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Abstract The objective was to find whether calf behaviour is affected by it rearing to weaning in 84 days, gender, and the
sire lineage. 99 Holstein calves were assigned to 1 of 3 treatments: artificially reared in hutches (A), suckling of a foster cow
(F), or suckling of the mother (M). After weaning (84 days), all calves were kept separately by sex in age-balanced groups.
The speed of traversing the maze was recorded at 6 months of age. The open-field observation was performed at 10
months. The average time of traversing the maze facility was no significantly different among treatment groups. The
average time of traversing the maze for 6 tasks was the highest in A and the lowest in the F group (P 0.05). At the openfield test, the difference compared to the grid (square) crossings was significant at the 1st minute of the 1st test (P 0.05).
The average of the grid crossings in all tests was highest in M (139.5) and the lowest in A (123.1) (P 0.05). There were no
significant differences between sex in behaviour in the maze or the open field tests. Sire lineage significant effect was found
in vocalisation and defecation behaviour. The results show that the method used to rear calves and sire lineage may have
an impact on their later behaviour.
Keywords dairy cattle, behaviour, maze, open-field test, weaning
1. Introduction
Calves artificially reared are separated from the
mother within 24 hours after birth, housed individually in
hutches, and fed by the milk replacer (MR) (Albright and
Arave 1997; Davis and Drackley 1998; Novak et al 2019).
Apart from immediate welfare problems, the early
separation of dam and calf is likely to have negative
implications on the health, e.g. poor udder health, endemic
calf diseases, high susceptibility to stress and disease, and
instability of social structures in the herd (Albright and Arave
1997; Broom and Fraser 1997).
The suckling systems can be broken down into
multiple parts (Krohn 2001). The foster suckling system (also
called Cow-calf contact system) means that 2–4 calves are
kept together and suckle one foster cow (Albright and Arave
1997; Loberg and Lidfors 2001; Ellingsen et al 2016). The
restricted suckling system implies that the calf is allowed to
suckle its mother during short periods daily, for 2 x 15 or 2 ×
30 min (Fröberg et al 2007, 2008; de Passillé et al 2008; Roth
et al 2009; Johnsen et al 2016). The suckling systems offered
increased opportunities for natural behaviour, calf-cow
bonding, and physiological drinking of milk (Wagenaar and
Langhout 2007; Gygax and Hillmann 2018; Oliviera et al
2020).
It is accepted that the early behavioural
developmental period in calves is of crucial importance for
the stress-sensitivity of the animal in its later life. The poor
rearing conditions in modern husbandry production systems,
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therefore, lay a foundation for the sensitivity to welfare
problems that are experienced in adult animals (Albright and
Arave 1997; Hagen and Broom 2004; Broom and Fraser
2007).
Dairy cattle need to develop behavioural flexibility to
successfully cope with the stressors and changing
environments they will encounter over their lifetime. It
allows the individual animal to adapt behaviourally to
changes in its environment (Wechsler and Lea 2007;
Manteuffel et al 2009a; Grandin and Deesing 2014; Broucek
et al 2017; Daigle et al 2020). Dairy cattle must be learning to
operate feeders, drinkers, or visits of an automatic milking
system (Fraser and Broom 1997; Broom and Fraser 2007;
Broucek and Tongel 2015; Horvath et al 2017).
Multiple tests have been developed to evaluate cattle
behaviour (e.g., labyrinth test, open field test), but each of
these tests evaluates the animal's response to different
stimuli (Forkman et al 2007; Daigle et al 2020). The maze
learning ability is a type of operating conditioning and can be
called trial-and-error learning or instrumental learning. The
behaviour is the instrument by which the reinforcement is
obtained (Houpt 1991; Kilgour 1981). Cattle can learn to
traverse a maze when they are provided with step-by-step
learning opportunities (Wredle et al 2004; Hirata et al 2016).
Open-field tests are a method recommended to evaluate the
temperament in animals and their ability to adapt to new
unknown conditions (Kilgour 1975; Manteca and Dough
1993; Forkman et al 2007; Broucek et al 2011).
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The objective was to find whether dairy calves
behaviours are affected by rearing to weaning in 84 days,
gender, and the sire lineage.
2. Materials and Methods
2.1. Animals and treatments
The treatment of the animals was approved by the
Ministry of Agriculture and Rural Development of the Slovak
Republic, no. 115/1995 Z.z. and 377/2012 Z.z. The
experiments were carried out in accordance with the Code of
Ethics of the EU Directive 2010/63/EU for animal experiments
and were performed according to the ethical guidelines and
regulations set forth by National Agricultural and Food
Centre, Research Institute for Animal Production
Nitra/Ethical Commission, Hlohovecka 2, Luzianky, Slovakia.
At the birth, 99 Holstein calves (53 males and 52
females, descended from 4 sires) were randomly assigned to
one of three rearing treatments. From each of the three
males and each of the three females, one calf was randomly
selected into the appropriate treatment group.
Group A, n=35, 18 males, 17 females, after having
nursed their dams in individual pen for 24 h in hutches from
2nd to 56th day (bucket with nipple, MR, 2nd day 3 x 0.5 kg,
3rd day 3 x 1.0 kg, 4th day 3 x 1.5 kg, from 5th day 6 kg/day,
