W23 (P<0.05) , MF 4845 48 4 o 75 A2 A AL 4 B L B (SOD) F M 2 % 7F 3 B & — B
(MDA) 4% 2 % 4% (P<0.05), 4)MF 5 HF At F e s A A KB F-1 (IGF-1 )4 & 2
% T CON £8(P<0.05) ,MF 406 7F A K% (GH) 4 ¥4 CON AR %7 % (P<0.05), %L
B ik | 5 4 3 o SLAE R AR bL , - 20 87 3 ST AR AR U AT AR 48 4 A KM Rk A AR AR R ;3 B 42
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FEAR L & R EE R A, < R A O e A
e [a] M B AR BILAR K 5% 43 9 R F DL 43 W 5L
i, W R BOL B R GG, 2R =
PLRAE , SRR RE 2 Bl K R, B A
FUAWT R ER A R TR B AR S % B R R
B OEEAE SRR, P2 5 4R A A 7 OB 4 TR AL
i, A L R R,

BeE RIS R E A RE e —
FEFLAE, DA Y Blanco 45 4 E R W Xt
WA AR R B AR B S 2 B TS e T () B A
AAMEAMRFLR T B E R AR T R
EREDI A R T TR, R K
W5 S W 5 1% G bl B R A A B B A AR
KEBLBEZER, AR —F K" Rk F
68.6% , [l AR LAt BE A% 1 /= R T T 0 B e A 1)
R E " IR RIE S A K R B T E
AT, BRI MU 265 5 25 B B fig = =2 40, IR R Kk
PRI AT R 2 A K BRAR S SR 41
PR b R0, Bt R R AR E IV A 1
(73 5y e o S £ B AT NN AvE I e e
BRGNS IR 17 B LS I K S 5 0 5% X6 L A
oA B 8 X, Ballou ™ #F5¢ &K ¥, 25.8%
RRELAE T K5 20.6% HH 1, BE 5 1 25 45 w5 bt

VIR I A B e R A BE RL Y . FEW SR b, &
SCUR R AREL R R D KP4 5 27% , AR TR
PR AERPERE IR 0 IR . HH AT AE S R
ST S AR T LR B W 71 B8 AR S AF 52473 6 A 41
8 P A A RIS 7 K P Q7L e R
ST A, R 5T B0 A B0 I 8 5 R AR EL
Hor B 7K P ot G A A RE S il i AR Al SR e PR
PEARBR I 52 0, LS Sh 452 4 A L 300 07 403 42 (1 )=
WAL= 18

1 #MRlER=*E
1.1 RIGEt

JE N R VA e S 9 N B o W B R A
MR 4 200 m, RIGVER 6 A P AIBCRAS T
IR0 B8 (R 07 A A 2E 40 Sk FRAR TR RN A= I )
AR BRI 43 1 4 4, 40 10 Sk, X B4 (CON
2H) 450 AR B REHE A TRCHORT FL , B AR TG 5 X 0 4
BAEA B 10 H TR e s 4 & AR EL (%
FIF= i, LR 95 ZL 02128844.5) He Al b B il (0
G K (24% ) HRG Wi K53 510 22% (%
NEidH , LF 41) .25% (" B5 i 41, MF 41) & 28%
(WNG W4, HE #41) 19 3 Fde 4R ELk, £ 90 H
1%, ARFLE SRR 1,

F1 RIAMEFRKE(FURERM)

Table 1 Nutrient levels

of milk replacer (DM basis) %

s 2H 5 Groups

Items LF MF HF
F¥ % DM 96.35 96.26 96.12
HIg i EE 21.93 25.15 28.07
HLEE BT CP 24.21 24.10 23.95
FAE GE/(MJ/kg) 18.42 19.58 20.76
HK S Ash 7.47 7.45 7.35
5 Ca 1.24 1.22 1.19
R TP 0.65 0.64 0.67

1.2 AFER

H IR B 10 H 1% J5 5 K a2 1 (07 00—
20:00) 5 BE 4= 4B, B0 4 P A A R 2 4R FL
oy, e W 2 T S, L U & 30 O AN F R
Bl R ELA, RELH R AR 40~50 THY
TR I8 17 e o i A L i e 4=, A H
M 2 YR (08:00,20:00) , f M2 #b FE 1k K AR HL
3 G W AR 1Y 3%, I Bt R 2 A R G K R it

