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ABSTRACT

This study aimed to investigate the areas where horses spend the most time in a paddock area, and the time they
spend on certain behaviors in an outdoor paddock environment during summer. Four horses were used in the study,
and the data were collected between 09:00-16:00 for 12 days through video recording (a total of 84 h recording). Of
the available locations, the horses spent 32.54% of the time in the pasture, 25.06% at the water bucket, 22.63% at the
hay rack, 17.26% with the other horse, and 2.51% at the entrance gate. In terms of feeding and activity, they spent
43.24% of the day standing, 27.91% eating (pasture), 19.38% eating (hay rack), 5.74% walking, 3.39% drinking,
0.32% in other activities, and 0.02% running. From the examination of the times of the day when the horses were at the
different locations in the paddock, it was found that they spent more time in the hay rack area between 09:00-10:00, in
the pasture area between 10:00-12:00 and 14:00-15:00, and in the water bucket area between 12:00-14:00 and 15:00-
16:00. As for the times of feeding and other activities, they spent more time eating from the hay rack between 09:00-
10:00, eating in the pasture between 10:00-11:00, and standing between 11:00-16:00. According to these results, of
their different activities the horses spent the most time in the pasture area and also more time feeding.
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Introduction

A paddock is generally referred to as a place
where horses can roam freely in an enclosed
outside area. Horses can run, walk, feed, and
engage in various activities in these areas. In short,
these areas are the places where horses can change
location more freely and have fun, rather than in
their stalls (YILDIRIM, 2020).

As a guideline, there should be at least 330 m?
of paddock area per horse, and no paddock should
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be less than 800 m? when only used for turnout.
In order to supply enough grass, pastures need to
be much larger (EU PLATFORM ON ANIMAL
WELFARE, 2020). From the recommendations
of different countries for paddock size we found
that Swedish experts suggest that an individual
paddock should be at least 300 m* (VENTORP and
MICHANEK, 1995), and Danes recommend 800
m? and also that horses should be kept together
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in social groups (SONDERGAARD et al., 2002).
However, there is little evidence to show that these
individual paddock sizes are sufficient for exercise
and other activities (JORGENSEN and BOE,
2007).

Restricting animals in specific spatial areas
may cause restrictions in their expression of their
behavior and thus harm their welfare (DAWKINS,
1988; DIXON et al., 2010). Horses are usually
housed in single stalls in a stable. Recent studies
show that this situation harms the welfare of horses,
and that horses need a certain amount of time for
free movement (CLEMENCE et al., 2020).

Horses are extremely sensitive to environmental
stress. Depending on the breed, horses generally
need to be housed in environmental conditions
between 5-27 °C air temperature and 30-70%
relative humidity (OZBEYAZ and AKCAPINAR,
2010). However, horses can also be found in
climates where temperatures can drop to -40 °C or
rise as high as 40 °C (MARLIN, 2020).

When previous studies (YAKAN et al., 2012;
AUTIO and HEISKANEN, 2005) are examined,
horses in paddock areas spend most of their
daily time feeding, so it may be thought that the
time spent in the eating and drinking areas is the
longest part of the day. The study by HARRIS et
al. (2006) showed that horses fed hay and grain
spend much less time chewing compared to horses
on pasture. Also, horses like to use the area around
the entrance gate as a resting or gathering area,
rather than only for entering and exiting (EVANS,
2000), therefore they spend part of the day in this
area. It is recommended that horses should be in
complete physical contact with other horses in
a paddock, pasture, or group shelter, for at least
part of the day. This makes it possible for young
horses to socialize, learn to read the signals of
other horses, and to develop some social behavior
patterns (THOMPSON and CLARKSON 2019;
EU PLATFORM ON ANIMAL WELFARE,
2020). Therefore, observing the behavior of horses
in a paddock area can contribute significantly to
the development of ideas and opinions about their
management (YAKAN et al., 2012).

