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Abstract

The aim of the study was to compare the housing conditions of Felin ponies in two centres
during winter season. Centre A consisted of one, newly built, unfinished, closed building. In
centre B, the horses were kept in four rooms located in two buildings adapted from old
sheepfolds. In both centres, the standards of box area for individually kept horses were met,
however for mares with foals and young horses kept in pairs were not. In all stables, the average
indoor temperature, relative humidity, air velocity, carbon dioxide concentration and light
intensity were in line with the horse welfare requirements, in contrast to the natural light index,
which was very low except in one stable. The area and volume indicators in the studied stables
were generally correct. In terms of building development, box area as well as area and volume
indicators, the stables in centre A to a greater extent met the welfare standards associated with
maintaining horses compared to the adapted rooms in centre B, where the microclimate was
better. The primary purpose of the buildings may have an impact on the quality of the horses’
maintenance conditions. Not only when adapting old buildings, but also when building new
stables, the standards regarding the area, volume, lighting and microclimate should be strictly
observed. In order to maintain the proper level of welfare, not only the financial capabilities of
the investor or the owner of the former stable are important, but most of all the knowledge that
allows reaching a compromise between satisfying the needs of a horse and the possibilities of
a human.
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Introduction

In recent years, a growing interest in the breeding and use of horses in Poland has been
observed. The number of centres in which new stables are under construction or old farm
buildings are converted for other uses has been increasing rapidly. A stable is a place where
horses spend a considerable part of the day, especially those used for sports or recreational
purposes. It is therefore important to provide them with optimal living conditions commonly
referred to as welfare (Hughes & Duncan, 1988), which ensure both freedom from hunger,
thirst, and malnutrition, physical and thermal discomfort, pain, injury and illness, fear and stress
and the possibility of manifesting normal behaviours (Mellor, 2016). The rooms in which horses
are housed should take into account the needs resulting from their ethology and also facilitate
the handling of animals by humans to the greatest extent possible. Conditions in buildings that
fail to meet the animal welfare condition standards have an adverse effect on the fitness and
condition of the animals and can also lead to a decrease in immunity and the occurrence of, e.g.
respiratory diseases (Max, 2003: Herbut & Walczak, 2004).

The breed of a horse and the way it is used, or the location of the centre are of importance
when selecting an appropriate housing system, either an individual or group system, which is
often modified depending on the available buildings, the financial possibilities, and the intended
purpose of the centre (Pirkelmann et al., 2010). Individual horse housing systems, including
stalls and boxes, often prevent horses from manifesting their normal behaviours resulting from
the need for movement or social contacts. They are, however, much more convenient for the
owners and service staff, as they ensure easy access to animals and control of their health.
Nowadays, when efforts are being made to improve horses' welfare, such systems are not
recommended (Cooper, 2000; Bombik et al., 2009Db).

Group systems are definitely a better way to keep horses because of the greater
possibility for movement and social contacts. They allow the horses to manifest their normal
behaviours, which is particularly important for young individuals whose character and mental
traits are just being formed. Groups of horses kept in traditional or sector run pens differ in the
composition and numbers from those found in the wild, where they are usually formed by
family members. The arrangement of the space involving the separation of various sectors
intended, e.g. for feeding, watering, resting, or playing, forces the horses to move constantly to
satisfy their needs, which is intended to simulate the life of horses under natural conditions.
This housing system is suitable for all horses irrespective of their age, breed or the way they



are used. However, it must be understood that this system hinders access to animals and reduces
the possibility of their individual control (Pirkelmann et al., 2010; Luszczynski et al., 2017).
The requirements imposed on stable buildings should also take into account their microclimate,
which has a large impact on the condition and health of the horses and thus can affect the level
of their welfare. The most important microclimate parameters in the stable include the
temperature, humidity and air movement and the concentration of noxious gases (Herbut &
Walczak, 2004; Jezierski & Gorecka, 2007).

