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Nutrition and Physiology

Ethological evaluation of a building for free housing of dairy cows. Il. Behavioural activities in
the winter

|. Varlyakov *, T. Slavov, N. Grigorova
Department of Animal Physiology, Faculty of Agriculture, Trakia University, 6000 Stara Zagora, Bulgaria

Abstract. The aim of the research was through a study of four areas of satisfaction of the biological requirements of animals to make ethological evaluation of a
building for free-range dairy cows: freedom of locomotion, social contacts, conditions for having a rest and available symptoms of discomfort. Data from the
study conducted during the winter, showed that at ambient temperatures less than -5 °C, the basic behavioural activities, characterizing the status of comfort
were within the norm. The cows used mostly yard (iFA=0,79038), less - boxes (iFA=0,16412) and the least - paths (iFA=0,04550). A seasonal effect is found of
using the boxes for rest and rumination and reducing the time for these activities in the yard. Be confirmed in previous studies identified two behavioral
phenomenon - a very early start of ruminating - immediately after eating, and increased rumination in standing position, not only on the yard but also on the
paths and the entrance of the milking parlour immediately before the start of milking. Using a 4-grade scale for evaluation, based on 4 spheres of biological
requirement satisfaction, it is concluded that housing conditions applied in the family dairy farm “Land O'Lake” in the town of Nova Zagora, has achieved a high
degree (good grade) of biological requirements satisfaction, due to: provided possibilities for loose movement and free choice of all behavioural activities
leading to over 82% efficiency in use of the areas of the building; solid hierarchy is built in the groups which results in lack of conflicts; provided time and place for

restand ruminating; lack of any symptoms of discomfort.

Keywords: animal behaviour, housing systems, animal welfare, ethological evaluation

Introduction

Trends, outlining the development of dairy cattle breeding in
Bulgaria over the past few years: consolidation of farms; import of
breeding animals - to increase the existing genetic potential;
improvement of facilities - to ensure production of quality and safe
raw materials and products. Widely used are half-open buildings
with lightweight structures, roofs and walls. The number of animals
in one room and in one group is increased. Economic reasons
behind that fact are: increased labour productivity; production
processes are suitable for mechanization and automation; the single
cow spot is slightly cheaper (mostly at the expense of lightweight
construction). The aim is to create preconditions for ensuring the
comfort and farm animals through new technologies and as a result -
profit by a greater degree from genetic potential (Bowell et al., 2003;
Haskell et al., 2003; Carey et al., 2004; Uzunova, 2007). The
investigations in field of ethology for dairy cows in our country are
sporadic and very closely professionally oriented (Bivolarski, 1985;
Tossev et al., 1987; Popova-Ralcheva et al., 2002; Dinev et al.,
2003; Rusev, 2003).

Production restructuring of the branch is stimulated by changes
in the legal basis (art. 16 and 17 of Livestock Act), animal health
requirements for cattle breeding farms (article 4, section 2, Article 9
andAnnex Ne 2 toArt. 9, items 2 and 5 of Regulation Ne 44 of April 20,
2006) building fund requirements for facilities and equipment (Annex
[1l, Section IX, Chapter Il of Regulation 853/2004/EC), requirements
for raw milk (Annex I, Section IX, Chapter I (lll, 3) Regulation
853/2004/EC) and adopted changes to Regulation (EC) Ne 1662.
Investing today's large financial resources, milk producer is
concerned, where the intersection of his economic interest with the

* e-mail: ivanvar@uni-sz.bg
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biological capabilities of the animals. Hopes for quick return of solid
investments are often compromised by ignorance or failure to
comply with the biological requirements of cows. Answers to this
question may be given only through expert assessment of the
environmental conditions from ethological perspective. This
determined the main objective of this study - to explore the limits of
reasonable compromise, the intersection of two points of interest -
economic, human and organic with the milk machine - the cow, while
seeking to obtain the final result -more and higher quality production
without violating the standards accepted in EU member countries.

Diet manipulation behaviour were assessed by growing
conditions from ethological perspective, concluding from the
gathered knowledge about the predecessor of the cow of which
remained behavioural patterns, adaptive capacity requirements
environmental conditions, refracted through modern theories of
combat stress.

Material and methods

The survey was conducted in a family dairy farm named “Land O'
Lake” near the town of Nova Zagora, distinguished by the following
features:

Type of building - half open - its southern longitudinal wall is
missing is replaced by a curtain, which was closed in whole orin part
depending on the speed of wind, the temperature or in case of rain.
There are three rows of individual stalls, a row of internal columns
and the roof is plasticized steel sheet, insulated with 4 cm
polyurethane.

Group size - more than 90 cows, which strongly influences their



social behaviour.

