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WFL3 A, BEATE T H RS T 0 S o AL R FLE
PO 0 1 I 8 S o I P e ok A
B HIEREA LK EEETE L i AFLUB I R
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7oA IR R A e A B HARIR 3 0, 0 i T 08200,
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Table 1 Nutrient levels of milk replacer, starter concentrate and Chinese wildrye ( DM basis) %
i H Items FL# Milk replacer JF &8l Starter concentrate B Chinese wildrye
T4 DM 95.89 87.64 92.56
MEH R CP 21.03 20. 34 3.49
HLIE W5 EE 14. 90 3.23 2.38
K 4> Ash 6.85 7.46 4.35
45 Ca 1.08 1.17 0.29
B TP 0.53 0.75 0.07
BBE GE/(MI/kg) 20. 34 18.01 18.91

B IR K 52 . Nutrient levels are determined values.

1.2 Xt

R B IR T BT, e A A R IR K AR B
ARFUB B 5 RS2 B A 7 v i ROR 8 2, AUFL B (KL
W) 14 G R K- 23 ) D A AR AR EE Y 1. 188% (L
1)\ 1.375% (M 41) f11.563% (H 41) . 73 B 7E
B 0.2.4.6.8 Ji % 24 K R A BT PR i 2 iR
ORI USRS 2 WA, 20 I AE 3 ~ 4 A i
L5 ~6 Ja i AL A8 #E 47 180, H b 1 )
K4 d IR 3 d.
1.3 HEmRXERSH
1.3.1 HEMRE

Tl HRE df o AR SR o P P, B R 4R 1 R
(SO S| e < R IS R I R L SR e
Bk

AR B0 B < R T W SR Wk o TR AR IC %
AR 6 9 18] 4 Sk e A 4 H Ry HE 26 i SRR
RAETERE B 10% 1551 & R &b, SR 5 55 100 g

i A 10 mL 10% (1 7 45 B2 [ %, — 20 C¥%
PRAE e o kB4 HHE IR 2T IR A )G,
et HOSEE R 1% WO, AR FER P, T 10% 1Y
s b R & PR AE pH <3, 57 BN B ARAE L 551 o

MLV FE 2 B2 4R TR ) T Hy BER K b i 29
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10 min, g 5 i W5 F /NE B, - 20 T8 KR A
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% BE (GLU) | H i = B (TG) R JH M 1% 45 %
(GOD-PAP ) il 7 , & 25 11 (TP) R F BU45 IR 75
W2, (& (ALB) SR FH TR B 2 2 00, 3R B 11
(GLOB) 3R F f 2 [ R A 25 19 22 D6 I 52 o
1.4 HE\EHW

M H SAS 8.0 Fit L ) ANOVA ¥ it 17
HUR R 2570, 22 5% 8 35 % 1 Duncan [k 9E 17
ZEE, L P <0.05 EHh 25 5 8 3% M1 W bs of
KOs LS (E = bRl 227 Sk ROR o

2 & B
2.1 RIAMMBERAKENEFFEENZN
I 52 2 0 L R DL 2, fE B ~ 4 SRS B B,
MAF HALFRHEEREH T LACP<
0.05) , HAxHF R B, 3 4B 4 i A B I 3 8 3
PEZF(P>0.05), FEBANKXE T E S, M 4 M
H 2 (1) 4 24 J8) 36 T Al 5 AT, T LA AR i K
RN, /3 HIEF M 4L H 4 480 #1500 g/ .

£2 KA RA TR AT

Table 2 Effects of feeding levels of milk replacer on weekly weight gain in calves kg

Kb FH Treatments

JE iy Weeks of age

0~2 3~4 5~6 7~8 0~8
L 41 Group L 1.34+£0.10 1.75+0.31° 4.37x1.56 6.33 £0.93 3.94 +£0.69
M 4 Group M 1.52 +0.21 2.51 £0.26" 5.00 0. 64 6.44 £1.34 4.42 +0.43
H 21 Group H 1.47 +£0.18 2.45 +0. 69" 4.98 £1.49 6.65+1.13 4.44 +0.87

[ 51 B 8 An AN [e) /NG R R R 25 5 B3 (P <0.05) .