Felin ponies are small Polish horses of the riding pony type. The breeding concept for
this breed population was developed in the early 1970s by a team of employees of the Academy
of Agriculture in Lublin under the leadership of Professor dr hab. Ewald Sasimowski. In the
beginning, the Koniks (Polish primitive horses), Hucul horses and Shetland ponies were used
for cross-breeding. Later on, in order to accentuate certain desirable features, horses of such
breeds as the Welsh pony, the Malopolski horse and purebred Arabians were used in cross-
breeding. The Felin ponies were developed in response to the need for a small, versatile pony
suitable for riding that could be used for teaching children and youth how to ride (Kamieniak
& Sottys, 2013). As there is a high proportion of primitive horse blood in the pedigree of Felin
ponies, they are perfectly adapted to adverse environmental conditions, resistant to diseases and
not demanding in terms of maintenance and nutrition. Nevertheless, in view of Polish climate
and natural conditions, rooms, as with other breeds, are the "necessary evil" for Felin ponies.
The use of rooms primarily results from the need to ensure better organisation of work when
using these horses for recreational purposes. Therefore, if Felin ponies must be housed in stable
buildings, these should be designed in such a manner that the conditions they offer are designed
to prevent the horses from changing their natural behaviours developed through evolution
(Luszczynski et al., 2017).

The aim of the study was to compare the housing conditions for Felin ponies at two
centres during the winter period, with a simultaneous assessment of the level of their welfare,

conducted in accordance with the existing standards for the accommodation for horses.
Material and methods

The study was conducted in two facilities situated in Dolnoslaskie Voivodeship (Centre
A) and Lubelskie Voivodeship (Centre B). At both centres, the animals were kept under the
stable and pasture system and used for recreational and breeding purposes. In the buildings,



horses were kept on straw bedding, either individually in boxes (Centre A) or in boxes, both in

pairs and individually, and in tie stalls (Centre B).

At Centre A, 17 horses were kept: seven Felin pony breed mares and ten other horses of
noble breeds. However, at Centre B, 20 horses of the Felin pony breed were kept: one stallion,
two geldings, and six breeding mares — adult horses, and two colts, two geldings, and seven
mares — suckling foals and the young stock. The assessment of horse housing conditions was
conducted in January based on the animal welfare condition inventory survey and the
measurements of the stable microclimate conducted by the direct measurement method. The
animal welfare condition survey involved, e.g. the measurements of buildings and the facilities
they provide (boxes, tie stalls, corridors, etc.), the number and size of windows and the number
and power rating of electric bulbs. Plans of the buildings were drawn up and the indicators were
calculated according to the equations developed on the basis of the formulas provided by
Bombik et al. (20093, 2011):

usable floor area [m?]

surface index =
number of horses

cubic volume of the facility [m3]

cubic volume index =
number of horses

glazed window area [m?]

naturat HEHHng eex = = sable floor area [m?]

bulb power rating [W]

tificial lighting index =
artilicial fighting index = —— =~ — — [m?]

The microclimate measurements using an ExTech AN320 anemometer included the air
temperature, the relative humidity, air movement velocity, carbon dioxide concentration in the
stable and the external temperature. The illumination intensity in the stable was determined
using an ExTech 407026 lux meter. The measurements were taken three times a day (at approx.
08.00 AM, 12.00 AM, and 04.00 PM), at the withers height, in six replications, with each
replication in the stable being carried out at two measuring points, i.e. in the feed corridor and

in a boxes or tie stall.

The obtained measurement results were processed statistically using Statistica 13.0
software. The feature distribution normality was verified using the Kolmogorov-Smirnov test,
at a = 0.05. One-way analysis of variance was carried out, and the significance of differences

between the average values at Centre B was determined using Tukey’s test.



Results

Centre A comprised one newly-constructed, closed-in shell building. Its space was arranged in
a manner typical of stables, with boxes located along the long walls, with the transport route
(feed and manure corridor) running between them down the middle of the building (Fig. 1). The
stable comprised 19 boxes, 17 of which were used for housing horses and the remaining two

for hay storage. Next to each box, there were two windows situated one above the other (Fig.