Milking parlour - type herringbone, equipped with all necessary
technical facilities. Before entering the milking zone, animals are
staying in the entrance (waiting room), situated in the central part of
the manufacturing building.

Food - fodder is distributed through a feed-mixer on a trailer
located on the crib two perpendicular sides of the yard.

Manure cleaning - by tractor who pushes both fertilizer trails
along the courtyards of the building and from there transported to the
decontamination and broadcasting.

Regulating the microclimate — a curtain fitted into the room
instead of a south wall, which is closed in whole or in part depending
on the speed of airflow, the temperature, in case of rainy weather.
Moreover, the cows have free access to concrete yard with installed
watering equipment. Cows are able to use for resting purposes three
longitudinal rows of individual cubicles, located in the building.

Experimental Animals

It has been studied the behaviour of dairy, Brown breed -
imported from Austria. Animals (mainly mated heifers) were
purchased from private farms in different regions of Austria.

Ethological Methods

Ethological observations are conducted in 24 hour periods over
the four seasons. For the purpose of our research, the method of
direct, non-stop 24-hour monitoring of the group was adopted. The
reading registrations were done at interval of 10 min, aimed at
achieving necessary authenticity and reliability of the results
(possible deviation of less than 5%). The main objects of our
observation were: feeding behaviour, moving and rest behaviour,
represented by their activities — feeding, ruminating, moving and
resting, being in a completely calm and relaxed state. Behavioural
stereotypes have been recorded: acts of discomfort, abnormal forms
of behaviour, communications and positions for maintaining the
hierarchy. The results of the observation gave us a base for
evaluating the conditions of the farm from ethological point of view as
well as the extent of biological requirements satisfaction. Four-grade
scale was used for our evaluation as we did in our previous studies
(Varlyakov et al., 2007, 2010) and it occurred to be much more
efficient than scales used by other scientists (Bartussek, 1999;
Amon et al., 2001; Horning, 2003; Rennie et al., 2003). According to
this scale the maximum Good grade is given for the environmental
conditions, fully corresponding to biological requirements of the
animals — the base for comparison were the indexes of FA for loose
breeding (out to pasture) and lack of discomfort. Satisfactory grade
is given when some insignificant deviations from the standards of FA

Table 1. Indicators of macro- and microclimate

and behaviour stereotypes are noticed, causing discomfort in more
than 5 per cent of the animals. Unsatisfactory was the grade of
technology, in which basic characteristics of feeding behaviour and
rest were disturbed. Moreover there were constant conflicts, high
sound and tactile sensitivity and unwelcome behavioural stereotype
in not more than 30 per cent of the cows. For example, ruminating in
standing position predominated over the ruminating in lying state,
feeding was accompanied by long-lasting conflicts, more than 30 per
cent of the animals relaxed on places not intended for resting places
- concrete aisles, passages etc. Bad grade is obtained when the
basic requirements for humane treatment to animals are not fulfilled
and drastic deviation from hygienic norms for animals. Having such
bad grade, the farm cannot sell its production and a lot of sanctions
are imposed. The farm is under very strict control until all the faults
are repaired.

Four spheres of biological requirements satisfaction of
animals are observed: freedom of locomotion, fodder receiving
conditions, rest conditions, available symptoms of discomfort.

Mathematical methods

Average values of Functional Activities (FA) of the research
are determined by using of adapted mathematical model.
Arguments for its use are stated in our previous papers (Varlyakov,
1989; Varlyakov et al., 1995, 2004, 2007). An index for the specific
FA is calculated by the following formula, with the set purpose of
comparing the results with other similar studies:

iIFA=At/t,

where:

iFA —Indexfor the specific FA

At - Sum of registered periods in which the specific FA is
demonstrated (min)

t  —Totalduration of observation (min).

Results and discussion

Observations on the behaviour of cows firmly demonstrated
tendency to shift them over the year despite the fact they have been
carried out in the middle of the four seasons (according to their
astronomical definition). Thus, for example temperatures in early
May are close to typical for the summer and it was very difficult to
organize research in the winter where temperatures are below 0 C.

Summarizing the data obtained (Table 1) we clearly notice two
accents:

1) Despite the large temperature amplitudes outside (from -4,5

Season Temperature °C Relative humidity (%) Air velocity (m/s)
out in out in out in

Winter

daily average 2,1 8,4 61,2 65,2 2,812 1,194

Min Max -4,58+1 3,9+12,0 48+76 53+82 0,831+4,21 0,269+1,587
Spring

daily average 15,3 16,4 87,9 64,9 1,435 0,418

Min - Max 71215 15,4+27,0 85+90,5 54,7+73 0,353+2,09 0,196+1,388
Summer

daily average 2,7 28 47,2 52,3 1,224 0,386

Min - Max 16,1+30,6 17,4+29,00 32+63 44,7+66 0,455+1,901 0,178+0,631
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C to +30,6 C) inside the buildings average daily temperatures are
between 8,4Ct024,8C.