to 21st day 3 x daily), then loose housing pen to weaning from
57th day (bucket with nipple, MR, 6 kg/day, 2 x daily).
Group F, n=34, 17 males, 17 females, after 3 days with
own mother in individual pen, then pen with non-milked
cows from 4th day, calves could suckle at any time. The
number of calves per nursing cow was determined according
to milk yield of selected cows. Requirement 6 kg of milk per
calf and day was available.
Group M, n=36, 18 males, 18 females, separately in a
common individual pen with mother (milked from 2nd day)
to 21st day, suckled a mother’s udder 10 minutes 3 times per
day, then group pen from the 22nd day (6 kg milk per day, 2 x
daily, bucket with nipple).
Experimental calves originated from four sires (S1, S2,
S3, and S4). The distribution was as follows: A (S1=5, S2=9,
S3=12, S4=9); F (S1=3, S2=10, S3=15, S4=6); M (S1=8, S2=5,
S3=14, S4=9). By gender, this represented: Males (S1=9,
S2=10, S3=20, S4=14); Females (S1=7, S2=14, S3=21, S4=10).
All calves were weaned abruptly at the age of 12
weeks and moved to group housing pen, where equal
conditions of nutrition were ensured. The transfer was made
at the exact age of 84 days. Live body weight (LBW) of the
calves was recorded at birth. All calves were weighed every
week and then every month after weaning. The calves were
weighed on the plate scale with LCD (Soehnle, Germany),
load capacity up to 1000 kg, weighing accuracy +/- 0.1 kg.
2.2. Feeding and health control
From the 2nd day until weaning the calves were
offered starter concentrate mixture (SCM) and alfalfa hay ad
libitum. All calves offered the same SCM and forage.
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After weaning, calves were fed alfalfa hay and corn
silage ad libitum and 1.5 kg/day of concentrate mixture (CM).
From 181 days, the males and females were fed the same
total mixed feed ration throughout the study. The CM (1.5
kg/day) was fed separately. Drinking water was available at
all times throughout the study. The methods of Slavik et al
(2009) and Novak et al (2010) for the evaluation of the health
were used.
2.3. Housing
Hutches (group A) were made from fibre-glass (white
colour), used from the second day of life to relocation to
group housing at the age of 8 weeks. Each hutch (1.8×1.2 m)
had an outside fenced yard of 1.8×1.2 m, bedded with straw.
Hutches were arranged in rows, 0.8 m apart. Group F was
housed in a pen of 9x4.5 m (3 nursing cows and 10-12 calves).
Cows were tied in the pen, calves loose. Calves received SCM
and alfalfa hay separately. Group M was kept in individual
pens of 4.5x4.5 m, one cow, one calf. A small part of the pen
was separated for calf (1.2 x 4.5).
After weaning from milk feeding, all calves were kept
sex separately in age-balanced groups in loose housing
bedded pens with the same feed ration. Approximately 10 15 calves were kept in a pen of 9x4.5 m. Each treatment
group had its pens for males and females, also pens
differentiated by age. The principle was observed that the
age difference in one pen was not higher than 21 days. The
calves of A group could see and touch each other through the
openings in the upper part of the pen wall or fenced yard of
the hutch. The calves had no visual contact with the mother
(M group) or foster cow (F group), only acoustic. Each calf had
free access to clean drinking water in a plastic bucket or
automatic drinker throughout the study.
2.4. Behaviour
2.4.1. Maze
Learning ability was evaluated at the age of 6 months
of life by the Hebb-Williams test. The closed field maze was
constructed in an 8 x 14 m room. Problem tasks were
constructed using 2 m high plywood barriers. The path of the
cow through the maze task was recorded by video. Calves
solved six tasks for three days. Tasks 1 and 2 used a left-side
solution, 3 and 4 a right-side solution, and 5 and 6 a central
solution (Kilgour 1981). Odd-numbered tasks were in visual
form, while even-numbered problems were non-visual. The
motivation to finish the problem was access to a
concentrated mixture at the exit. Each task was performed
twice (two runs). The speed of traversing the maze and the
time of standing in the maze were recorded.
The calf was put into the maze entrance and a door
closed behind it. The animal was timed from when it entered
the maze until it got out. If the calf stood without movement
in the enter part for more than 3 minutes, it was forced gently
to movement. If the calf stood without movement more than
3 minutes in the rear part of the maze, it was taken out. The
calf was allowed to CM eating for only a few seconds,
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whereupon it was lead out of the maze. On the first
observation day the calves completed five runs, the first run
was for training.
2.4.2. Open-field
Bulls and heifers were individually tested in the 10th
month of life in a 10 x 10m arena marked off into 9 squares.
Tests are 5 min. long and repeated two times daily during 2
consecutive days. Arena had a concrete floor and was
visually and acoustically isolated from other animals. After
testing of each calf, the arena was carefully cleaning by
flushing of water. The numbers of crossed squares (also
called grid crossings), vocalizations, defecations, and
urinations were recorded.
Behavioural data were obtained by video observations
and electronic measurements. The room of the maze and
arena for open-field tests were equipped with video cameras
for continuous filming of the cows’ activities. There were
computer technics and software for evaluation (cameras
Samsung SCB-3000P, HDD recorder Versatile H.264 DVR), and
the Observer XT, Noldus (software on transmitting
behavioural activities into numerical data).
2.5. Statistical analyses