2). The building had no usable attic.
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Fig. 1. The floor plan of the stable in centre A
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Fig. 2. Cross section and diagram of the box (view from the corridor) of the stables in centre A
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Fig. 3. Layout and floor plans of the stables in centre B

At Centre B, the horses were housed in four rooms (marked B1, B2, B3, and B4,
respectively) in two buildings. These buildings had been converted from former sheep sheds.
In three rooms (B1, B3, and B4), there were boxes, while in one building (B2), there were tie
stalls (Fig. 3). Both buildings at the centre had a usable attic. Adult animals were kept
individually (B1 - three mares, B2 - three geldings, B3 - one mare), mares with suckling foals
(B3 - two mares with suckling foals), and the young stock were kept in pairs (B3 - six head in
three boxes). Stable B4 housed three stallions - a sire kept individually in one box and two

young stallions in another.



Table 1. Conditions for maintaining horses in the studied stables

Parameter Centre A Centre B

stable A stable B1 | stable B2 | stable B3 | stable B4
Number of maintained 17 3 3 11 3
horses
Box dimensions length/width  3,5/3,9 3,5/2,5 2,8/3,5 3,5/4,5
(m)
Stall dimensions 4,0/1,8
length/width (m)
Surface area of box (m?) 13,65 8,75 9,80 15,75
Surface index (m?/animal) 30,74 21,93 9,20 8,99 10,35
Cubic volume index 184,41 57,03 23,91 23,37 26,91
(m3/animal)

Table 2. Parameters of natural and artificial lighting in the studied stables

Parameetr Centre A Centre B

stable A | stable B1 | stable B2 | stable B3 | stable B4
Number of windows 40 2 3 2 2
Window dimensions 0,8/0,8 1,1/0,7 1,1/0,7 1,1/0,7 1,1/0,7
length/width (m)
Natural light indicator (W:F) 1:21 1:43 1:12 1:64 1:20
Artificial light indicator [W/m?] 1,52 3,65 8,70 3,68 12,24

Light intensity (Ix) 30 16 28 19 20




Table 3. Microclimate parameters in the studied stables during winter season

Parameter Centre A Centre B
Stable A Stable B1 Stable B2 Stable B3 Stable B4
x+SD mi | ma x+SD mi | ma | X+SD | min| ma x+SD mi | ma | X+SD mi | ma
n | Xx n | x X n | x n | X
Indoor temperature (°C) 4,7+0,7 3,8 59 134+04A 12,7 141 8,9+0,3B84 94 7,2+03C6,7 79 21+03D 15 27
Outdoor temperatur (°C) 4,9+12A 30 69 -53+08B -6,5 -4,2 -53+0,8B-6,5 -42 -53+0,8B-6,5 -4,2 -53+0,8B -6,5 -4,2
Difference between 0,6+£04A 00 1,3 18,7+1,0B 17,7 20,6 14,3+0,8C13,2 158 125+0,9D11,2 140 7,5+1,0E58 9,2
indoor and the outdoor
temp. (°C]
Relative humidity (%)  78,1+6,3 67,0 88,0 30,4+5,1A 20,0 37,0 37,9+5,3B31,0 48,0 53,9+3,6C48,0 60,0 61,5+4,3D57,0 75,0
Air speed [m/s] 0,00+0,0 0,0 0,0 0,32t0,1 0,2 05 0,30+0,1 0,2 05 0,22+0,1 00 0,3 0,17+0,1C0,0 0,3
ABa A Bb
Carbon dioxide [ppm]  232+57 139 312 272+82A 143 356 559+75B415 641 1243+149C989 1464 714+88D579 834

Within rows means marked by different letters differed significantly at: a, b - P<0.05; A, B, C, D - P<0.01