2) By the assured movement freedom of thee animals, is given
an opportunity to meet their temperature comfort by choosing shady
areas or places where there is nowind.

The second is confirmed by the data for “use areas” within the
premises of the yard of the main functional activities (FA), which will
be discussed later on.

Analysis of data from controlled microclimatic parametersin the
building and its yard, as well as the pasture that is used during spring
and summer, showed that the applied building and technology
ensure relative for the farm animals comfort (especially
temperature). The average temperatures are close to the optimum
temperature for upbringing cows according to Regulation 44/2006
and below the maximum allowed. Humidity regime is in close
relation thus depending on the number of housed animals,

iF

>

construction of the building and technological process, as well as the
atmospheric humidity.

Average relative daily humidity inside is within the norm, despite
the extremely low humidity in the summer outside (below 35%) in
certain hours of the day. Important criterions for humidity regime are
extremely widely varying values according to the different seasons -
from 32% to 90.5%, outside and between 38% and 82% in the
building. The air movement speed inside the building in winter is less
than 1,6 m/s, and on the outside - 3 times higher. The recorded
values of air movement are within the limits recommended by the
Ordinance Ne 44/2006. There were not detected signs of heat
discomfort, both inside the building as well as in the yard and as a
consequence - loss of energy for effective thermoregulation.

In Figure 1 are represented indexes for main behavioural
activities (iFA) and their daily distribution during the winter. We
accept the conventional division per day - from 7:00 to 19:00 and
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Figure 1. Indexes of the Functional Activities

night - 19:00 to 7:00. We concluded that during the most of the day,
cows spent more time for eating (iFA=0,307) while similar studies in
the summer (Varlyakov et al., 2010) found the highest value for
standing (iFA = 0,305). Secondly, for both seasons - rumination (in
winteriFA=0,289, and in summeriFA=0,264), and as in our previous
studies lying index has a value of approximately 0,160 (Varlyakov et
al,2007,2010).

During daytime, animals mostly eat and stay, while by night
lying and rumination in lying position dominate (seasonal differences
are not observed). The results of our research show a normal diurnal
rhythm among the test animals in all tested criteria - during daytime
eating activity dominated — by two main behavioural patterns —
eating and ruminating, while at night - rest and rumination in lying
position. When comparing the data obtained during the two seasons
summer and winter, we can conclude that during the winter the cows
feel more comfortable, an evidence for which is the extremely high
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share of rumination (83,28%) and rest (75,11%) during the night and
the low share of rumination in the standing position — 31,78% of total
time for rumination. Our findings are confirmed in previous studies -
high rate of rumination in the standing position during the day - nearly
49% (summer 80%) at 40% standard. This confirmed our hypothesis
that a specific phenomenon has been confirmed by us — on the
designated milking hours, the cows are waiting for milking in
standing position on the paths between the boxes mainly ruminating.
The reason is the adoption of the imitative reflex - an adaptive
response, typical for modern cattle, the violated individual distance
probably gives an additional incentive. In the night rumination in a
standing position is 26, 95% and totally for 24 hours — 31,78% from
total time for rumination which is below the adopted by us and
several other authors critical limit (Harumoto, 1984; Varlyakov, 1989;
Varlyakov etal., 2007).

Based on experience gained during previous researches we



focused out attention on three areas: boxes, paths and yard in which
we registered behavioural activities. For the first time we expanded
the scope of the index from 10° to 10°, not aiming at much higher
results accuracy, but to facilitate their interpretation.

Table 2 represents main functional activities index data of the
(iFA), which shows that the most highly used is the yard and in the
lowest - the paths, which is an excellent testimonial for planners.

Table 2. Use of different areas of the building (iFA)

Comparing data with those obtained in the summer, the following
effects of the season were noticed:

- The rest — 3 times increase in time for lying in boxes (from
0,0211t00,06920) at the expense mainly of this in the yard (0,09639 -
0,198 for winter - summer).

- Standing - constant values for this activity in the yard (0,21306
and 0,206) and 3 times reduction of the values for the other two

Functional Activity Individual cubicles Outer path Yard
Standing 0,00704 0,02802 0,21306
Lying 0,06920 0,00022 0,09639
Ruminating 0,08788 0,01726 0,17378
in lying position 0,08330 0,00082 0,10617
in standing position 0,00458 0,01644 0,06761
Eating - - 0,30715
Total 0,16412 0,04550 0,79038

areas - boxes and paths.

- Rumination - almost 3 times higher values for the use of boxes
in the winter, 2 times lower for paths without any change for the yard.

