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The aim of this study was to evaluate the effects of increasing amounts and quality of liquid feed of 
calves on starter feed intake in real farm situations.

Three calf rearing system were compared. We offered different type and amount of solids content of liq-
uid feed by using whole milk and two different milk replacer (MR). The dry matter intake in group A, B and C 
were accordingly 898; 1033; 1050 g/calf/day. In group A whole milk and MR1 were used, instead of group B 
and C where MR1 or MR2 were used exclusively. The MRs differed in CP level (21 % vs. 27 %), in proportion 
of palm/coconut oil (80/20; 60/40) and in technology of production (spray drying vs. spray cooling). 

The statistical analyses shown strong connection between the amount and quality of milk replacer in-
take and starter feed intake (P<0.001) before, under and after the weaning period. Between week 2 and 7 the 
calves in group C ate three times more starter than members of group A and B (129 g/day; 135 g/day; 464 g/day). 
This difference remained significant later on too. The data of group B differs significantly (P<0.05) only the 
9th week of life from group A. The feeding systems also effect changes in BW (P<0.01) and ADG (P<0.001).
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Creating the conditions necessary for 
a successful early weaning is an especially im-
portant criterion in calf nutrition. To meet this 
objective, the development of the rumen must be 
supported by the use of appropriate technologies. 
Before weaning, the calf must be able to success-
fully prepare for the intake of adequate amounts 
of dry matter and should have a sufficiently ma-
ture rumen to allow the efficient utilisation of 
feed. If the calf is weaned before it meets the 
above conditions, this inevitably results in lower 
performance and slower body weight gain [3]. 
According to many research and farm practices, 
the conventional feeding programs cause a high-
er starter feed intake in dairy calves. [1, 2, 5, 7] 
report about the disadvantages of providing more 
milk or milk replacer include reduced solid feed 
intake during the milk-feeding period. After re-
search of [4], the increase in calves’ weight gain 
has come to the fore. If we focus on the devel-
opment of rumen only in the week of choice, we 
increase the incidence of health problems caused 
by choice. A smooth transition from liquid feed 
(milk or milk replacer) to solid feed (grains or 
forage) is important in minimizing weight loss 
and distress at weaning [6].  

According to the challenge of the age, we 
need to find solutions for calf rearing that pro-
vide high growth strength and high starter feed 
intake at the same time. We want to contribute to 
this problem solving with the data measured by 
us in working farm situations.

Materials and methods

Experimental animals and housing. We 
compared data measured under different liquid 
feeding system in calf rearing on a HF dairy farm 
(1800 cows). 30, 45 and 20 HF heifers were used 
in the three different groups (A, B, C). The calves 
received 3.5 litres of colostrum via an oesophageal 
tube within 2 hours of birth. 12 to 24 hours after 
birth, the calves were transferred from the calv-
ing barn to the calf rearing unit, where they were 
placed in individual straw bedding calf hutches 
(Calf-Tel Pro II, Hampel Corporation, German-
town, Wisconsin, USA) in the order of their birth.

Feeding. The calves received liquid feed 
twice a day from bucket at 12 hours intervals. All of 
the groups we used the same feeding and weaning 
method: increased the amount of liquid in the first 
weeks (A and B for 3 weeks, C only for 1 week), 
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then we decreased the amount of liquid on the 8th 
week of life and we finished the liquid nutrition at 
the start of week 9. In group A from day 1 to day 
21 only MR1 were used and after 21 day we fed 
with a mix of 2/3 MR1 and 1/3 whole pasteurized 
milk. In group B and C we used only MR in whole 
experimental period and we used a higher dilution 
ratio, to compare the effects of the dry matter in-
take from liquid feeding. The main components of 
both milk replacers were whey powder and 15 % 
skimmed milk powder but they differ in CP level, 
in proportion of palm/coconut oil. They also differs 
in technology of production, which can modify the 
digestibility of the ingredients. The MR1 (Spray-
fow Yellow, Trouw Nutrition, Sloten, The Nether-
lands) were made with spray drying system, where 
the added fat forms a uniform coating around the 
protein. The MR2 (Nukamel Performer, Weert, 
The Netherlands) were made with spray cooling 
system, which means the added fat forms a cross-
linked structure around the protein, making it easier 
to digest. The differences between the liquid feed-
ing systems in the study are shown in table 1.