Table 1 provides the results of the animal welfare condition inventory survey concerning the
horse keeping conditions. It was demonstrated that the dimensions or the area of rooms for
animals kept individually (tie stalls in stable B2, boxes in stables A, B1, B3, and B4) were
compliant with the existing standards, contrary to those in which horses were kept in pairs
(boxes in stables B3 and B4). Both the surface and cubic volume index values were greater in
stable A than in the rooms at Centre B. Except for stables B2 and B3, in which the cubic volume
index value was slightly lower than the lower range of the standard provided by Kosla (2011),
the requirements for the discussed indices in other rooms were maintained. The window surface
to the floor surface ratio in the stables under study, with the exception of room B2, did not
provide the horses housed in them with adequate conditions as regards natural lighting (Table
2). Although the artificial (incandescent) lighting intensity fell in the standard range from 8 to
16 W/m2 only for stables B1 and B3 (Kosla, 2011), the lighting intensity in the stables in both

centres was, despite great variations, was in compliance with the established requirements.

A number of differences were demonstrated in the microclimatic index values between the
examined stables during the winter period. At Centre B, in many cases, these differences proved
to be significant or highly significant (Table 3). The average internal temperature differed
highly significantly between all rooms, with the highest temperature noted in stable B, and the
lowest temperature in stable B4. The average relative humidity differed between stables at
various centres, and also highly significantly between the rooms at Centre B. The greatest
average air movement was noted in room B2, and differed highly significantly as compared to
rooms B3 and B4. In stable B1, a similar air flow rate was observed, which appeared to be
significantly higher than that in room B3, and significantly higher compared to stable B4, for
which this index was the lowest. The average value of the carbon dioxide concentration in the
stable at Centre A was lower than that in the rooms at Centre B, in which the differences in the

level of this gas appeared to be highly significant.
Analysis of results

In terms of space development, the centres differed from each other. However, both of them
mainly used the box system. In modern stable construction, there has been a move away from
the tie stand housing system that was applied in room B2 due to the restriction on the freedom
of movement and the lack of possibility for manifesting natural behaviours, which considerably
impairs the horse welfare conditions (Fiedorowicz et al., 2004; Fiedorowicz, 2007b;

Jodkowska, 2007; Lojek, 2014). The minimum dimensions of rooms for small horses with a



withers height of up to 1.47 m, established based on animal welfare condition requirements
taking into account the withers height, should be 6.0 m2 for boxes, and 1.6 x 2.1 m for tie stalls
(Pirkelman et al., 2010). It follows from the data presented in Table 1 that all boxes and tie
stalls complied with the standards set for individually kept horses. In room B3, in which mares
with foals as well as the young stock in pairs were housed, the requirements for the box area
were not met, as for a mare with a suckling foal, the area should be a minimum of 12 m2, while

in group boxes for the young stock, it should be 9 m2/head.

When assessing welfare, however, it must be taken into account that these standards are
provided for large horses. Moreover, virtually from April to November, the horses at Centre B
are kept outside in enclosures and on pastures 24 hours a day. When making an inventory of
stable B3, however, a defective design of the boxes was noted, as the doors to the boxes opened
inwards. Given the bedding material in the boxes as well as the presence of horses, opening the
door in such a way could considerably hinder the handling of animals. The area of the boxes at
Centre A and in stable B4 was considerably greater than that reported by other authors (from
8.4 m2 do 10.5 m2), even though their studies concerned rooms intended for horses of a larger
size than the Felin ponies (Bombik et al.,, 2009a; Kwiatkowska-Stenzel et al., 2011;
Luszczynski et al., 2017).

Topczewska and Rogowska (2017) demonstrated that, in selected stables, it was possible to
find boxes considerably greater than the standard provides for, with an area of approx. 16 m2,
corresponding to the boxes found in room B4 at Centre B. The tie stalls in room B2 were longer
and narrower than those observed by Bombik et al. (2009a) in their study. Both the surface and
cubic volume index values were greater in the stable at Centre A than in the rooms at Centre B.
This could be due to individual horses housing in boxes with a large area, a wider feed and
manure corridor and the design of the roof space in stable A as compared to the rooms at the
second centre, in which the boxes were generally lower, with the horses being occasionally
housed in them in pairs, the transport routes were narrower, and the presence of a usable attic
reduced their cubic volume. The varying index values in the stables at Centre B also resulted
from the fact that these rooms had previously had a different purpose, and their adaptation for

the horse housing purposes could not always be efficient.