PR BRSNS A AT 1 IR, BRI E SR R 1
U AR 2R 00 H %5 A TE] [ H R B RARHCH
1.3 MEEIR
1.3.1 KRR IR

W5 25 24 HE 4 90 A2 5 K 30,60 .90 H #% =
Tl i 2SR AR
1.3.2 Mg fbFstn

4390 F 30.,60,90 H i =1 Al R 5 45 41 B4
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AFFK MK 10 mL,3 000 r/min B5.0> 20 min, 7>  fHAAF .

BMTE T 1.5 mL B0, -20 CHRAARH,

DU i 3w AQ 4 < AR 8 £k s 7 2 (NEFA) |
JRZ A (UN) i (GLU) & &5 035 S Al ¢
fEbs BEERE 1 A(TgA) RPERREH G(1gG) |
HIEERE H M(IgM) MRS F —a ( TNF-a) |
T A KT (EGF) & & ; M5 H &8 kT8 b . H 4R
1L AL (SOD) | 4% bk H Ik ik %04k ¥ il ( GSH-
Px) (i %A b & B (CAT) i P SN % (MDA) &
Iy I VE R R AR B2 BTEE (Cort) A KR
(GH) B EFAKHEF-1 (IGF-1) & &, I
BRI T R s B A R A A4 A
MR AE AR ASGEEAT I AE o I3 I 3R 48 A T A g 4
T 459 2R Y T EEK 98 W o 0 5 ( ELISA) 50 5 | ¥t
AALAE AR R R &k I 5, 50 &0 A R T
AR TR,

1.4 SitFHE

FIFH Excel 2013 X Ji 4 %540 i 479 20 B B,
% SAS 9.4 PROC MIXED #5 %I ik 47 %5 45 43 #r
X 38 A AL TS b, ASTR] H #8005 245 R A,

®2 FEBEHAERIMIEESF LK MR

Y, =u+T,+D+T XD +¢;,

ol 9 B T D935 AL A i 15 7K F
AEFRN (i=1.2.3) 5D, R H RO (j=30.60,
90) ; T,xD; X5 A FL A i 105 7K F x H #8500 5 &,
AR i Y RERLR 22 | OF EAT 2% 2 A] d /N 3Ty
KMEM L E L, P<0.05 NZF B E,0.05<P<
0.10 BNAFATE 3% 22 5 ka ¥,

2 #ER595W
2.1 FAEREMHAFERI SIS £ KA
=AU

HI 2 2 W], 4% 41 i) 42 46 2F ) A o G b 3 22
5 (P>0.05), 60 Hi&M, MF 5 HF 21 £ 48 24k 14
I T A R4 (P<0.05) ,MF 5 HF 48] J¢ i
25 (P>0.05) . 90 H A, 1 AT PR 4% 20 4
MR R EY &R T X B4 (P<0.05), HF 5
MF e 4 Y H 3G 0 2% = T XA (P<
0.05) , Hh L MF 21 (38 o 350 R e b

IR

Table 2 Effects of milk replacer with different fat levels on growth performance of yak calves

HiH 415 Groups BifEbRER P
Items CON LF MF HF SEM P-value
WL E Birth weight/kg 9.79 9.85 9.70 9.61 0.35 0.96
30 H¥Z{AE BW on 30 days of age/kg 19.36 18.70 18.70 18.26 0.54 0.62
60 H#A{AE BW on 60 days of age/kg 26.07" 27.50" 28.90° 28.50° 0.68 0.03
90 H#41AE BW on 90 days of age/kg 34.43° 36.75 38.20° 37.33° 0.70 <0.01
1~90 HIAEH) Hi#E ADG on 1 to 90 days of age/(g/d) 273.78°  298.89  316.67°  308.00" 9.54 0.02

)7 B5cHhe JE A 0 - B SO ) 7 B 3ROR 28 5 R 35 (P>0.05) R IRIFRER /R 22 5 L # (P<0.05) . T2,

Values in the same row with no letter or the same letter superscripts mean no significant difference ( P>0.05), while with

different letter superscripts mean significant difference ( P<0.05). The same as below.