observed variables in groups was calculated by preliminary
variance tests which determined whether the variabilities
were equal. Bartlett’s test for the equality of variance tests
was used for an unequal size of samples. Differences
between groups were tested by Comparisons of Mean Ranks.
Significant differences among means were tested by
Bonferroni’s test.
All values are reported as means ± standard deviation.
The interactions between observed factors (treatment,
gender, and sire lineage) were also computed. The following
model of General AOV/AOCV on observed factors (treatment
and sire lineage) was used:
Yijk = μ + Ti+ Gj + Sk + ij + ik + jk + ijk
where Yijk is a dependent variable, μ is the overall mean, Ti is
the effect of factor treatment on the level i, Gj is the effect of
factor gender on the level j, Sk is the effect of factor sire
lineage on the level k, ij is the interaction between factor T
on the level i and factor G on the level j, ik is the interaction
between factor T on the level i and factor S on the level k, jk
is the interaction between factor G on the level j and factor S
on the level k, and εijk is the residual error.
3. Results

The data were analysed using a general linear model
ANOVA (AOV/AOCV) by the statistical package STATISTIX,
Version 10.0. The dependent variables were times maze
traversing and standing, number of square crossings,
vocalizations, and defecations. The independent variables
were treatment group (T), gender (G), and sire lineage (S).
The normality of data distribution was evaluated by
the Wilk-Shapiro/Rankin Plot procedure. All the behavioural
parameters were normally distributed and no relevant
outliers appeared. The homogeneity of variance of the
Group

N Mean

The results from the maze learning ability are shown
in Table 1. There were no significant effects of treatment,
gender or sire lineage on calves’ behaviour. The average time
of traversing the maze for 6 tasks was the highest in A group
(1582.4±346.55 s) and the lowest in F group (1455±862 s; P
0.05). Similarly, the time of standing in the maze was a
tendency for the A group increasing (948.34±346.89 s,
862.71±384.65 s, 873.76±411.97 s; P 0.05).

Table 1 The maze behaviour for all tests.
SD
Treatment factor
Group

Sex

Sire

NS

NS

NS

NS

NS

NS

Times maze traversing
A

36

1582.4

346.55

F

34

1455.5

419.43

M

35

1466.4

418.67

Times maze standing
A

36

948.34

346.89

F

34

862.71

384.65

35

873.76

411.97

M
*P

0.05;

**P

0.01;

***P

0.001; Group A (individual hutch); Group F (suckling foster cow); Group M (suckling mother);
N=number of animals; SD=standard deviation; NS=non-significant.