In the stable at Centre A, and in room B1 at Centre B, similar to the study by Bombik et al.
(2011), the surface indices were higher than the values provided by Luszczynski et al. (2017)
and Bombik (2009a), ranging from 7.1 to 16.8 m2/head, which, on the other hand, were more
consistent with those determined for the remaining stables at Centre B. A similar trend was



observed for the cubic volume index. Its values, determined for stables A and B1, appeared to
be higher as compared to the standards indicated by Kosla (2011) (24-45 m3), and were not met
by rooms B2 and B3. However, it should be taken into account that these standards are usually
set for large horses, and it is possible that a cubic volume index value oscillating at the boundary
of the lower range has no adverse effect on the Felin ponies' welfare. A similar value of the
cubic volume index (24.8 m3) in the stable for Hucul ponies, which are similar in size to Felin

ponies, was determined by Luszczynski et al. (2017).

In the rooms in the centres under study, natural lighting additionally supported by artificial
lighting was introduced in order to provide the horses with access to light. At Centre A, double-
glazed plastic windows were mounted, while Centre B had wood-framed, single-pane windows.
At the former centre, in view of the riding arena adjacent to the stable building, the windows
on one side were obstructed and failed to fulfil their function, which translated into a low natural
lighting index value (W:F=1:21). At Centre B, rooms B2 and B4 complied with the natural
lighting standards set by Kosla (2011) (W:F=1:12-25). However, the requirements for an
optimum window-to-floor area ratio of 1:15 for breeding horses, or 1:12 for mares with foals,
reported by some authors (Fiedorowicz et al., 2004; Fiedorowicz, 2007a; Jodkowska, 2007;

Kosla, 2011), were only met by stable B2.

What was worrying in this regard were the results for rooms B1 and B3, which did not meet
these requirements and considerably exceeded the established ranges. This was primarily due
to the location of these rooms in the building in such a manner that the windows could only be
fitted on one wall. For this reason, certain boxes were virtually deprived of natural lighting.
This applies in particular to stable B3 in which the natural lighting index was as low as 1:64,
despite the fact that mares with suckling foals and the young stock were kept in this room. If it
was not technically possible to increase the window area due to the design of the room being
converted, these groups of horses should be housed in other, more illuminated stables to ensure

their proper development, especially given that Centre B had such rooms.

Earlier studies by other authors demonstrated that only some of the stables being described met
the recommended natural lighting standards for mares with foals (Kupczynski & Mazurkiewicz,
2004; Topczewska & Rogowska, 2017). In the majority of the facilities under inventory, this
index took values similar to those at Centre A and in room B4 (Bombik et al., 2011; Prokulewicz
& Tomza-Marciniak, 2013; Luszczynski et al., 2017); none of the available studies noted such
low natural lighting indices as those in rooms B1 and B3 at Centre B. Where the natural lighting

is insufficient, and in order to ensure better organisation of the service staff's work, artificial



lighting is usually also used. At both centres, incandescent lighting was used, whose intensity,
only for rooms B2 and B4 at Centre B, fell into the range provided by Kosla (2011) of 8-16
W/m2 of the stable area. In the remaining buildings, the artificial lighting index was too low.
Although for stables B1 and B3, it fell into the range described by Bombik et al. (2009a, 2011),
having considered the natural lighting index in these rooms, it must be concluded that
incandescent lighting should definitely be brighter. A very low artificial lighting index value
(1.0 W/m2) was noted in a study by Luszczynski et al. (2017) during an analysis of welfare in
a stable for Hucul horses converted from a sheep shed. Only a slightly higher (1.52 W/m2)
index value was demonstrated in a newly established stable at Centre A, in which it could appear
to be sufficient if it were not for the fact that the riding arena constructed nearby obstructed
some windows, which reduced the natural lighting index to a level of 1:21.