Due to the higher precision rate, values of the index for paths of
lying became apparent and almost at the border are those lying on
the paths and rumination (Table 2). This allows us to consider the
application of acceptable accuracy for functional activity index to be
equal to 10°by which the analysis is required to locate the causes of
the few sporadic cases of not as purposed usage of paths. Justas an
example, if 103 was used for rounding precision, values would have

been 0 and in practice this adverse eventwouldn't be reported.

The data from Table 3 show, that there is the highest level of
usage of yard for all activities tested. Boxes account for about 43% of
resting and rumination in the lying position and in practice exclusions
of this case are standing and rumination in the standing position. On
the paths (as well as during the summer) we observed atypical
rumination in standing position, which is the result of a phenomenon
already described for the start of rumination in the hours before
milking. During the preceding studies - in summer we found that
counsel preference to the yard by animals is the result of a reflex

Table 3. Efficiency of use of different areas of the building, according to their function -

relative part of total time for Functional Activity (%)

Functional Activity Individual cubicles Outer path Yard

Standing 2,84 11,29 85,87
Lying 41,73 0,13 58,13
Lying and ruminating 43,77 0,43 55,80
Standing and ruminating 517 18,55 76,28
Eating - - 100,00

created habitat—a vast majority of the cows create community within
the group and even differentiate their resting area of the yard. In our
previous studies (Varlyakov et al., 2007) we found that if there is no
yard attached to the building - less than 2% of the rest and rumination
take place outside the boxes. Meanwhile, in both tested technology
decisions we found that the paths are used for standing and
rumination in the standing position - in these studies between 12%
and 19% of the total time for these FA (Table 3). The most (100%) is
used as an intended food area, which is the result of the practical
impossibility of animals to be fed from another source.

The Figure 2 showing the daily dynamics of the studied FA can
identify the following trends:

- Besides the two main peaks of activity associated with the

time for feeding (8:00 and 13:00), new two peaks appear at an
interval of approximately 180 min.

- There is a dramatic decrease in eating activity until 22:00 and
very low values during the whole night.

- Figure 3 and Figure 4 show the identified parallel
manifestations of FA standing and rumination in standing position in
the daily and connection with the activities of the two hours of
milking, which was already commented. Compared to research in
the summer we find an increase in activities in the light part of the
day.

At the moment it is not clear why the activity of cows is
increased in the hours before milking and there is a clearly
expressed desire to occupy the place in the milking plant. Since
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during milking animals are not fed, we eliminate one of the simplest
explanations for the creation of a motivational stimulus. However,
there remains unresolved the problem of using the paths because of
insufficient space in the waiting room in front of the milking parlor and
the associated increased rumination time in standing position.

The dynamic of the rest has the same trends like this
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established in other seasons. Cows demonstrated preference for
rest (Figure 5) and rumination lying (Figure 6) mainly during the night
in the yard. Unlike research in the summer, we find two identical
peaks during the day between 11:00 and 15:00 for both functional
activities. Our opinion is that this is the result from both food
increased activity and climate of the season.
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Conclusion

Studies conducted at low ambient temperatures reaching -5 °C
showed that the major behavioral activities characterizing the
comfort of animals are within the norms. Cows of the studied species
- Brown cattle imported from Austria, have good acclimatization
capabilities, occurring particularly well in winter conditions.
Evidenced by the values of the main functional activities and their
distribution in the day - deviations in relation to data obtained for the
other seasons (summer and spring) are below 12%.

In terms of the present study cows used mostly the yard
(iIFA=0,79038), less - boxes (iFA=0,16412) and the least - paths
(iIFA=0,04550). There is seasonal effect of the use of boxes for rest
and rumination and reducing the time for these activities in the yard.

The finding from previous studies has been confirmed that in
other seasons paths are used very rarely for lying and rumination or
even just for lying. There are sporadic cases of standing and
rumination in standing position in the boxes.

At low ambient temperatures an increased eating activity and
rumination time was found during the day. Despite low temperatures
animals prefer to ruminate in the yard. Be confirmed in previous
studies identified two behavioral phenomenon - a very early start for

ruminating - immediately after eating, and increased rumination in
standing position, not only on the yard but also on the paths and the
entrance of the milking parlour immediately before the start of
milking.

Using a 4-grade scale for evaluating, based on 4 spheres of
biological requirements satisfaction, freedom for movement, social
contacts, conditions for rest and available symptoms of discomfort
we can come to the following conclusion:

Housing conditions applied in the family dairy farm “Land
O'Lake” in the town of Nova Zagora, has achieved a high degree
(good grade) of biological requirements satisfaction, due to:

- Provided possibilities for loose movement and free choice
of all behavioural activities leading to over 82% efficiency in using
the areas of the building according to their function.

20

- Solid hierarchy is builtin the groups which results in lack of
conflicts.

- Provided time and place for restand ruminating.

- Lack of any symptoms of discomfort.
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