At the observation of the open-field test, the
difference compared to the grid crossings was significant at
the 1st minute of the 1st test (A 7.12±2.88; F 9.12±3.48, M
9.24±4.17; P
0.05) (Table 2). The average of the grid
crossings in all tests was tended to be highest in M and the
www.jabbnet.com

lowest in A (A 123.06±57.71, F 136.68±36.31, M
139.55±42.18; P
0.05). There were no significant
differences between sex and sire.
The highest number of vocalisations at the first minute
of the 1st test was recorded in group M and the lowest in
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group A (A 2.59±3.09, F 3.41±3.34, M 4.79±4.36, P < 0.05)
(Table 3). The same significant trend was found for the total
number of vocalisations (A 20.28±19.07, F 24.44±19.43, M
30.03±20.83, P < 0.05). No significant differences were found
in gender comparison. Calves after father S1 had the lowest
vocalisations number and calves descended of sire S2 the
highest at the first minute (S1 2.42±3.03, S2 4.45±4.12, S3
4.02±4.01, S4 2.83±2.98; P < 0.05) and for all first test (S1
2.64±4.43, S2 7.22±6.32, S3 7.15±7.05, S4 7.50±6.61; P <
0.05).
The defecation numbers during the first minute of the
1st test and for all tests were statistically different (Table 4).

Group

*P

Mean

A
F
M

34
32
35

7.12
9.12
9.24

A
F
M

34
32
35

33.66
33.50
34.36

A
F
M

34
32
35

123.06
136.68
139.55

0.05; **P

Group

*P

N

Table 2 Grid crossings number.
SD
Treatment factor
Group
1st minute of 1st test
2.88
3.48
0.0487*
4.17
A:M,F*
Test 1
12.48
10.62
NS
9.15
Total for all tests
57.71
36.31
NS
42.18

Sex

Sire

NS

NS

NS

NS

NS

NS

0.01; ***P 0.001; Group A (individual hutch); Group F (suckling foster cow); Group M (suckling mother);
N=number of animals; SD=standard deviation; NS=non-significant.

N

Mean

A
F
M

34
32
35

2.59
3.41
4.79

A
F
M

34
32
35

5.72
6.20
7.91

A
F
M

34
32
35

20.28
24.44
30.03

Table 3 Vocalisations number.
SD
Treatment factor
Group
1st minute of 1st test
3.09
3.34
0.0226*
4.36
A:M*
Test 1
6.23
6.33
NS
7.15
Total for all tests
19.07
19.43
0.0496*
20.83
A:M*

Sex

Sire

NS

0.0488*
S1:S2*

NS

0.0498*
S1:S2*

NS

NS

0.05; **P 0.01; ***P 0.001; Group A (individual hutch); Group F (suckling foster cow); Group M (suckling mother);
N=number of animals; SD=standard deviation; NS=non-significant. Interaction: Sex * Sire in Test 1 (P < 0.01)

4. Discussion
4.1. Maze behaviour
In recent years, farm animals have been increasingly
used in experiments on maze or spatial learning. It was
showed that dairy cattle can learn from difficult tasks
(Wechsler and Lea 2007; Manteufel et al 2009 b; Lauber et al
2009). According to Hirata et al (2016), cows can learn to
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The lowest number of defecations was identically recorded in
group A and the highest number was found in group F (A
0.42±0.38, F 0.87±0.44; A 3.41±3.50, F 5.12±2.67; P < 0.05).
The significant difference was determined among the sire
lineages at the first test (S1 2.00±1.30, S2 1.59±1.09, S3
1.10±1.09, S4 1.21±1.14; P < 0.05).
There were no significant effects of treatment, gender
or sire lineage on calf’s urination. We did not found any
significant interactions among calculated factors, except for
an interaction between Sex and Sire lineage in Test 1 (P <
0.01).

traverse a maze when they are provided with a gradual
increase in the difficulty of learning opportunities.
We did not find significant differences in the time of
traversing the maze among treatments, but the tendency
was clear. Calves from group F solved the problems the
fastest, and this was evident in all the tests. The slowest
passage through the maze was found in group A calves. These
results suggest that providing enrichment in the form of
a foster teat during the milk feeding period can change calf’s
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behaviour responses in ethological tests. Calves of F group
took less time to find the reward during the learning tasks.
Calves housed in unenriched environments (A) or enriched
environment for 21 days only (M) had reduced flexibility in
maze tasks.
However, Horvath et al (2017) found that allowing
calves to diversify the environment during the liquid feeding
period reduced their reactivity to a novel object placed in the
maze. Therefore, we must recall that their environment
enrichment concerned offering hay and artificial teat and
that is something different than in the present experiment.
Also, it is well known that temperament may affect learning
in calves, but only weak relationships were found between
temperament and learning traits (Webb et al 2015).
However, we did not evaluate temperament in the presented
work.
Group

