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The effect of an op�mal content of protein and a balanced energy 
amount in milk replacer on the growth performance of rearing calves.

Trial update V3-682 + V3-683

Maximisation of growth is of great importance for calves. Using youth growth has several advantages. The positive e�ect on 
body development and higher milk production in �rst lactation is commonly accepted. There are multiple factors that play a 
role in achieving a better growth in the milk period, like protein, fat and feeding schedules. 

To see the e�ects of these factors on growth, we tested them in di�erent optimisation trials. The results of these trials showed 
the positive e�ect of supplying calves with an optimal amount of balanced energy and proteins (calf milk replacer (CMR)  
Eurolac Premium with Eurofat). The following three conclusions were made, following the results of these trials: 

 1. A positive e�ect of extra protein on growth (Trial update: V3-582) 
 2. A positive e�ect of higher feeding schedules (Trial update: V3-384)
 3. A limited e�ect of extra fat on growth (V3-581; appendix A)
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Trials for maximum growth: a growth of up to 1000 grams/day is possible!

Three trial groups, each consisting of 40 Holstein calves of ca. 46 kg.    
 A: CMR with 22.5% Protein and 18% Fat
 B: CMR with 25% Protein and 18% Fat
 C: CMR with 25% Protein and 22% Fat
The source of the protein in all three trial groups was similar. 
Therefore an equal ratio of amino acids and vegetable protein were provided. 
The fat composition was similar for all three trial groups. 
During 8 weeks ca. 42 kg of calf milk replacer (CMR), Eurolac Premium 
- containing Eurofat produced at Eurolat GmbH, was fed to the calves.  
The applied concentration for all three trial groups was 140 grams per liter of CMR. 
Solid feed (starter pellet, containing 16% protein and 15% wheat straw) was fed ad-libitum.

Material & Methods V3-682

Research Centre ‘’De Haar’’ 
Author: Ir. Leon Houbiers, Head Quality Control & Nutri�onist Schils BV.

Introduc�on

The results of these trials were combined and tested in two trials 
(V3-682 + V3-683) at ‘’De Haar’’, the VanDrie Group research centre.
These two trials will be discussed in the following text.

 

Group A
(22.5/18)

Group B
(A+10%)

Group C
(25/22)

1054 1115 1088
Table 1:  Trial V3-683. Average daily growth (0-12 weeks) of the calves in grams.
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The trial results show that 2.5% (25% vs 22.5%) extra protein resulted in 1.5 kg extra growth in 12 weeks. Also 4% (22.5/18 vs. 
25/22) additional fat resulted in 0.9 kg of extra growth and 2.4 kg extra growth in total. The feeding schedule of 42 kg CMR 
with a protein / fat ratio of 25/22 gave better results than a ratio of 25/18. The higher fat and protein content had no e�ect on 
digestibility, health or solid feed intake. 

Results
Table 2: Overview of results trial V3-682. 

Group A: 22.5 / 18 Group B: 25 / 18 Group C: 25 / 22
No. calves
Start weight (kg)
Weight 12 wks (kg)
Growth 0-8 wks (kg)
Growth 8-12 wks (kg)
Growth 0-12 wks (kg)
Growth / day 0-12 wks (gr)
Solid feed 0-9 wks (kg)
Solid feed 9-12 wks (kg)
Solid feed 0-12 wks (kg)
CMR 0-8 wks (kg)

40 
46.5 ± 3.5

117.5 ± 10.4
39.4 ± 6.1
31.5 ± 4.5
71.0 ± 9.2
887 ± 115

31.6
89.2 ± 3.9

120.8 
42.3 ±0.4

40
46.8 ± 3.1

119.3 ± 13.1
40.9 ± 7.0
31.6 ± 6.7

72.5 ± 12,3
906 ± 153

30.6 
92.0 ± 9.9

122.6
42.3 ± 0.3

40
46.7 ± 2.8

119.6 ± 12.0
41.8 ± 6.3
31.1 ± 7.3

72.9 ± 11.5
916 ± 144

31.3 
89.6 ± 6.1

120.9
42.2 ± 0.5

Intermezzo - ‘Eurofat and investments in new spray-dryer.’ 

Eurolat GmbH (part of Schils BV) is a spray-drying facility in Lindlar - Germany, 
where Schils produces its own fat concentrates and other specialties. 

Eurofat is a co-spray dried product. Liquid whey, liquid fat and vegetable proteins 
are combined and homogenised in the liquid phase before spray-drying at our 
spray drying plant Eurolat. This co-spray technique results into a more soluble  
product and thus the prevention of sedimentation of wheat protein in �nal milk 
solutions. 