The feeding behavior of feral horses occupies
roughly half of the daily time and generally involves
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grazing. The second largest amount of their daily
time is spent resting, and accounts for about 25-35
percent of their daytime. The third largest amount
of time in the day of feral horses is allocated to
locomotion (jumping, trotting, walking, galloping,
cantering, swimming, etc.). Grooming behavior,
which takes up a small portion of the daily time
of feral horses, can often be observed as rolling
(RANSOM and CADE, 2009).

It can be difficult to develop a research
ethogram from several hundred behavioral patterns,
therefore, it is recommended to study more basic
behavior in horses (RANSOM and CADE, 2009).
Although many people have described the behavior
of horses, the statements by MCDONNELL (2003)
are among the most ideal. The ethogram resource
by WARING (1983) on horse behavior is more
comprehensive.

This study aimed to investigate the areas
(focusing on the water bucket, hay rack, entrance
gate, pasture, and another horse) where horses
spend the most time in the paddock, and the time
of day that horses use for certain behaviors in the
paddock areas. It also aimed to observe how the
behavior of horses changes at different periods,
temperatures and humidity levels during the day.

Materials and methods

To carry out the study, no permits or ethical
committee approvals were required since the
horses were not disturbed or subject to any exercise
during the assessment. The study was carried out
between 09:00 and 16:00 h in two outdoor paddock
areas surrounded by fences. The animals stayed for
7 hours (09:00-16:00 h) per day in the paddock and
then went back to their stalls. Each paddock had an
area of about 20 x 40 m?, and the paddocks had no
protection from the sun or other inclement weather.
The evaluation of horses from two different breeds
placed side by side in the paddock areas provided
equivalent environmental factors, making the
rate of exposure to environmental factors similar.
During the 12-day study period, each paddock was
tested 12 times for each breed (2 horses x 6 days),
or 24 times for the total of two breeds. The horses
were placed in each paddock along with one other
horse, either a Thoroughbred or a Haflinger.
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Horses. Two Thoroughbred horses (2 geldings)
and 2 Haflinger horses (2 mares) with a mean age
of 10 years (range 6-18 years) were observed.
Their average body weight was calculated as
485.62 + 20 kg for the Haflingers and 493.36 +
20 kg for the Thoroughbred horses. The observers
and the horses’ riders assessed whether the horses
were healthy and in good condition. A daily diet
was provided of 1-2 kg roughage and 0.5-1 kg
concentrated feed per 100 kg body weight and
the horses were allowed to graze in the paddock.
Their daily diet was provided in the same way, no
additional food was given and the horses were not
subjected to exercise throughout the study. Both
horse breeds (Thoroughbred and Haflinger) used in
the study are included in the cultural breeds group
of warm-blooded horse breeds with an interesting
temperament (OZBEYAZ and AKCAPINAR,
2010). Therefore, when evaluating the research
results, no breed discrimination was made.

Camera and recording system. The horses
were viewed by means of a video camera (Haikon,
Copyright Hikvision Digital Technology Co.,
Ltd., Hangzhou, China) in the paddocks from a
distance of about 24 meters. The video camera was
connected to a digital video recorder (Hikvision,

Copyright Hikvision Digital Technology Co., Ltd.,
Hangzhou, Chine) set to record for 7 hours between
09:00 - 16:00 h throughout the experiment (12
days).

Temperature and relative humidity. This
research was carried out in the city of Erzurum
in eastern Turkey. The city is among the coldest
provinces in the country. It stands at an altitude
of about 1850 m, and the summer periods are hot
and dry, with temperatures up to 36 °C at times.
The meteorology institution (Meteorology 12
Regional Directorate, Yakutiye, Erzurum, Turkey)
located near the study area (Yakutiye, Erzurum,
Turkey) was used for the weather condition data
used in the study. The weather conditions obtained
from this institute were received hourly eight times
aday from 09:00 to 16:00 h. The average of the first
and last hour data was evaluated as the temperature
and relative humidity values of the 7-hour interval
observed in the study. Also, the maximum and
minimum temperatures and relative humidity of
the hour intervals observed were determined (Table
1). The average temperature during the research
period (July) was 28.57 °C and relative humidity
was 22.69%.