2.2 AEBHKERILMEESF MFR Y
2=

H 3 3 AT 0,90 H % N A B i K- AL By
YRR I3 NEFA 2 i 5% B AH L, MF 4 2 2%
RTRR4L (P =0.04) , HF 414 i T %5 B 4H 1) #
#(P=0.06), K4LHEIME UN 5 GLU & & &M
#2255 (P>0.05) ,
23 AEEMAKERIABETEESF NFRE
EiL oA

HH 3% 4 AT R0, X RE A R HE A I T TgA &% it i

ZET MF 5 HF 4 ( P<0.05) ; IfiL.74 1gG 7 & L)
MF 2l fie 5, i 3 s T X B4 ( P<0.05) 5 1L 7 IgM
TR A UL B AN 2] 2 22 5 (P>0.05) . 1
LF MF HF ZH 54 7% TNF-o & & 5 35K TX 1R
#41(P<0.05),LF MF HF 416 L& # 2% % (P>
0.05) ; MF 204548 2F 1L % EGF & i fie i, {H 41 1]
ERARE(P>0.05),
24 AEEWHAKERIAMMEESF DFREN
EHRH R

% 5 Al 1% MDA & & MF 40 % &K T
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XF BB (P<0.05) ,HF 44K T X4 IR iy e $i(p=
0.07) ; IML%% SOD 1% PELL MF 4 % &, o3& & TXF
WE2H ( P<0.05) ; BEIM I GSH-Px 1% 14 1 5 , 4% 2 [

KRR (P>0.05) ;HF 5 MF 444 13
CAT {EME R 2w T X 4 (P<0.05), H LE A
BT R (P=0.09)

®3 FREBEHKERIMIEES MFER Y S BN

Table 3 Effects of milk replacer with different fat levels on serum metabolite contents of yak calves

ilE| #1 5 Groups PR R P {H P-value
Items CON LF MF HF SEM Trt  Day  TrtxDay
AL B R NEFA/ ( wmol/L) 380.39°  362.72"  353.76"  355.98" 8.42 0.17  0.08 0.71
JRZ A UN/(mmol/L) 2.98 2.95 2.91 3.05 0.08 0.52  0.02 0.82
4% GLU/ (mmol/L) 4.28 4.38 4.48 4.43 0.11 0.69  0.03 0.90

Trt AL RE Wi AP 5800 ; Day Ay H #8500 ; TrexDay S ARFLIIE G AKCF-F H 828 A8 . T 3R [

Trt was the effect of milk replacer fat levels; Day was the effect of days of age; TrtxDay was the interaction effect between

milk replacer fat levels and days of age. The same as below.

x4 AEBIHKERIHERES IF REIERZME
Table 4 Effects of milk replacer with different fat levels on serum immunity indices of yak calves
lE| 215 Groups PR R P {H P-value
Items CON LF MF HF SEM Trt  Day  TrtxDay
HRERREH A IgA/(mg/mL) 1.11° 1.15" 1.23° 1.22° 0.03 0.04 0.71 0.79
R E M G 1gG/(mg/mL) 9.25" 9.52% 10.18° 9.89% 0.31 0.19 <0.01 0.28
SEBRE 1 M IgM/ (mg/mL) 1.06 1.04 1.07 1.07 0.03 0.89 0.18 0.87
M IRSEN F—a TNF-o/(pg/mL)  118.06°  109.25°  108.07°  108.78" 2.62 0.05  0.03 0.27
F A KN T EGF/(mg/mL) 509.67  513.72 522.05 507.14 5.68 0.23  <0.01 0.45
x5 AEBHKERIHTEESDFIRENIERNZMN
Table 5 Effects of milk replacer with different fat levels on serum antioxidant indices of yak calves

i [ 2H 3] Groups (b R P {H P-value
Items CON LF MF HF SEM Trt  Day TrtxDay
M % MDA/ (nmol/mL) 5.30* 5.01° 4.63° 4.82% 0.17 0.05  0.09 0.26
ALY L SOD/(U/mL) 86.99" 87.85% 95.77* 94.53% 2.54 0.03 <0.01 0.30
2 e I AL T