Even though the average lighting intensity values in individual stables at the centres under study
varied and exhibited a high degree of variability at different measuring points, all of them fell
into the range determined by Kosla (2011) as a standard (15-30 Ix). Similar results concerning
light intensity were obtained by Kupczynski and Mazurkiewicz (2004), Bombik et al. (2009a),
and Topczewska and Rogowska (2017), while a study by Bombik et al. (2011) found this index
value to be twice as high in the stables, compared to the requirements set down.

The minimum recommended temperature in rooms for horses should not be lower than 5°C
(Morgan, 1998; Fiedorowicz, 2007a; Bombik et al., 2009a; Directive of Ministry of Agriculture
and Rural Development of the Republic of Poland, 2010), and ideally, it should fall within the
range of 7-10°C (Morgan, 1998; Jodkowska, 2007). Horses are adapted to tolerate low
temperatures, especially at low air humidity levels, in which less heat is released into the
environment (Jodkowska, 2007; Lojek, 2014). If the temperature falls slightly below the
standard value, with adequate relative humidity, an excessively low temperature is not expected
to have a significant effect on the horses' welfare level. An analysis of the microclimatic indices
revealed that the internal temperature in rooms B1, B2, and B3 was higher than that in building
A, even though the external temperature at Centre B appeared to be negative (-5.3°C) and highly
significantly different from the external temperature at Centre A (4.9°C). Another interesting
fact is that the average temperatures in rooms B1, B2, and B3 differed highly significantly from

each other, even though these rooms were located in one building.

For Centre A, the average internal temperature was slightly lower than the recommended
temperature, even though some of the individual measurements fell into the standard ranges. At

Centre B, this index in rooms B1, B2, and B3 fell into the established range, while in room B4,



the average internal temperature and all the individually taken measurements appeared to be
lower than the recommended value. Internal temperature values similar to those in rooms B1,
B2, and B3 were shown in previously conducted research into different stables during the winter
period (Bombik et al., 2009a; Kwiatkowska-Stenzel et al., 2011; Bombik et al., 2011; Kosla &
Porowska, 2013; Topczewska & Rogowska, 2017).

A highly significant variability in the warmth retention capacity of the buildings under
assessment (expressed by the difference between the average internal and external temperature)
was demonstrated. The highest average difference between these temperatures was noted for
room B1 (18.7°C), while the lowest was noted for Centre A (0.6°C). It is difficult to compare
the warmth retention of a newly-constructed building at Centre A with that of the adapted
stables at Centre B, as during the study the external temperature at the centres differed
considerably. It is not known what values the internal temperature in stable A (without a usable
attic) would take if the external temperature was negative like at Centre B. It was noted,
however, that when adapting the rooms which had previously not been intended for horses, it
was difficult to obtain identical conditions even where they were located in one building.
Assuming that the design of the walls and usable attic were similar throughout the building at
Centre B, the different warmth retention capacity of the rooms located in the building could
have probably resulted from an incorrectly selected stocking density. This is indicated, e.g. by
the high values of both the surface and cubic volume indices in stable B1, which was

characterised by the lowest warmth retention capacity.

Regulations on the minimum animal housing conditions (2010) limit the maximum relative
humidity for rooms for horses at 80%. However, according to various authors, the zootechnical
standards commonly accepted for this index ranged from 30% to 70% (Jodkowska, 2007;
Lojek, 2014). Other authors have also confirmed that the normal relative humidity range can be
very wide and range from 57% (Bombik et al., 2011) to 94% (Kwiatkowska-Stenzel et al.,
2011). The average relative humidity in the stable at Centre A was the highest (78.1%). Even
though it was found during individual measurements that the standards for maximum values of
80% were exceeded, the average value of this index was within the permissible range. The
average relative humidity in individual rooms at Centre B was in line with the established
standard and was lower in each case compared to Centre A. The average relative humidity
values for rooms B1 and B2 (30.4% and 37.9%, respectively) were lower than those noted in
other studies (Bombik et al., 2009a; Bombik et al., 2011; Kwiatkowska-Stenzel et al., 2011;
Kos$la & Porowska, 2013; Topczewska & Rogowska, 2017). It was observed that, at Centre A,



