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ABSTRACT
Group-reared calves are usually housed in common buildings, such as calf barns of
all sorts; however, there are concerns about this practice due to problems such as an
increased incidence of diseases and poor performance of the calves. Group calf
rearing using igloo hutches may be a solution combining the benefits of individual
and group housing systems. The aim of this study was to evaluate group-reared
calves housed in Igloo-type hutches compared with those housed in common calf
barns. The experiment was carried out on a large private dairy farm located in
Vorpommern, Germany. A total of 90 Deutsche-Holstein bull calves were assigned
to 2 treatment groups: the calf-barn group, with calves grouped in pens in a
building, and the Igloo-hutch group, with calves housed in outdoor enclosures with
an access to group igloo-style hutches. Calves entering the 84-day experiment were
at an average age of about three weeks, with the mean initial body weight of about
50 kg. The calves housed in the group Igloo hutches attained higher daily weight
gains compared to those housed in the calf barn (973 vs 721 g/day), consumed more
solid feeds (concentrate, corn grain and maize silage): (1.79 vs 1.59 kg/day), and
less milk replacer (5.51 vs 6.19 kg/day), had also a lower incidence of respiratory
diseases (1.24 vs 3.57%) with a shorter persistence of the illness.
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individual pens. It allows the calves to experience all
kinds of social interactions. The area available for a calf is
usually larger in groups systems and the animals have
more space to move and play (Babu et al., 2004; Svensson
and Liberg, 2006). Group housing may also stimulate
appetite (Hepola et al., 2006).
The risk of infection is higher in groups, irrespective
of milk feeding method, and the morbidity observed in
large groups may pose a serious problem to the farm.
Infections in groups of calves spread quickly among
frequently contacting animals (Svensson and Jensen,
2007; Gorden and Plummer, 2010; Bach et al., 2011). In
the case of group housing with an automatic feeder, the
teats of the feeder can also be a source of cross-infection;
however, this does not add much to the infection
contracting risk already present in groups. Diseases in
large groups may be detected late and the treatment must
in consequence be more extensive (Hepola, 2003).
Intensive research has been aimed at finding the calf
housing system that will provide optimum environment
with maximum welfare, will require minimum veterinary
assistance, will reduce morbidity and mortality of the

INTRODUCTION
The effects of calf rearing depend on many factors,
including management system, feeding methods, and
group size, to name a few (Chua et al., 2002). Calf
housing can be a major source of weakness in animal
welfare. Animals can be housed in groups or in individual
pens, under conditions ranging from complete
environmental control to minimal shelter, and provided
with a wide range of space per animal. Conventional calf
rearing methods that generally involve housing large
groups of calves in buildings generate a number of
problems, of which poor health condition of the calves is
the most serious one (Svensson and Liberg, 2006). Calves
reared in individual outdoor pens with hutches are usually
healthier; however, this system itself is very labourconsuming (Kung et al., 1997; Hepola et al., 2006).
At present, calves are increasingly housed in
individual hutches; however, animal welfare issues have
raised an interest towards group housing of calves
(Hänninen et al., 2005). From the animal welfare
perspective, group housing is in many ways preferable to
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calves, and will minimize labour consumption and costs in
general (Huuskonen et al., 2009; Bach et al., 2010). There
is also evidence that improperly managed group housing
leads to increased morbidity and mortality, and reduces
the overall efficiency of calf raising. Group rearing using
igloo hutches may represent a solution that combines the
benefits of individual and group housing of calves.
Group housing with igloo-type hutches has not been
applied so far in combination with automatic feeding,
although it may reduce morbidity and mortality of calves,
may require less labor, and may improve the success of
raising. All these possible benefits inspired us to
experiment on group calf housing systems involving
outdoor pens with igloo-type hutches, on the one hand,
and a conventional calf barn, on the other.
MATERIALS AND METHODS
Housing, animals and treatment routines: The
experiment was carried out on a large private dairy cattle
farm in Vorpommern (Germany) in period from 20 June
to 23 October. We used 90 Deutsche Holstein bull calves.
