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Table 1 Effects of different feeding modes on growth performance and survival rate of yak calves

, 215! Groups 5 Sex ¥ P {H P-value

E;ES o B 2] o] N B PR gy e g
Control group Test group Male Female SEM Group Sex  GroupXsex

I FF 4R At the beginning of the trial

A n 30 30 20 40

KT BW/kg 22.7 22.3 23.9 21.8 0.89 0.819 0.266  0.665

A% Withers height/cm 65.5 65.4 67.3 64.5 0.73  0.982 0.075  0.238

41K Body oblique length/cm 55.4 54.5 56.6 54.1 0.77 0.545 0.137  0.427

6 FFl Chest width/cm 77.6 75.8 78.4 75.8 1.19 0.456 0.320  0.681

IRIRZ5 TR At the end of the trial

FEAK n 14 22 13 23

AT BW/kg 43.7 43.8 41.8 44.8 1.21  0.924 0.232  0.257

1% Withers height/cm 76.6 75.3 76.3 75.5 0.87 0.513 0.659  0.497

A%} Body oblique length/cm 69.9 71.8 70.3 71.5 1.02  0.418 0.582 0.920

J Bl Chest width/cm 95.3 98.5 96.0 98.0 1.45 0.335 0.513  0.676

- HE ADG/(g/d) 165.2 159.9 143.0 172.7 6.77 0.529 0.038  0.915

TG 2R Survival rate/% 46.7 73.3 65.0 57.5 — 0.029 0.305  0.364

22 EBEAXESH

AN [ 35 B B0 A A B AR R S R 5T
e UL 2, a0 4 82 AR 9 B R kR TR T TR Tk
JE TR EE IR Lo 2 5 % B4 (P<0.05) , i 5%
TR BE R HE ) i 25 A T X IR 4H (P<0.05) , 2 414
I H W TR R 5 TR NG R JEE UK L1 35 T
BEEF(P>0.05) , A4 H AR
JEA = X BRI #9454 (0.05< P<0.10) ,

2.3 MmMiF£EHIER

AN TR 5 B AR OO 2 e A LV A R 48 B 1Y 5
M UL 2% 3, k5 41 B 4R I 7 TP, GLB , IgG | INS |
BHBA \GH % ¥ i 3 5 T X 40 (P<0.05) , Ifl
5 IL-2 Al TNF-o & & A7 = T X 41 09 #
(0.05<P<0.10), 2 ZHE:4 M7 ALB,UN IgA
IgM IGF- I MDA % & 5 SOD,GSH-Px fil GST
TR I3 22 5% (P>0.05)
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Table 2 Effects of different feeding modes on rumen fermentation parameters of yak calves
WiH popiiEa| e BfERRER P1ia
Items Control group Test group SEM P-value
FEAZ n 8 8
B R YENG T B2 FE Total VFA concentration/ ( mmol/L) 50.2 76.2 6.03 0.014
JBE /K ) Molar proportion/ %
LR Acetate 65.9 63.2 1.15 0.284
AR Propionate 20.3 21.9 1.21 0.538
T A Butyrate 8.5 10.9 0.50 0.010
5T FR Iso-butyrate 1.95 1.30 0.19 0.189
J W2 Valerate 1.04 1.28 0.13 0.336
SR 1so-valerate 2.32 1.32 0.20 0.009
AR NH,-N concentration/ ( mg/dL) 10.1 18.1 2.61 0.054
*3 AEFEEFEANES S LFEELIERAZME
Table 3 Effects of different feeding modes on serum biochemical indices of yak calves
WiH papiiHa:) R I bR HE TR P{H
Items Control group Test group SEM P-value
FEARKL n 8 8
HEEH TP/ (g/L) 69.3 71.2 0.37 0.006
F&EMH ALB/(g/L) 34.0 33.7 0.46 0.782
FREH GLB/(g/L) 35.3 37.5 0.46 0.013
JRZE A UN/(mmol/L) 4.84 5.41 0.28 0.320
REEREH G 1gG/(g/L) 7.66 8.19 0.12 0.018
ERRE T A IgA/(g/L) 1.76 1.69 0.03 0.288
RIERRE I M IgM/(g/L) 2.28 2.37 0.05 0.382
Jif % 2 INS/(mIU/L) 10.4 15.0 1.77 0.038
B-¥ T BHBA/(mmol/L) 1.39 1.61 0.07 0.038
i EREAE KN T— 1 IGF-1/(ng/mL) 57.7 60.7 1.32 0.188
R E GH/(ng/mL) 5.08 5.63 0.18 0.050
B L SOD/(U/mL) 89.5 88.5 0.84 0.572
N & MDA/ (nmol/mL) 5.17 5.29 0.05 0.266
AW H Rt /AL GSH-Px/(U/mL) 1026.1 1031.3 1.85 0.178
A e H IR A A B GST/(U/mL) 33.8 35.0 0.63 0.350
H 40/ Z& -2 IL-2/ (pg/mL) 166.2 171.3 1.49 0.087
JibsRE R F—a TNF-o/ ( pg/mL) 49.5 53.2 1.57 0.083
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Effects of Different Feeding Modes on Growth Performance, Rumen
Fermentation Parameters and Serum Biochemical Indices of Yak Calves