416.46  409.98 414.71 421.37 12.26 0.92  0.58 0.99
GSH-Px/(U/mL)
i A L &l CAT/(U/mL) 8.25" 8.85" 9.34° 9.20° 0.23 0.01  0.60 0.27
25 AREMAFEFRIABTEEFMFTHRS
FEHR A 22 i RIS i S

6 ] i, ] MR AR L A A 2H 482 2R IS B Cort
ST RA HEFARE(P>0.05) ,HF
AT RARBEHE(P=0.07); 75 GH & &
LI MF 20 8%, 5 35 0 T B 2H ( P<0.05) |, Hifl 4%
HlE LR EZ R (P>0.05); MF 5 HF 41 [6] i 74
IGF- | 5 HZRAEE(P>0.05) ,HY B EEHT
Xf B4 ( P<0.05) .

3 AEEHKERIBIEEFERERRK
MRS RN

RFUEE th TR R SR B MR K H
JRCEA T g A A A it —Fh 5 A= L #R 0 HL 5 T
PO i PR ARDRE . ASHIESE R I, 5ok B REFL A XS
AL A L, 0405 B A TR AR LRy, R A
BER R AE AR 0, X 5 Blanco 4517 B 5T 45 5 —
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S, JFFLHGZE I B39 K Bepe A I 7 09 25
Fe AN, BEAE A TR T RS A2 LA R O
SRS B K P 0 1R LB 4 JEAR % T S
T AR RERLIRA R 5 73 FOA T4 9 4R
Ballou'* 15 % B0, #5 I i /K - (R L) e 5 . %
S BT (AT S 28 R % , 2R 2L

¥ Wi 17 7K - 2 — 25 i e B B A A 1 R R
KIFRBU TR S R I e i i 17 K7 vl
HOR & AR R, R A T Nk
Bl TR LA R A N R 3
7K AL By S A AT S A A i AR K
KA

x6 ARBEMHAFRIMITEES IFEHEREIRAZIT

Table 6 Effects of milk replacer with different fat levels on serum hormone indices of yak calves

i g 2H %] Groups bR R P {H P-value

ltems CON LF MF HF SEM Trt  Day TrtxDay

A il Cort/ ( nmol/L) 23.58 24.73 24.80 25.06 0.52 0.28 <0.01  0.13

R E GH/(ng/mL) 2.84° 2.94 3.05° 2.96" 0.04 0.01 0.72  <0.01
BENEK -1 , . .

BREGRAERKN T 39.21° 41.22"  42.95° 42.92° 0.89 0.02 003  0.07

IGF- I /(ng/mL)

Cort H1 B 1 Bz B4y 6 , 2 28 e g ik, Gl A 5
IRBE AR i B IO S RS T e o — T R — B i B
Pz A, il Cort 43, 5% W AL G 5 L & 1 5
R e hRE !, KT il it Meta 0T &
L, W N AT S S A AW S 1~3 d ATLL~
14 dIfiy T Cort & it W2 5 . AWFGE T, BL4E
A BRI JE  Cort S T ETHEaHE (HAK
2 1 K O H H S8R0 B 3%, REE A 7RI
6 rpom ALK S RSB W 0 A O SRR A T
WHN Uk, B A B 3 4 N BBE 2 98 55, Brown
SIS KRB, 5 K IR I R R IGF- 1
(4300, Sk DR TR 0 SE kb 1 H W R R
bRl IE9 R 1 N T B - AN L = =
¥ GH 5 IGF- | & &t 1 3 PR AL, X 5 A 0 58 0
N RAFLRY B T K7 T8 3 {23 GH 5 IGF- 1
SR EE A —B, TS R LR
BRI I0A  A9 T 5L R BE 2 /K, 1L IGF- 1
TR ER T, AR A R S W Y
GH 5 IGF- | , 2R s 4RI A K 5 AT 1A 80 1) O g
e N E W R 4 82 RN 45 40 Th R i 351
¥ GH 5 IGF- T & = A48 7, 5 i 300 00 ) 21 1)
A 0 2 R A — B, T A Y AR LR A
(R 7 K FAE GH 43 WA TR A, BE 24 B 58 R
NR WA 5 & B AR /NS GH 43 i 7K P BE AR
WA LU 25 SR 38 B A A LA A W
KPR S g 1 SR AR AR A 56 R W DA A
FEAERER,