They were approximately 3 weeks old on entering the
experiment, with the mean body weight of about 50 kg.
Using the analogues method, the calves were divided into
the following groups, 45 calves each:
1. Calf barn group - managed in group pens in a calf
barn under conventional conditions;
2. Igloo hutch group - housed outdoors with an access to
group igloo-type calf hutches.
The calves originated from the same dairy farm and,
after birth, were housed in individual pens. They were fed
on the same diet of milk and colostrum until 2-3 weeks of
age. The experiment lasted 84 days. Calves were housed
in groups of 15 individuals.
The barn-group calves were housed in a wooden barn
built on a concrete floor and concrete foundation of 1 m
height. There were eight box stalls in the barn, separated
by metal hurdles. Each stall was designed for 20 calves
kept on deep straw bedding, which was replenished
manually every day if needed and removed every second
month. Each stall was equipped with mangers for
provision of concentrate, silage, maize grain, and hay. Six
stalls were equipped with automatic milk replacer feeders
with two feeding points, one per stall. The calves were
successively placed in each of three neighbouring stalls.
In the igloo hutch group, calves were housed
outdoors on three large common yards, approx. 150 m2
each, attached to the northern wall of the calf barn. In
each yard, animals had access to group igloo-type hutches
made of three plastic steel-reinforced segments. Each
hutch provided about 15 m2 of surface and was designed
for a group of 20 calves. Its upper part contained four vent
openings of 25 cm diameter each, with 12-cm high, steel
internal air flow adjustment device. A part of the yard by
the barn wall was under roof, and the floor of the roofed
area, as well as inside the hutches, was densely bedded
with straw. Mangers for concentrate, silage, maize grain,
and hay were also placed under the roof, along with two
milk replacer automatic feeders, each for two
neighbouring pens with two separate feeding points.

Pak Vet J, 2013, 33(2): 175-178.
In both groups, a computer-controlled automatic
feeder dispensed individually programmed amounts of
milk replacer. The calves were fitted with neck-strap
transponders, which sent the data on the consumed
amount of milk replacer to the computer each time the
calf was present at the feeder. The data for the entire day
remained in the memory for over 24 hours and were
stored daily.
Feed consumption control: The feed, i.e. concentrate
(pellets), silage, and maize corn, was fed fresh every
morning to both groups of calves. Feed leftovers from the
previous day were removed from the mangers and
weighed. Solid feeds were weighed to an accuracy of 0.05
kg, except for hay, which was provided ad libitum. The
amount consumed for each feed was determined for the
entire group and the mean intake was calculated per calf
for each day of the experiment.
The calves of both groups received the same solid
and liquid feeds in terms of both quality and quantity.
From the first day of the experiment, the animals of both
groups had unrestricted access to concentrate mash, maize
silage, maize grain, and meadow hay; water and salt licks
were also available ad libitum. The components of the
pellets were as follows: maize, barley, solvent-extracted
rapeseed meal, rye, solvent-extracted soybean meal, dried
grass, molasses, and mineral-vitamin supplements.
However, milk replacer was limited to a maximum of 8.0
kg per calf per day. The liquid feed was fed from the first
day of the experiment until 84 days of age. During the
first eight days of the experiment, the amount of the liquid
feed (38°C) increased gradually from 5.6 to 8.0 kg, i.e. by
0.7 kg per day. The calves were again gradually weaned
from milk replacer starting from 70 days of age during the
following 14 days, with the daily ration reduced by 0.6 kg
each day. One kilogram of liquid feed contained 0.1 kg of
powdered milk replacer composed of dried whey,
powdered casein, partly de-sugared dried whey, animal
and plant fat, soybean protein, dried yeast, and mineralvitamin supplements.