In the same column, values with different small letter superscripts differ significantly (P <0.05).
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MR 3 AR A R Bl AT LUE A
3 ~AJAES BB, 3 AU 1 T A BIL ) RORLAR 1D
AR AAERE 25 (P <0.05) , M 4 f H 4
B mofE A S AR A R Z R AR E (P>
0.05) H¥ 5 L AR EEZES(P<0.05) ;AR
A 3R Z(R], T4 S50 Ak 25 5 A AL I A A Ak
FH TR, 35 Bt 5 ) K OF g 38 mmi B IK, B L 415 H
TP RIHFR 2R 8% (P <0.05) ;3 421
AP AL 22 5 W3 (P <0.05) 3 ML 8 H A I
EFEM e, F 5 H4l 22 5 3 (P <0.05) ;
ELJE AN ] Ak 2 %) R A 1077 3 A 256 A B 85 Al 1 T Ak
BREFARE(P>0.05),

TE 5 ~6 JE W B B, AS [ Ak B 22 6], T4 Jo 11 A
B A ALY CRLER 15 LA RS R A 1Y
ZHAWZE (P >0.05), HEE W8 A i 225 7 B %
(P<0.05), H H 4l &m. s fFmsE, M 45
TP AR RES T HA(P<0.05),1 L 4
HEMARMHAHZERFARE(P>0.05) ;M 4 f1 L
HIAIYTHARE FE®m T HH(P <0.05) ,H
HZRERARE(P>0.05) ;M ANTHHELES

LAXERARE(P>0.05) HEZFST HA(P<
0.05) ;s Al 4b ¥R 22 8], #H 25 H BT HLAR B A0S i
MR ERFRBE(P>0.05),

e 4 B A E A A S I R R B AR RME O . 2
REI 3 HBEFANIMWTYRREEER B E
(P<0.05),7E 5 ~6 i Fr &, n] LUE ) — 1] 2
(a3, BB S A AR FLA R 2, LT A R R
) B D
2.3 KEMHYERKFITEL S M17F £ ISR =0

M5 ATLAE B AUAE 2 A B B, L 40 M
HEFHHEAKRERES THH(P<0.05),H
HEA M Wm =Mk ERESTLAP<
0.05) MABFMREAWKERS Fm T LA
(P<0.05),3 U419 B (VBRI 1 38 40 Bk
FEX /BRI (A/G) M 2ZRHARE(P>0.05),
T 00 B A 1 I AR A R AR R AR R R R B
A MLV EEE 1 LB A ER 2R vk R AR BE AR 0
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Table 3 Effects of feeding levels of milk replacer on digestion and metabolism of nutrients in calves ( DM basis)
3 ~4 J§ % 3 to 4 weeks of age 5~6 i 5 to 6 weeks of age
T H Items $5 4% Indices L4 M 41 H 4 L4 M 4 H 4
Group L Group M Group H Group L Group M Group H
B R Tntake/(g/d) 524.09 614.08 679. 54 1565.71 1 609. 19 1 624. 84
A TRert 8 +14.01° +28.28" +63.31° +129.55  +35.79 +63.27
T¥ 5t DM
WAL % Digestibility/ % 84.16 82.27 80. 69 86. 14 87.11 85.40
(4
& Y +2.07° +£1.40% +£1.57° £0.67% £0.75° +0.53"
B K Tntake/( g/d) 488.15 571.99 633.29 1 462.41 1 503.91 1 518.10
ntake
A RN & +12.60°  £26.47°  £59.62°  +119.64  34.04 +58.25
ALY OM
W11 % Digestibility,/ % 86.55 84.21 82.02 87.93 88.07 86.70
P % Digestibili
! £ Y 10,820 £1.51° £0.28° £0.93° £0.59° £0.47°
15K Intake/ (g/d) 110.27 129.15 142.82 269.02 274.31 285. 74
A TRt 8 +3. 64" +4.81° £15.00°  +25.79 +5.93 +13.26
HE A BT CP
W 1% Digestibility, % 67.10 68.65 61.51 78.94 80.53 79.46
i eI 1g 03 +4.62° +3.52° +2.81 £2.29 +£2.98
1t Intake/(g/d) 78.07 91.52 101. 58 116.38 129.05 149.23
& Intake
X O & +1.49¢ +4.98" +8.88° +8.83° +4.29" +5.93°
HLAE I EE
L% Digestibility/% 93.47 92.64 93. 24 95.16 94. 24 94.22
P % Digestibili
f & Yo +4.04 +2.85 +0.69 +1.22 +1.56 +0.69
5.68 6.65 7.24 15.48 15.25 15.66
= Intake/( g/d
. BARL Intake/(g/d) ) ac +0.35° +0.49° +1.08 +0.30 +1.00
5 Ca
L% Digestibility/ % 44.25 40.85 35.52 64.49 67.75 58. 04
i 1ESIPTITE 1846 £6.79 £6.35 +6.15" +4.05° £3.66"
2.77 3.25 3.55 8.36 8.28 8.31
% A i Intake/ (g/d
BARL Intake/(2/4) o +0.10° +0.37" +0.93 +0.20 +0.52
B TP
- 63.63 66.57 62.00 66. 56 74.00 72.28
H 4k Z& Digestibility/ %
+3.14 +3.74 +8.76 +1.91 +8.89 +6.00
[/ A7 ) — Jl e B B 80 R fn AN ) /NS PR ROR 2 R B (P <0.05) . K4 A,
In the same row, values with different small letter superscripts within the same age differ significantly (P <0.05). The same
as Table 4.
x4 BEERR|EHMBER(TYORERM)
Table 4 Feed intake of calves (DM basis) g/d
B AL F Treatments
J& % Weeks of age 541 Indices
L 24 Group L M 2 Group M H 4 Group H