Table 1. Weather conditions during the observational hours throughout the 12-day study
(Temperature - °C, Humidity - %)

Variable 09:00- 10:00- 11:00- 12:00- 13:00- 14:00- 15:00-
10:00 11:00 12:00 13:00 14:00 15:00 16:00
°C 31.40 33.40 34.25 34.45 33.70 32.35 30.55
Maximum
% 44.50 40.00 37.50 35.50 34.00 33.50 37.50
°C 23.75 24.75 26.65 25.20 25.20 25.75 25.85
Minimum
% 14.50 13.00 11.00 11.00 11.50 13.00 16.00
°C 27.49 28.63 29.20 29.38 29.15 28.69 27.43
Overall
average % 27.54 24.58 2233 21.08 20.33 20.42 22.54

Observations. The behavior of the horses was
observed for 12 days in July 2019. One observation
day lasted for 7 hours (total 84 h). The location
of the horses (paddock) was noted, along with
the behavior performed precisely for each time
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slot. The behaviours considered in the study were
location area used, feeding and activity, and these
were classified in more detail (Table 2). The areas
where the horses were observed in the paddock and
their measurements are shown in Fig. 1.
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Table 2. Definition of locations and behaviors recorded during observations

Behavior

Observation

Location areas

It only refers to the time spent by horses in location areas (Eating,
drinking, or activities are not considered in this section)

Water bucket

Time spent in the water bucket area

Hay rack

Time spent in the hay rack area

Entrance gate

Time spent in the entrance gate area

Pasture Time spent in the pasture area

With the other horse Time spent with the other horse area

Feeding and Activity Eating, drinking, or activities are considered in this section
Eating (hay rack) Feeding on the hay rack

Eating (pasture)

Feeding on pasture

Drinking Water drinking from a bucket
Standing Standing, standing alert, sniffing, resting, huddling (no feeding,
locomotion)
Walking Walking
Running Trotting, galloping
Other activities Chewing-kicking water bucket, lying down, mutual grooming,
Rolling
B : Pasture E= : Entrance gate
: With the other horse : Water bucket
: Hay rack &Y : Shelter
“~
CAMERA
24m
~ g
2m 2m 2m
B 17m— 3mg] 17 = ~T3mi-g
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1 34m
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[ im T im )
H- 19m T 19m 1
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Fig. 1. Observed areas in the paddock
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Statistical ~Analysis. The research data
monitored from the camera recordings were taken
by the minute. These data were then converted to
percentages, and calculations were made. The mean
value and the standard error were calculated as the
percentage of total observations for each location
area and behavior. The Friedman test (FRIEDMAN,
1937) is a nonparametric statistical test of multiple
group measures. The data used in the study
were found to be non-parametric, therefore, the
significance of the differences between the groups
(length of time) in this study was made using the

Friedman test. The Wilcoxon Signed Rank Test is
a nonparametric test for analysis of matched pair
data, based on differences (WOOLSON, 2007).
For this reason, the significance of the differences
between length of time and the general averages
was found by the Wilcoxon Signed-Rank Test.

Results

The observations of the locations, feeding and
activities of the horses in the time slots determined
by the study are presented in Table 3.

Table 3. Observations of location areas, feeding and activities in the time budgets of horses (Means + SE)