No Co-Spray Co-Spray

Fat
Wheat protein
Whey powder
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Material & Methods V3-683

In the following trial, V3-683, a 22.5/18 CMR was compared with a  ‘’concentrated’’ 25/22 CMR. Furthermore, a 10% higher  
feeding schedule was tested. 

Three trial groups, each consisting of 40 Holstein calves of ca. 46 kg.    
 A: CMR with 22.5% Protein and 18% Fat
 B: CMR with 22.5% Protein and 18% Fat (+10% CMR)
 C: CMR with 25% Protein and 22% Fat
The protein source was similar in all three trial groups. Therefore, an equal ratio of amino acids and vegetable protein 
was provided. 
The fat composition was similar for all three trial groups. 
During eight weeks either ca. 45 kg of CMR (group A + C) or 50 kg CMR (group B), Eurolac Premium – containing Eurofat 
produced at Eurolat GmbH, was fed to the calves.  
The applied concentration for all three trial groups was 140 grams per liter of CMR. 
Solid feed (starter pellet, containing 16% protein and 15% wheat straw) was fed ad-libitum.

Table 3: Overview of results trial V3-683.

Group A: 
22.5/18

Group B: 
22.5/18 + 10% CMR

Group C:
 25/22

No. calves
Start weight (kg)
Weight 12 wks (kg)
Growth 0-8 wks (kg)
Growth 8-12 wks (kg)
Growth 0-12 wks (kg)
Growth / day 0-12 wks (gr)
Solid feed 0-9 wks (kg)
Solid feed 9-12 wks (kg)
Solid feed 0-12 wks (kg)
CMR 0-8 wks (kg)

40 
45.9 ± 2.8

132.4 ± 11.8
50.7 ± 6.7
35.8 ± 6.2

86.5 ± 10.7
1054 ± 130

43.4
104.4 ± 6.7

147.9 
45.1 ± 0.6

40
46.1 ± 2.6

137.5 ± 7.2
53.8 ± 4.8
37.6 ± 4.4
91.4 ± 6.8
1115 ± 83

41.3 
105.6 ± 4.0

146.9 
49.7 ± 0.2

40
45.9 ± 2.2 

135.2 ± 11.3
52.3 ± 6.4
37.0 ± 7.0

89.2 ± 11.3 
1088 ± 138

43.6 
103.4 ± 9.8

147.0
45.1 ± 0.2

Graph 1: Growth per day, from start to 12 weeks, in grams.
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In the second trial an average growth of more than 1000 grams / day during 12 weeks was realised (see table 3). Results clearly 
showed the best outcome for group B. This group was fed a total of 50 kg CMR, 10% more than group A, with a ratio of 22.5/18 
fat. Group C with a higher ratio of 25/22 showed an intermediate e�ect in comparison to group A and B.

Results

The best results were found for group B, the group that 
was fed 10% more CMR (50 kg). The extra growth, 3 kg, in 
the milk period (0-8 wks) continued after weaning (8-12 
wks). Graph 2 shows that more CMR did not decrease 
the average daily intake of solid feed. During the milk 
period the intake of solid feed was slightly suppressed, 
but this was more than compensated after weaning. 
After weaning the calves in Group B ate the most solid 
feed in comparison to both of the other groups.

(Posi�ve) effect from growth on solid feed intake

Trials V3-682 + V3-683 were set up to show the e�ect of an optimal content of protein and a balanced energy amount in milk 
replacer on the growth performance of rearing calves. Results showed that 1000 grams of growth per day is possible 
and desirable. 

Results of trial V3-683 showed that the best and also most economical way to reach more than 1000 grams of 
growth is to feed 10% more CMR in the milk period. This amount of CMR provides a good balance between energy from 
carbohydrates and fat. 

The +10% feeding schedule with a ratio of 22.5/18 even stimulates the solid feed intake after weaning, which 
means that the calf is prepared to continue this high growth also after the milk period.

Coming back to the introduction of this trial update, it seems that factors like protein, fat and feeding schedule indeed play a 
role in achieving a better growth in the milk period. Given that it is commonly accepted, there is a positive e�ect on body 
development and higher milk production in the �rst lactation, maximisation of growth in the �rst weeks of a calves life is 
certainly worth pursuing! 

Conclusion
Graph 2: Solid feed intake (start of trial – 12 weeks) of the calves in kg.

Appendix A: Trial V3-581, shows a limited e�ect of fat percentage on growth results.
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