3 ~4 JH B
3 to 4 weeks of age
5 ~6 i

5 to 6 weeks of age

RFL# Milk replacer

fCF. ¥ Milk replacer

JF &kl Starter concentrate

2E ¥ Chinese wildrye

524.09 £14.01°

582.88 +32.47°¢
655.81 +93.37"
320.84 +3.61"

614.08 +28.28"

685.12 +22.41°
581.60 +22.90"
342.47 £14.71°

679.54 £63.31°

850.65 +28.71"
473.67 £42.37°
300.52 +14.29°

3 it #
3.1

RELHB B RRKF XS FEERN M
AT 2 28 1Y J 0 T B R A e A 3

WK, BTE 4 I Z AT KR 4 R Z 5 3 K

et , T L2 5 4 R 8 69 840, 30 1L
DR T AL AT R
HHMET,

B4R AT

W 3 A, 4B 2 1 AR SR 7K F

i

£ 1% W
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MR FL RS, X A KRB W A B % 2% . Brown
SRR S 4 S 2 T 7 5 A 3 R 10 A FL R g
T BE B AR R A AT A O AR R K A R
T TR 42 A VR % A A 4R R AR R AR Y

F5 KEABAERAKFXE S M FERIER

BA (e Z 8 A ) 1T LA 80082 @& AL AR 1 A Kl
JE b Sz BE BRI A E . XS A
NIRRT [ N o e = A I L N
A 5 v ] R KP4 8 A AR A K TR fE U I ) 22 S
BN, G54 7% i AL O A W K S 5 ) AE R R
1.375% % R i 4 o

sk

Table 5 Effects of feeding levels of milk replacer on serum biochemical indices in calves
Ab E % Weeks of age
i H Items i g
Treatments 0 2 4 6 8
I L 4 Group L 50.71 +5.22 51.57 +4.54 53.57 +£3.10 58.86 +3.93 62.57 £6.05
:;;/( L) M 4| Group M 49.88 +4.39 51.63 +3.34 54.25 +3.85 56.50 £5.63 61.38 +6.57
& H 4 Group H 51.00 +6.63 51.00 +6.28 54.60 +5.13 57.80 +4.55 59.80 +4.55
L 4 Group L 30.57 +£1.40 31.49 £1.27"  31.14 +1.68 32.29 +2.50 33.29 +2.06
[ & £ ALB/ P
(&/L) M 2 Group M 30.75+2.19 31.38£1.06" 32.13 +1.48 31.38+1.69 33.00 +1.51
g H 4 Group H 29.60 +2.30 29.40 +1.82" 29.80 £2.95 30.40 +2.61 31.20 +2.49
L 2 Group L 20.14 +4.34 20.14 £3.76 22.43 £3.99 26.57 +£4.79 29.29 +7.99
R4 1 GLOB/
(&/L) M 4 Group M 19.13 £3.18 20.25 £3.41 22.13 +4.22 25.13 £5.46 28.38 +6.65
g H 4] Group H 21.40 £7.67 21.60 +5.77 24.80 +6.94 27.40 +6.35 28.60 +5.77
L 2 Group L 1.57 +£0.33 1.60 +£0.26 1.44 +£0.32 1.26 £0.29 1.21 £0.34
H/EK L A/G M 2 Group M 1.65+0.29 1.60 +0.24 1.51+£0.31 1.30+£0.33 1.25+0.31
H 4] Group H 1.56 +0.63 1.46 £0.39 1.28 +0.36 1.18 £0.33 1.14 +0.26
I L 4 Group L 5.23 £0.53 4.29 +0.53 4.33 £0.52 4.56 +0.64 5.50 £0.48
% B GLU/
( VL) M 2 Group M 4.51%0.75 4.76 £0.51 4.09 £0.61 4.63 £0.47 5.63 £0.64
mmo
H 21 Group H 4.72 £0.75 4.20 +0.87 4.47 £0.40 4.43 +0.38 5.79 £0.49
1 = B TG/ L 4 Group L 0.11 £0.03 0.07 £0.02° 0.08 £0.01 0.08 £0.03 0.11 £0.03
H =
( 1/LH) M 4 Group M 0.11 £0.03 0.09 £0.03" 0.08 +£0.02 0.09 £0.02 0.14 £0.04
mmo
H 21 Group H 0.13 £0.04 0.11 £0.02° 0.10+0.03 0.09 £0.03 0.13 £0.03
L 40 Group L 2.79 £0.31 2.59 £0.21° 2.67 £0.66 2.84 +£0.31 3.04 £0.91
R A UN/ P 4
( VL) M 4 Group M 3.21£0.53 3.43 £0.73" 2.95%0.71 2.99 £0.81 3.54 £0.57
mmo
H 4 Group H 2.86 +£0.28 3.020.47% 2.49 £0.72 2.81 +£0.38 2.86 £0.45

