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Effect of Different Protein Levels on the Growth, Nutrient Utilization and
Amino Acids Digestibility of Dairy Calves

LI Hui, DIAO Qi-yu” , ZHANG Nai-feng
(Feed Research Institute, Chinese Academy of Agricultural Sciences, Beijing 100081,China)

Abstract: This study was designed to examine the effects of different dietary protein levels on
growth performance, nutrients utilization, and amino acid (AA) digestibility of early-weaning
dairy calves. Fifteen healthy new born calves were randomly allotted into three experimental
groups and fed three kinds of milk replacers with different protein levels (18%, 22% and 26 %)
respectively, labeled as LP, MP and HP group. The results showed that the body weight (BW)
gain of MP group was higher than that of other groups (P<C0.05), the ADG of three groups
were 598. 10, 829.52 and 628. 57 g/d, respectively. The apparent digestibility of DM, EE and
Ash were no difference among three groups (P>>0.05), however, the apparent digestibility of
CP in MP group was higher (P<C0.05). Intake N and Fecal N increased as dietary protein con-
tent increasing (P<C0.05), however, Urine N was unaffected by dietary CP levels significantly
(P>0.05). The retained Ca, P and expressed as a percentage of intake N in MP group were all
higher than that in other groups (P <C0.05). The average digestibility of the total AA were
82.73%, 83.41% and 79.45% in LP, MP and HP groups, respectively, and the digestibility of
amino acids(except for Ala) were no effected by CP levels (P>>0. 05). It was concluded that milk
replacer with 22% CP produced higher body weight gain and better utilization of nutrients in

comparison with lower protein and higher protein contents milk replacer.
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Table 1 Ingredient and chemical composition of diets
BERR R FL & Milk replacer K5 B Fi
Nutrient LP MP HP Concentrate Hay
B IR AAE Calculated composition
EHE ME/(MJ/kg) 17. 84 17.82 17.79 — —
L CP/% 18. 05 22.06 26. 00 - —
EIE U HTE/ % Analyzed composition
T4 5t DM 97. 36 97.21 96.79 87.39 91. 60
HEH CP 17.17 21.42 25.80 21.78 6. 60
MR EE 15.02 16.12 17.04 1.72 3. 60
MK 4y Ash 8. 24 7.74 7.45 6. 84 4. 60
£E Ca 1. 49 1.47 1.45 0.61 0. 37
P 0. 65 0.66 0. 67 0.68 0.18
IR S UITYIE NEER) AA composition (% as DM basis)

KREZFR Asp 1.78 2.18 2.70 2.20 0. 60
S &R Thr 0.71 0.83 0.97 0. 82 0.29
22 R Ser 0. 80 0.97 1.18 1.10 0. 30
H AR Glu 3. 00 3. 65 4.47 4.20 0.72
H4#& R Gly 0. 959 0.71 0.90 0. 90 0.29
A& R Ala 0.67 0. 81 1.01 1.07 0. 35
AR Val 0. 80 0.95 1. 16 0.99 0. 36
FRE R e 0.75 0.92 1.13 0. 89 0. 25
SRR Leu 1. 25 1.52 1. 86 1.77 0.49
ik R Tyr 0.55 0.67 0. 85 0.73 0.19

KRR Phe 0.77 0.93 1.18 1.04 0.28
AR His 0.59 0. 67 0. 80 0.67 0.25
i g Lys 1.52 1.51 2.11 1.17 0.28
=R Arg 0.32 0. 36 0.41 1.54 0. 30
& 2 Pro 1.21 1.47 1. 83 1.23 0. 37
B &R Cys 0.27 0. 37 0.54 0.36 0.10
E AR Met 0.53 0.73 1.03 0.32 0.12
B, Z R Trp 0. 87 1. 06 1.28 0.22 0.15

M B Total AA 16. 95 20. 30 25. 38 21.19 5.67
2 FREAKEEEEREEOEN
Table 2 Effects of CP levels on growth performance of calves
AR i HHE®®E CP content
Variable LP MP HP
WEE kg 45,.7243.06 46,9612, 64 46.2042.70
KE kg 70. 8444, 50 81.80+2. 39" 72.60+2, 47"
i E kg 25.124+2.73" 34.84=+1. 34" 26.40+2, 93"
ADG/(g/d) 598.10465. 00" 829.52432. 02" 628.57169. 74"

BRI S AR 2Rk R R . [l —47 BAR TR R R B 2 5 B3 (P<<0. 05) . T KA
Data are expressed as mean = SD. The values with different superscript letters in the same row are different (P<C0.05). The

same as below
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Fig. 1 Effects of different protein content in milk re-

placers on BW of calves
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Table 3 Effects of CP levels on nutrients digestibility of calves