*P

N

Mean

A
F
M

34
32
35

0.42
0.87
0.67

A
F
M

34
32
35

1.12
1.53
1.42

A
F
M

34
32
35

3.41
5.12
4.15

0.05; **P

Table 4 Defecations number.
SD
Treatment factor
Group
1st minute of 1st test
0.38
0.44
0.0491*
0.41
A:F*
Test 1
1.29
1.05
NS
1.14
Total for all tests
3.50
2.67
0.0499*
2.87
A:F*

Sex

Sire

NS

NS

NS

0.0462*

NS

NS

0.01; ***P 0.001; Group A (individual hutch); Group F (suckling foster cow); Group M (suckling mother);
N=number of animals; SD=standard deviation; NS=non-significant.

The reason for our insignificant differences between
groups may also be the increased variability. Horvath and
Miller-Cushon (2018) suggest that individual variability in Tmaze tasks may be predictive of behavioural responses and
the ability to adapt to a novel environment.
The present experiment showed that neither gender
nor sire lineage significantly affected the times of running
across the maze and standing in the maze. But, heifers were
faster in running a maze (1488 s versus 1511 s, for all six tests)
than bulls. It is not different compared to Stewart et al (1992).
Also, Arave et al (1992) proved that male calves were slower
to find the food reward than females. Holstein heifers of
some sires showed a better ability to learn in the maze.
4.2. Open-field behaviour
4.2.1. Locomotion
The group A moved the least in the open-field arena,
on the contrary, both suckling groups F and M differed only
minimally in the movement measured by the transitions of
squares (136.7 versus 139.5 squares). This may point out that
suckling milk from foster cow and mother or loose housing
may alter calf locomotor responses to the unknown arena of
www.jabbnet.com

Purcell and Arave (1992) studied the effect of early
rearing experience on behaviour. They found that preweaning isolation affected learning ability. Also, at the
studies of Gaillard et al (2014) and Meagher et al (2015), the
individually housed calves had learning deficits versus paired
and grouped calves. We assume that calves raised in
individual hutches, that is, in isolation and with limited
movement (A) cannot sufficiently express their social
behaviour; they cannot quickly cope with the new situation,
and therefore have impaired learning abilities. These results
confirm the previous findings of authors Costa et al (2016).
However, it was also noted that being in a group impaired the
occurrence of active adaptive strategies (Veissier and Le
Neindre 1992).