[ 51 [vi) — 4 A5 B8 8 AR A ] /NG P8 FOR 22 5w B3 (P <0.05) .

In the same column, values with different small letter superscripts of the same index differ significantly (P <0.05).
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Effects of Feeding Levels of Milk Replacer on Digestion, Metabolism and
Serum Biochemical Indices in Calves

XU Xiancha'® WANG Jianhong' DIAO Qiyu'®* TU Yan' ZHANG Naifeng' YANG Kailun®
(1. Feed Research Institute, The Chinese Academy of Agricultural Sciences, Key Laboratory of Feed Biotechnology of
Ministry of Agriculture, Beijing 100081, China; 2. College of Animal Sciences, Xinjiang Agricultural University,
Urumqi 830052, China)

Abstract; This experiment was conducted to investigate the effects of feeding levels of milk replacer on growth,
body weight gain, digestion and absorption of nutrients, and serum biochemical indices in calves. Twenty four
new-born calves with similar body weight were allotted into 3 treatments with 8 replicates each and 1 calf in each
replicate. The calves were raised in single cages. Each treatment was fed milk replacer at a level of 1. 188%
(group L), 1.375% (group M) or 1.563% (group H) of the body weight. Body weight was measured and
blood samples were collected at 0, 2, 4, 6 and 8 weeks of age. The metabolism trials were conducted during 3
to 4 and 5 to 6 weeks of age, respectively. The weekly weight gain of calves from either group M or H were sig-
nificantly higher than that of group L (P <0.05) during 3 to 4 weeks of age, but it did not significantly differ a-
mong the 3 groups (P >0.05) in other stages, and the feeding levels of milk replacer had a positive effect on
body weight. During 3 to 4 weeks of age, the digestibility of dry matter and organic matter was significantly
higher in calves from group L than those from group H (P <0.05), and the digestibility of crude protein was
significantly higher in calves from group M than those from group H (P <0.05), but the digestibility of ether
extracts, calcium and total phosphorus was not significantly differ among the 3 groups ( P >0.05). During 5 to
6 weeks of age, the digestibility of dry matter, organic matter and calcium was significantly higher in calves from
group M than those from group H (P <0.05) , but that of crude protein, ether extracts and total phosphorus was
not significantly differ among the 3 groups ( P >0.05). The serum biochemical indices were influenced by the
weeks of age, and the feeding level did not differ among the 3 groups (P >0.05). At2 weeks of age, the con-
centration of serum albumin was significantly higher in calves from either group L or group M than those from
group H (P <0.05), the concentration of serum triglyceride in group H was significantly higher than that in
group L (P <0.05), and the serum urea nitrogen concentration in group M was significantly higher than that in
group L (P <0.05). The results indicate that milk replacer has effects of varying degrees on the body weight
gain, digestion and metabolism of nutrients, and serum biochemical indices in calves. It is feasible for calves
when milk replacer is fed at a level of 1.375% of the body weight. [ Chinese Journal of Animal Nutrition,
2011,23(4) :654-661 |

Key words: milk replacer; feeding level; digestion and metabolism; serum biochemical indices; calves
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