Ty HHE & & CP content
Variable LP MP HP
T DM
BAE/(g/d 1 874.544199.09 2 114.94+128.79 2 019.13+148.47
Wl fe: / (g/d) 1.397.86+132. 54 1542.72491.33 1 490.82+107. 62
HILR/ % 74.6340. 91 72.9640. 95 73.8742.76
HEH CP
mAR/(g/dD 307. 03£40. 66" 374.35+8.99° 397.20£23.52°
W/ Cg/d) 235.86429. 93" 291.65+11. 58" 280. 2823, 46
HILER/ % 76.8640.99° 77.8941. 24° 70.5242. 91"
A EE
AR/ (g/D 134.71+3. 68" 157. 544, 58° 161. 243, 74°
Wl fe: / (g/d) 121.8446. 99" 142, 3145, 54° 143.2547. 85
HILER/ % 90. 40+2. 82 90.31+1.12 88.82+2. 80
MK 4> Ash
‘AR (g/d 129. 27413, 47 140. 60+5. 99 133.18+8.92
Wl e/ (g/d) 71. 4044, 64" 84,7244, 25 77.0347.03"
HILE/ % 55.4643.91 60,2842, 42 57.7941. 83

e BEAR PR NP HEERLHEE 5 3% NORR] L RE LS 1
M Y2 (P>>0.05), MP 41 (84 R N 1 HE
HALT LP K HP 4. N WFEE LU MP 4
L BEE T LP 4 (P<<0.05), 53 MP 4 54
RNAFE N A N sl N i 634 5 7 HP
8¢ LP 20 (P<<0.05),

MG R AR AT LA - MP gL 28 12 IR P 5
8 HE o I T Ay 2 41 DR B MIP 2 P S
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Table 4 Effects of different CP levels on N, Ca and P utilizations of calves

%4 REZEKEXN N.CaPFlARHEM

A5 & Variable

EHEE  CP content

LP MP HP
AN
#|HAN/(g/d) 49.12+6.51° 59. 904 1. 44° 63.55+3. 76°
2% N/(g/d) 11.3941. 80" 13.2340. 42" 18.71+1. 86*
JR N/ (g/d) 16.4740. 96 13.9042. 08 18.87+3.85
W2 N/ (g/d) 37. 7444, 79 46.66+1. 85 44, 84+3. 75
8 N/(g/d) 21.2745.18" 32.76+2.99° 25.9740. 74¢
1788 N/ N/ % 55.78+7.27 70.16+4. 74° 58.20+5. 26"
178 N/#EA N/ % 42.87+5.58" 54. 6614, 20° 41.00+3. 30"
45 Ca
;A Ca/(g/d) 16.72+£1.19 18.36+0. 48 17.7340.77
% Ca/(g/d) 7.9940. 54 5.8440. 68 7.73+1.01°
JR Ca/(g/d) 2.31+0. 37° 1.96+0. 42 1.3540.51"
8 Ca/(g/d) 6.4240. 30° 10. 5540. 31° 8.654+1.17"
178 Ca/4B A Ca/% 38.474+1.17¢ 57.48+1.01¢ 48.68+4.61°
W P
BAP/(g/d) 10.51+1.32 11.7340. 25 11.474+0.75
#*P/(g/d) 3.06+0. 21" 2.83+0.39" 3.76+0. 53"
R P/(g/d) 4.02%£0.55" 0.73240. 04° 2.35+0.22"
78 P/(g/d) 3.42+0.75¢ 8.17+0. 23" 5.37+0. 94"
78 P/BAP/% 32. 303, 48¢ 69. 673. 04° 46. 6446, 14"
x5 AAEAKENAREERBENLENZIN
Table 5 Effects of different CP levels on AA digestibility of calves
A5t Variable ZHAR CP content
LP MP HP
Wi R NAA
WA Lys 84.484+1.25 84.27+1.60 82.68+2. 44
& S R Met 84.16+0. 97 86.94+2. 04 85.08+1. 88
P& Thr 78.09+1.62 78.114+2.32 73.03+3.26
W HE R Arg 86.64+0. 20 86.53+2.15 81.6444. 14
H %R His 66.27+2.94 63.8142.06 63. 1444, 42
ZE TN % R Phe 82.5540. 60 84.3442.55 78.74+4. 32
2 1% Val 78.67+1.07 78.9842. 80 74,7943, 46
TR R e 80.06+0. 97 81.06+2.81 76.40+3.70
FLE R Leu 82.33+1.06 82.9042.52 78.05+4.07
@581 Trp 94.18+1. 24 95.77+0.72 93.11+1.91
AR UNAA
K& Asp 82.7640. 94 83.4842.56 79.7243.38
28 % Ser 83.8241.09 84.12+2.12 79.2643. 30
AR Glu 87.6540.93 88.09+1.86 84.1043.40
HA&m Gly 77.304-0. 97 77.4143.02 73.4243.10
WA Ala 72.41+1. 44" 73.95+2.91° 67.79+3.59"
W& R Tyr 81.8440.53 84.26+2.65 78.68+4.03
k& % Cys 72.42+1.89 76.08+6.72 74.134+5.32
&% Pro 88.57+1.64 89. 4441, 90 85.81+2.94
M ER TAA 82.73+0. 97 83.41+2.23 79.45+3.22
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