3.2 AEBERKFERI S EE S MF K9
BENRI

NEFA J& [ WAL 17 A1 7 ) o 2484,
ABIFFE 45 3 s 300 Wy % ) IR AT B 7 7K P AR L
by, SR A REFUM L, B A LY NEFA 5 &0
RN, 4 7 YT B 47 ) AL R BE 68 B 11
YEA- SR B BEFL AT BB I 7 5% 4. A I GLU
5 UN S5, A0 A 7 ) e [ R AR =25
SRR A AR S ORI T3, VR 265 1
WFFE R B, ) RAER I 5 A0 2 1 K - AR FL B S B
FURSRAM L IO 22 57, SA B SR — 2, b
A ACELB I 05 AP B9 T, B4R AR LT NEFA %
2 B, R AE MF 41385 8 20K TFoedi
1B, W B B 2wy T U 0 I 307 = AR i Bl D1 T
{1 NEFA 75 5 b 55127 MBT 405 5 A o) 3 o
& B R WK R ACEUR IR R T A A e By BEAY
AR A5 7 41 203 51 98 /D, Kmicikewycz
A5 1200 38 2o B R AR L B I K ST T o ] MR v A
BEhnE IR AR gy B R K NEFA 5 5 1 5 3 I
33 AEEMAKERIABEEESF LB RRE.
MEALERIm

RIEFRE e — T2 S GHUA N IR IR %%
B ERE H L B E R R M R K T2
i, FEARFE R FLAR A e BREE 1, DUAIR A 25
MR =28, 76 30 H 4 )5 8 dt vr 3 5 19 S 22 AL
i@ A BRI A R e B T
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SR , 30 T 4% A A A R R AL 1 O B SR B
R, 54T IEA L, N 1eG & B 0B %%
S0 ARBIF ST TR RE LI ) A A4 A T R ) e
AWK R A SRR 2R A &
B AR LR 1 T R 405 6 FE 452 24 DRI 0 I i 8 ML A ST
(75 7R 75 R, IF ELAR LR i 17 7K SF i a0k — 25 7
=, MV IgA | 1gG &% = B & T X B4, Abu
El-Hamd %™ BF 55 & 3R, 452 4 %0 ) S JFR KT Il 48 55
REMG K, 1 ~15 B I W 1gG & w8 T
10.22% ~18.30%, HZ=CHE™ i T 15% 5
27% g W K AR FLRY G W 7 I8 DT 40 26 2 AR
SR MR M E H 1gG f R JC R 22 5, AT RE S K
WHE ARFME T S ERAE X, IgM 2L
R YR B2 ol B D e 20 R B S BR AR 1, R
PEART AR s TgA 25 5 F 0 5 i A ) By 1
1gG i FEM R ERE [, B A IYUR R R
TR PR B VE Y A BRI, R e 3
HmRe 4R & K U b 1gG 5 1gM & & Jf
H. Tanghe 45" I\ Ry D i sl ) 2L T 48 A B9 B
U R ZE AR 2 FN 42 3 e e T e vh R B EAE ], X
A BB = N8 W K AR FL i i B e 2R fa 2 3R B
HE R JRHA, TNF-o & TIRRMMEHE 7, ZHL
TRAE RAE IV I 2635 10 2 5 509 W 1 4 1, 1
WAV 22 B 0 SR A AR 9 0E 2 L 055, 6 A IR
P8P T O G 2 3R AR 1R, /0 BRURE 48 00 R E
TNF-a F3k 5 8RR 378 TNF-a 43I 541
TR G ZE DI RE 2 DA G, B AR FLRY NG 7 K73 m
AR FEAT B TGS FE, Tl 5 0 2 o v )
B, DA < e AR LR A R S BOR S
B D B 2 i B A S