MA Tao' CUI Kai' ZHANG Chengfu®* CAO Hanwen® BI Yanliang'
TU Yan' ZHANG Weibing® DIAO Qiyu'"

(1. Feed Research Institute of Chinese Academy of Agricultural Sciences, Key Laboratory of Feed Biotechnology of the
Ministry of Agriculture and Rural Affairs of PRC, Beijing 100081, China; 2. Institute of Animal Science and
Veterinary, Tibet Academy of Agricultural and Animal Husbandry Sciences, Lhasa 850009, China;

3. Beijing Precision Animal Nutrition Research Center, Beijing 100081, China)

Abstract: This experiment aims to investigate the effects of different feeding modes ( fed with dam’ s milk and
fed with milk replacer) on growth performance, rumen fermentation parameters and serum biochemical indices
of yak calves. A total of 60 yak calves with similar age [ (30+1) days of age] and body weight [ (22.5%
0.9) kg] including 40 females and 20 males were used in this experiment. The yak calves were divided into
two groups according to similar body weight. Each group contained 20 female and 10 male calves. Calves in
control group were fed dam’ s milk, while calves in test group were separated from calves and fed milk repla-
cer. The experiment lasted for 120 days. The results showed that calves in the test group had similar growth
performance at 30 to 150 days of age compared with those in the control group, the difference were not signifi-
cant (P>0.05). Compared with the control group, feeding milk replacer significantly improved the survival
rate of yak calves (73.3% vs. 46.7% , P<0.05). The total volatile fatty acid concentration and butyrate molar
proportion in rumen fluid, as well as serum contents of total protein, globulin, immunoglobulin G, insulin,
beta-hydroxybutyric acid and growth hormone of yak calves in test group were significantly higher than those in
control group ( P<0.05). In conclusion, under the condition of this experiment, when yak calves are stopped
breastfeeding and fed milk replacer since the 30 days of age,the growth performance in the following 4 months
of them has no significant difference compared with yak calves fed dam’ s milk, but the survival rate is signifi-
cantly increased. Based on the results of rumen fermentation parameters and serum biochemical indices, it is
possible that feeding milk replacer can provide stable nutrients, which is essential to maintain the normal meta-
bolic and physiological functions of yak calves, and in turn improve their survival rate. [ Chinese Journal of
Animal Nutrition, 2021, 33(4) :2055-2062 ]

Key words: yaks; calves; milk replacer; growth performance; survival rate; rumen fermentation parameters ;

serum biochemical indices
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