the open-field. Providing social enrichment in the form of
housing with foster (to weaning) or with mother (to 21 days)
makes calves less fearful in novel social and environmental
situations than individually-housed calves (A). Calves from
group housing pens certainly adapt faster to unfamiliar
environments when they are repeatedly let into the openfield test arena than individually housed calves (Gaillard et al
2014), and they are faster to touch novel objects (Meagher et
al 2016). Suckling was found to influence the levels of
reactivity: compared to weaned heifers, suckling heifers
reacted more to the feed after fear conditioning (Veissier et
al 1987). Housing calves in groups allows them to perform
their natural social behaviour, provides more space for play
and general activity which improves their welfare (Vaughan
2014).
Other authors (Jensen and Larsen 2014; Marino and
Allen 2017) show that calves housed individually are more
fearful of unfamiliar calves than are pair-housed calves.
However, de Paula Vieira et al (2012) noted that individually
reared calves are more reactive, and spend much more time
exploring the unknown space than pair housed calves. In
cattle, enhanced locomotor activity is an indicator of stress
(Juhas and Debreceni 1998) and reduced locomotion can be
an indicator of fearfulness (Van Reenen et al 2005).
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According to de Passillé et al (1995), Keyserlingk von
et al (2009) and MacKay et al (2014), frightening, in
particular, is an important negative trait. At the present work,
the method of rearing using a foster cow or own mother
could be the cause of excitement in an isolated area of the
arena, which manifested itself in intense movement. These
two groups of calves had formed a bond with adult cows
during the milk feeding stage, and they were probably less
independent than calves from artificial rearing in hutches.
Calves reared in smaller pens show more locomotor
play when released into a larger open area (Dellmeier et al
1985, 1990; Jensen and Kyhn 2000; Jensen et al 2004; Rushen
and de Passillé 2014). Behaviour in the open field reflects
several motivations (de Passillé et al., 1995). Increased
locomotion after a period of restriction may indicate an
internal motivation to perform that behaviour during the
period of restriction (Dellmeier et al 1990; Jensen et al 1999b;
Sutherland et al 2014). However, Wagner et al (2013) found
that mother-reared calves with unrestricted contact with the
cowherd had less frequently locomotor play than artificially
reared calves fed milk via an automatic milk feeder.
Locomotor behaviour in the open-field test did not
differ either between sex groups or among the observed
sires. However, we may not have made a precise distinction
between the kind of motivation in cattle which is expressed
by locomotor behaviour: fear, exploration, or social
motivation.
The present study was no significant differences
among the sex factor. However, heifers were more mobile in
the open-field facility. They crossed more squares than bulls
(136.3 versus 129.8). Also in other open-field test variables
manifested themselves differently compared to bulls.
4.2.2. Vocalisation and defecation
Calves M group mooed the most and calves A group
vocalised the least. Significant differences were recorded at
the first minute of the first test and in the total value for all 4
tests. It is difficult to explain this phenomenon. According to
the authors of the present study, this may be similar to the
previous variable, the number of crossed squares. The
highest number was found in group M and the lowest in
group A. The reason is probably the restrictive suckling of
mothers (only 3 x daily) when calves waited for their milk
dose and vocalised impatiently and eagerly (de la Torre et al
2016). We must also mention again an important negative
feature, namely independence. Also, it is likely that the vocal
response emphasising how cattle have a level of habituation
to social isolation (Juhas et al 2001; Mueller and Schrader
2005; Siebert et al 2011; Green et al 2018) and may be a
useful indicator of their physiological and psychological
functioning (Watts and Stookey 2000).
The vocalisation of calves during open-field tests can
be a response to separation and it expresses acute stress or
an unpleasant treatment (Lidfors 1996; Flower and Weary
2001, Watts and Stookey 2001; Stehulova et al 2008; Rhim
2013). Vocalisation behaviour increases with longer contact
with the mother from birth (Johnsen et al 2015; Stehulova et
www.jabbnet.com
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al 2017; Steele 2019). The inclination of a calf to vocalise is
impacted by time of separation from its mother or foster cow
(21 days or 84 days). This may apply to group M from the
present study. Cattle also vocalize more frequently when
visually isolated from companions (Boissy and Le Neindre
1997).
No significant differences were found in gender
comparison. But, heifers had a higher frequency of mooings
for all four tests (6.8 versus 6.4). Watts and Stookey (200l)
reported that the vocal responses of cattle to visual isolation
are influenced by genetic factors. This variability imposes
some limitations on how vocal response should be used in
welfare measurement. At the current study, calves after
father S1 had the lowest vocalisations number and calves
descended of sire S2 the highest at the first minute and for
the whole first test. Differences were significant.
Cattle are known to defecate and urinate in response
to stressful situations (Friend 1991). The elimination
behaviour may be a result of arousal without necessarily
indicating an emotional response (Lauber et al 2006;
Vaughan 2014). Group A calves defecated the least and group
F calves the most in the open-field arena. This was most
pronounced in the first minute of the first test and the total
value for all 4 tests. It could have caused by the animal's fear
and uncertainty. Certainly, these two variables are closely
related. Similar results noted Albright and Arave (1997).
Calves, those reared in groups being alone for the first time,
urinated and defecated more than calves reared in isolation.
Our present results are in contrast to the findings of de
PaulaVieira et al (2012). They recorded that individually
reared calves defecated more than pair kept calves.
Heifers had higher frequency defecations for all four
tests (4.5 versus 4.0). The significant difference was
determined among the sire lineages at the first test, the
highest number of defecations had calves after S1 and the
lowest offspring of the bull S3. There were no significant
effects of treatment, gender or sire lineage on calf’s
urination.
5. Conclusions
The main purpose of this study was that providing
calves with different feeding and housing to weaning would
change their success in a maze test and reactivity to novel
stimuli in the open-field test.
In the evaluation of the entire maze test, groups F
(suckling of foster cows) appears to be the most adaptable,
and calves from group A (hutches) the least adaptable.
At the open-field test, the difference compared to the
grid crossings was significant at the 1st minute of the 1st test.
The average of the grid crossings in all tests was highest in M
(suckling of the mother) and the lowest in A. There were no
significant differences between sex groups in the maze
behaviour or locomotion in the open field tests. A sire-lineage
significant effect was found only in vocalisation and
defecation behaviour. The results show that the method used
to rear calves may have an impact on their later behaviour.
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