Soberon %A S ACFLH I G IR R | 4k
A RN TG 2R 55 57 43 5 W) FL B AL 1 e 19
BRER, A5 ACEUR R D K B 3 0 2 2
THE 7B HE 4 LT SOD 5 CAT i ¥, SOD 5
CAT ZFHEHT A LB IR R h iy 2 Fh 32 B b Sk
g 200 ZE AL AL A5 B A T Al b P A
T B A R T T K OF AR R LA B A Ak e
J1 L TS o AR LA R W S B AR
BHRKF A5 H IS 53 T r 1 0
BT EALRE 7, Ed o 9 AR 7 B At & %o B S Ak
IHAE = A G T 52 W, 055 ALK T BR @ R A R
J10 AR AT UL 2 25 L4 . MDA J2 i R
AL B 5, R 2 2R e AR Al AR T

S5 R 2T AQL A ARG T 7 S0 W % 2 A .
MDA & i, 3 5 Hif SCHT i 8 i HLIA BT S AL fE g %
SiR R 2 AR — B, gl DL 3l 4 5 AL B A

K-l 5 38 o 82 85 47 SR Al O A4 040 6 L o
AL .
4 & i

@ HEATHEHE A R W7 03 - R AR FL RS, S5 1%
GURCH 7L R BG4 A 1 A A R R A 0t
TEH,

@ &AW K AL A Tk — e
PR LR ISR LR S T S TR AL T RE

@ ZEA B R RS Mg E s bR, 25% I Ui
KA Xt B4 A B 4 IR BSR4

S E 3k
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Effects of Milk Replacer with Different Fat Levels on Growth Performance,
Serum Immunity and Antioxidant Indexes of Yak Calves

BAO Yuhong'? FENG Ke® LIAO Yangci'? Pubuzhuoma'® Pubuciren'” Canmuyou'?*"
(1. State Key Laboratory of Highland Barley and Yak Germplasm Resources and Genetic Improvement, Lhasa 850000,
China; 2. Institute of Pratacultural, Tibet Academy of Agricultural and Animal Husbandry Sciences,
Lhasa 850000, China; 3. Animal Disease Prevention and Control Center of
Lhasa, Lhasa 850000, China)

Abstract; With the purpose of exploring the scientific early-weaning pattern of yak calves in Qinghai-Tibet
plateau, and appropriate fat level in their milk replacer, Tibetan mountain yaks were chosen for this research to
evaluate the effects of milk replacer with different fat levels on growth performance, serum immunity and an-
tioxidant indexes of yak calves. A total of 40 newborn yak calves with similar age and body weight were divid-
ed into 4 groups randomly (n=10). Calves in control group ( CON group) were breastfed by dam and weaned
naturally. Experimental calves in the other 3 groups were fed milk replacers containing different levels of fat.
22% (low fat, LF group), 25% (middle fat, MF group) , 28% (high fat, HF group) and equal protein level
(24% ) from 10 to 90 days after birth, respectively. The results showed as follows: 1) in comparison with
CON group, calves in MF and HF groups had significantly higher body weight on 60 and 90 day of age, and
average daily gain ( ADG) during 1 to 90 days of age ( P<0.05). The highest body weight of calves appeared
in MF group. 2) Serum non-esterified fatty acids ( NEFA) content in MF group was significantly lower than
that in CON group (P<0.05). 3) As for immunity and antioxidant indexes, calves fed MF and HF milk re-
placers had significantly increased serum immunoglobulin A ( IgA ) content and reduced tumor necrosis
factor-a. (TNF-a) content ( P<0.05). Serum immunoglobulin G (IgG) content in MF group was also signifi-
cantly greater than that in CON group ( P<0.05). Enzyme activity of catalase (CAT) in serum was signifi-
cantly increased by MF and HF milk replacers ( P<0.05). Calves in MF group had significantly higher serum
super oxide dismutase ( SOD) activity and lower serum content of malondialdehyde ( MDA ) than those in
CON group (P<0.05).4) Serum insulin growth factor- I (IGF-1 ) content in MF and HF groups was signif-
icantly increased and growth hormone ( GH) content was significantly higher in MF group when compared with
CON group (P<0.05). In summary, there is a positive impact of early-weaning and milk replacer feeding on
growth performance of yak calves in comparison with breastfeeding of dam. Growth, immunity and antioxidant
functions of yak calves can be improved by increasing fat level in milk replacer properly. Taken together, milk
replacer with 25% fat level is more applicable to yak calves.[ Chinese Journal of Animal Nutrition, 2020, 32
(12) :5704-5711 ]
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