the average internal temperature values were low, while the relative humidity was high.
According to Kosla (2011), such a microclimate can reduce the horses' resistance and decrease
the nutrient digestibility. In stable rooms at Centre B, the internal temperature and relative
humidity values can be regarded as normal, even though it was noted that a higher temperature

was correlated with a lower relative humidity.

A statistical analysis of the air movement velocity measurements demonstrated a number of
significant and highly significant differences between the rooms at Centre B. Nevertheless, the
results of the current study are, in most cases, consistent with the results of the studies by Lojek
et al. (2005) (0.15-0.35 m/s) and by Fiedorowicz and Lochowski (2008) (0.28 m/s), concerning
the air movement in rooms for horses under winter conditions, even though Kwiatkowska-
Stenzel et al. (2011) demonstrated considerably greater ranges of this parameter values (0.04-
0.70 m/s). Kalisek et al. (2013) determined that the optimum air flow rate value should be 0.25
m/s, and no less than 0.15 m/s.

The animal welfare condition standards specify a maximum permissible air movement velocity
in stable buildings at a level of 0.3 m/s. (Regulation on the minimum animal housing conditions,
2010). In rooms B1, B2, and B4, it was found during individual measurements that certain
values were higher. However, the average values for individual rooms did not exceed the
recommended level. Measurements at Centra A demonstrated no air movement in the stable,
which might have been due to an insufficient range of the measuring instrument (the measuring
range of 0.1-30.0 m/s) or malfunctioning ventilation in the building. Due to the unfinished
implementation of a design for a new stable, only the window ventilation system was used in
it. Therefore, when closing the windows during the winter period, a lack of air circulation may

have occurred periodically, which could explain the results obtained.

At both centres, it was found that the standard for carbon dioxide levels in the air (which,
according to the regulation on the minimum animal housing conditions [2010], amounts to 3000
ppm) was not exceeded. According to Fiedorowicz and Lochowski (2008), the average CO2
concentration in the stable under winter conditions was over 1500 ppm, and was significantly
correlated with the internal humidity. This study noted the highest carbon dioxide concentration
in room B3 with the highest stocking density of horses, and the relative humidity was at an

average level of approx. 54%.

Conclusion



In conclusion, it can be stated that at both centres, the areas of boxes for Felin ponies kept
individually were within the ranges of the recommended standards. At Centre B, as regards
mares with foals and the young stock kept in pairs in boxes, these standards were not met. In
all stables, the average internal temperature, the relative humidity, the air movement velocity,
the carbon dioxide concentration and the lighting intensity were consistent with the horse
welfare requirements, in contrast to the natural lighting index, which, with the exception of the
tie-stalled stable B2, was very low and forced the application of an artificial lighting support

system.

In general, the surface and cubic volume indices in the stables satisfied the recommended
standards. As regards the tie-stalled stable B2 and the boxed stable B3, given that the standards
are usually set for large horses, the excessively low cubic volume index value could have had
no significant effect on the Felin ponies' welfare. In terms of the buildings, the box area, and
the surface and cubic volume indices, the newly constructed box stable at Centre B met the
welfare standards related to horse housing to a greater extent than the converted rooms at Centre
B, which had a better microclimate. The study results suggest that the original intended purpose
of the buildings may have had an effect on the quality of the horse-keeping conditions.
Particular attention needs to be paid to the parameters concerning the assessment of horses'
living environment not only when adapting old buildings but also when constructing new
stables. In order to maintain the appropriate welfare level, it is not only the financial possibilities
of the investor or owner of the former stable that are important but, above all, knowledge that
allows a compromise to be reached between satisfying the horse's needs and human

possibilities.
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