Body weight gain: In order to track the body weight and
daily gains over the subsequent weeks of rearing, the
calves were weighed fortnightly, between 9 a.m. and 11
a.m., to an accuracy of 0.1 kg, starting on the first day of
the experiment.

Health state: Veterinary inspection was carried out every
morning over the entire period of the experiment in order
to evaluate the health state of calves. An experienced
veterinarian classified the diagnosed diseases primarily by
clinical symptoms, such as cough, cold, and diarrhoea,
and graded the conditions as mild, medium, or severe.
Body temperature was measured in severe cases. All
deaths, morbid conditions, recommended treatments, as
well as applied therapies were duly recorded. Diseases
that affected the calves were divided into four groups:
1. Respiratory system diseases: pneumonias and
common colds,
2. Alimentary tract diseases: diarrhoea of various origin,
rumen perforation,
3. Lameness,
4. Other diseases: small injuries and bruises, omphalitis.
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Throughout the process of raising, the calves were also
subjected to veterinary prophylactic measures.
Statistical analysis: The obtained data was analysed
statistically by means of the STATISTICA 9.0. PL
computer software using the t-test for the comparison of
body weight gains and feed intake of calves between the
calf barn and igloo hutch groups. Chi-square statistics was
used to compare number of sick days and dead animals.
RESULTS
Growth and feed intake: The calves housed in group
hutches were characterised by significantly (P<0.001)
higher final weight and daily gains, by 20.5 kg and 252 g,
respectively, as compared with those housed in the barn
(Table 1). The average daily milk replacer intake was
significantly higher (P<0.001) in the calf barn group,
whereas the mean intake of concentrate per calf was
significantly (P<0.001) higher in the igloo group.
Health state: Respiratory system diseases were most
frequent, persisting for 135 days in the calf-barn group, or
3.57% in relation to the number of days of the experiment
(Table 2). This period was shorter in the igloo-hutch
group, 47 days and 1.24%, respectively (P<0.001). The
total number of sick days, 163 days (4.31%), was
considerably higher in the calf-barn group (P<0.001),
whereas in the igloo-hutch group it was 77 days (2.04%).
Whenever a calf of the igloo-hutch group was sick, it took
it shorter to recover and the disease itself was much less
severe, especially in the case of respiratory infections.
This resulted in a considerably lower mortality rate in this
group of calves; only 2 deaths (4.4%) were noted in the
igloo-hutch group, whereas as many as 8 calves (17.8%)
died in the barn group (P<0.05).
Table 1: Effect of housing system on calf growth performance
Specification
Calf barn Igloo hutch
Mean SEMa Mean SEMa
Age at entering the experiment
19.11 1.41 19.11 1.15
(days)
Initial body weight (kg)
50.82 1.18 50.62 1.30
Final body weight (kg)
111.57 4.21 132.09 2.98
Body weight gain (g/day)
721
41 973 25
Milk replacer intake per calf
6.19 0.14 5.51 0.15
(kg/day)
Pelleted feed intake per 1 calf
0.87 0.06 1.23 0.08
(kg/day)
Maize silage intake per 1 calf
0.19 0.01 0.16 0.01
(kg/day)
Corn grain intake per 1 calf (kg/day) 0.49 0.03 0.43 0.03
Total solid feed (concentrate, corn 1.59 0.05 1.79 0.07
grain and maize silage) intake per 1
calf (kg/day)
a
Standard error of mean.
Table 2: Calf morbidity during the rearing period
Calf barn group Igloo hutch group
Specification
number of
number of
%
%
sick days
sick days
Respiratory system diseases
135
3.57
47
1.24
Digestive system diseases
19
0.50
7
0.18
Lameness
7
0.18
1
0.03
Other diseases
2
0.06
22
0.58
Total number of sick days
163
4.31
77
2.04
Dead animals (n)
8
17.8
2
4.4

P-value
1.00
0.91
<0.001
<0.001
<0.001
<0.001
0.12
0.13
<0.05

P-value
<0.001
<0.05
<0.05
<0.001
<0.001
<0.05
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DISCUSSION
Diseases, more frequent and more persistent within
the barn group, should probably be blamed for lower
gains attained by the calves managed this way; however,
lower consumption of concentrates (pellets in particular)
may have also led to poorer growth of the calves housed
in the building compared to those in the hutches. The
calves in igloo-hutch group began feeding on solid feeds
earlier and consumed larger amounts of these feeds. This
also reduced the individual consumption of milk replacer,
which can be considered as a positive effect, since it
contributes to faster development of the alimentary tract
of the ruminant.