Drinking water was available from the first 
day, while calf starter from day 7 ad libitum. 
The nutrient content of starter diets (UBM Feed Ltd., 
Hungary) is shown in table 2.

Samplings and measured parameters. 
Individual starter feed intake was recorded for all 
animals every day. For ease of comparison, the 
feed intake was averaged weekly for each group. 
All calves were measured after the birth. Since 
the data of the 3 groups here are from 3 different 
experiments, the times of weight measurements 

Table 1
The liquid feeding systems in groups

A B C
Base of the liquid feed 1/3 whole milk + 2/3 MR1 MR1 MR2
CP/Fat content in MR 21/17 21/17 27/17
Dilution ratio 12,5 % 14,5 % 14 %
Average solid feed intake from liquid, g/calf/day 898 1033 1050
Palm oil / coconut oil ratio, % 80/20 80/20 60/40
Technology of production spray drying spray drying spray cooling

Table 2 
Nutrient content of starter diets, %  
(as specified by the manufacturer)

Nutrient content, %
Moisture 11.19
Dry matter 88.81
Crude protein 20.19
Crude oils and fats 4.49
Crude fibre 10.40
Crude ash 6.44
Total sugar 8.01
Starch content 14.22
NDF 32.41
ADF 14.26
N-free extract 45.50
NEm, MJ/kg 7.43
NEg, MJ/kg 4.84

are not the same in the groups. Group A was mea-
sured after one week of the weaning, while calves 
from group C when we finished the liquid feed. 
The time in days of the last weight measured is 
seen in table 3 in the results section. 

Statistical analyses. Statistical analysis 
was done using the R Commander 3.4.1 program 
type (Free Software Foundation Inc., 1991). One-
Way ANOVA and Kruskal-Wallis procedures of 
the programme were use for analysing and com-
pare the variances. Differences were considered 
as significant if P<0.05.

Results and discussion

Starter feed intake. The fig. 1 shows the 
feed intake of the groups. The statistical analyses 
shown strong connection between the amount 
and quality of liquid feed and starter feed intake 

Table 3 Body weight and average daily gain in groups

Groups Statistical analyses
A B C P SEM CV A-B B-C A-C

Weight at birth, kg 39±3 38±4 39±4 0.37 0.09
Weight at end, kg 74±7 77±7 81±7 <0.01 0.76 0.09 0.07 <0.01
ADG 550±93 624±106 769±99 <0.001 13.36 0.20 <0.01 <0.001 <0.001
Age of measure, day 64 60 56
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Fig.  Feed intake of the groups

(P<0.001) before, under and after the weaning 
period. Except the 2nd weeks of life, the starter 
feed intake of group C was significant higher 
(P<0.001) than other groups. The data of group 
B differs significantly (P<0.05) only the 9th week 
of life from group A. 

To compare the line of A with B, it can 
be stated that higher intake of dry matter may in-
crease the starter feed intake after stopping liquid 
feeding, but has no effect on the consumption 
during the drinking time. This can be explained 
by the increased body weight caused by more 
intense nutrient supply and thus by the greater 
need for it. To compare the line of B with C, it can 
be seen that, with the same dry matter intake, 
the milk replacer that has a better digestibility due 
to its production technology increases the uptake 
of the starter feed even at higher protein intake. 
If we think about the rumen development as one 
of the most determinative thing in the calves rear-
ing, the consistent starter feed intake like in group 
C is more favorable. In group A and B only one 
week is available for the rumen to prepare for that 
amount of starter feed which can be supply the 
life and growth needs without the nutrients which 
came from the liquid feeding. 

Body weight, daily weight gain. Regard-
less of the measurement at different times, the 
difference between the groups is clearly visible 
in table 3. Nowadays, the basic goal of calf rearing 
is to double the birth weight by the time of the 
weaning. Due to the higher protein level and 
better digestibility the group C reach higher ADG 
and BW in less time than group B, altough they 
got the same solid feed intake from MR. 

Conclusions

According to our data, the digestibility and 
composition of the milk replacer have an effect 
on preweaning starter feed intake. The increased 
daily gain due to the higher protein and dry mat-
ter intake from milk replacer, can effect on starter 
feed intake under and after the weaning period. 
Creating the conditions necessary for a successful 
early weaning is an especially important criterion 
in calf nutrition. To meet this objective, the devel-
opment of the rumen must be supported by the use 
of appropriate technologies. 
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