Hill et al. (2007) noted that naturally ventilated calf
housing in all weather conditions had a positive impact on
feed intake and growth rate of young calves. The main
advantages of hutch housing include: isolation, less
pathogen loads, open ventilation and physical comfort of
young calves. Moreover, the polyvinyl hutches are
durable and easy to clean and maintain (Razzaque et al.,
2009).
In the study by Scott et al. (1993), calves housed in
cold hutches consumed as much feed as those housed in
buildings. On the other hand, Hepola et al. (2006) found
no differences in feed intake between calves housed in
groups in building and those housed outdoors with heated
or unheated shelters. No differences were found in weight
gains either. The group-housed calves started to take solid
feeds sooner than those housed individually, with a higher
consumption of milk, hay, and solid feed during the first 7
weeks. Terré et al. (2006) report that no differences were
in final body weight and starter total dry matter intake
between calves reared in individual pens and calves
grouped in pens.
Although intensive milk feeding results in faster
growth of the calf in the initial stage of rearing, it is
inappropriate from both breeding and economic point of
view. Hepola (2003) states that feeding calves too long
with large amounts of milk may later bring a setback in
growth due to a low solid feed intake. Also Franklin et al.
(2003) have demonstrated that if feeding solid feeds, such
as grain, starts sooner, provision of milk and milk
replacers can be discontinued sooner as well, which
reduces costs and labour without a compromise to the
growth rate.
In our study, respiratory tract diseases were most
frequent, especially among the calves housed in the barn.
We have also recorded higher mortality in this
management system. Earlier studies have shown that the
hutch calf management system is accompanied by lower
calf morbidity and lower calf death rate as compared with
calf-barn rearing (Esslemont and Kossaibati, 1996;
Razzaque et al., 2009).
Infectious diseases such as diarrhoea and respiratory
diseases are the most frequent health disorders of calves
during their first 3 months of life (Svensson et al., 2006;
Gulliksen et al., 2009; Pourjafar et al., 2011; Lorenz et
al., 2011a; 2011b). They are associated with mortality or
lower growth rate and induce treatment costs. Enteric and
respiratory pathogens can be transmitted via contacts
between calves (Marcé et al., 2010). Lundborg et al.
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(2003) assessed that growth rate in calves with apparent
symptoms of respiratory system diseases was
approximately 25 g/day lower than that in healthy ones.
Svensson and Liberg (2006) have found that smaller size
of the group reduces the incidence of respiratory diseases
and improves the growth rate of the calves. They also
suggested that a group of calves sharing an automatic
feeder should not exceed 10 animals. The authors
observed that calves housed in a calf barn in groups of 1218 suffered from respiratory system diseases more often
than those housed in groups of 6-9, whereas no
differences were found in the incidence of diarrhoea.
Hänninen et al. (2005) did not find significant differences
in health between individually reared calves and those
reared in groups of four. Space per calf affects health of
calves in large groups. A trend has been found that a small
space per calf increased the incidence of pneumonia in
particular. Hepola (2003) observed that if the allowed
space was larger than 1.4 m² per calf, no health problems
were encountered.
Conclusion: The calves housed in groups with igloo-type
hutches attained significantly higher body weight gains as
compared with those housed in groups in the calf barn.
They consumed significantly more solid feeds, mainly
pellets, and significantly less milk replacer. The igloohoused calves had also a lower incidence and lower
persistence of respiratory diseases.
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