Time Budgets
09:00- | 10:00- | 11:00- | 12:00- | 13:00- | 14:00- | 15:00-
Location areas 10:00 | 11:00 | 12:00 | 13:00 | 14:00 | 15:00 | 16:00 | p ;Dvgal;
Percentage of observations/84 h 8
6.18 986 | 24.03 | 3035 | 3236 | 3076 | 41.88 25.06
Water bucket 1179 | 2251 | =546 | 659 | =672 | =630+ | =957 | *09%| 1419
Hav rack 5174 | 3632 | 1965 | 1625 | 1257 | 1153 | 1035 | o] 2263
Y 4386 | 435 | +421° | +£3.98 | +2.50° | +2.82° | £2.620 | +1.05
Entrance safc 1.04 2.85 3.54 3.6 2.85 2.85 LIS [ 4y | 251
g 4050 | +1.10 | +140 | +1.14 | <133 | +0.80 | +042 | +0.47
Pasture 3826 | 3986 | 2972 | 2708 | 2003 | 3694 | 2687 | o | 3254
+3.53 +4.98 +4.43 +4.59 +6.31 +8.06 +6.63 ’ +2.67
. 2.78 1111 | 2306 | 2306 | 23.19 | 17.92 | 19.72 17.26
With the otherhorse |y g | L4440 | 48200 | 45500 | 518 | <451° | +6.87 | %007 | 1364
Feeding and Activity
. 4840 | 3256 | 16.11 9.72 1028 | 9.93 8.68 19.38
Eating (hay rack) 2374 | 2412 | 376 | 192 | 2216 | 2243 | 2256 | "0 136
Eati . 3486 | 35.00 | 2444 | 2097 | 2438 | 3319 | 2250 | .| 2791
ating (pasture) 43,040 | +4390 | +4.10° | +327° | +5.85° | +£7.54° | +6.63° | +2.23
Drinkin 3.19 3.13 3.82 472 3.26 2.99 264 | e | 339
g +054 | 025 | 049 | +052 | 043 | 4043 | 039 | +0.14
Standin 10.63 | 2542 | 5132 | 5876 | S645 | 4514 | 5493 | o[ 4324
g £2.06° | 416> | £5.50° | £4.39° | £525° | £6.91¢ | £5.78 | +2.59
. 2.85 2.99 4.10 4.93 5.63 868 | 11.04 574
Walking £0.68° | +0.64° | 2085 | +0.800 | «1.15° | 3.0 | =3.400 | %93 106
Runmin 0.07 0.07 0.00 0.00 0.00 0.00 000 | o | 002
unning +0.07 | +0.07 | +0.00 | +0.00 | +0.00 | +0.00 | +0.00 | £0.02
. 0.00 0.83 021 0.90 0.00 0.07 0.21 0.32
Other activities 2000 | +083 | 015 | +0.59 | 000 | =007 | +0.10 | %**| £0.19

P: The Significant of Friedman Test (Among the significant (P<0.05) ones from the Friedman Test, the Wilcoxon Signed Ranks
Test was used between the overall average and each time budgets.); a: Based on positive ranks, b: Based on negative ranks (The
different letters (a,b) in the same row indicate ranks between the groups)
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Observations in the paddock area according to
location. In this study, in terms of overall average
times in the different locations, the horses spent
about 32.54% of the time in the pasture area,
25.06% in the water bucket area, 22.63% in the
hay rack area, 17.26% with the other horse and
2.51% in the entrance gate area. The values for
the locations were analyzed terms of proportion,
and significant differences were found between
the data for the water bucket (P=0.002), hay
rack (P=0.000) and being near the other horse
(P=0.007). However, the differences for other areas
(entrance gate, pasture areas) were insignificant
(P>0.05). In other words, the horses were found
in these areas in similar percentages of the time.
From the comparison of each length of time and
the overall average data of the differences that were
considered to be statistically significant, it was
found that the horses spent more time in the water
bucket area between 12:00-16:00 h, in the hay rack
area between 09:00-11:00 h and in the area with
the other horse between 11:00-16:00 h. Also, when
the data within the time slots were evaluated, it was
observed that they spent more time in the hay rack
area from 09:00-10:00 h, in the pasture area from
10:00-12:00 and 14:00-15:00 h, and in the water
bucket area from 12:00-14:00 and 15:00-16:00 h. In
addition, especially at noon, the horses spent more
time near the other horse and the entrance gate.

Considering the results of the location area data
in general, it was found that the horses went to
the hay rack area in the mornings, and the water
bucket and near the other horse at noon and in the
afternoons. In addition, the horses occupied the
pasture area and the entrance gate area in particular,
without any particular frequency at any specific
time of day.

Observations in the paddock area according
to feeding and activity. The feeding and activities
of the horses in terms of the overall average time
indicated that the time the horses spent standing,
eating (pasture), eating (hay rack), walking,
drinking, in other activities, and running were in
approximately the following percentages: 43.24,
27.91, 19.38, 5.74, 3.39, 0.32, 0.02, respectively.

The data relating to feeding and other activities
were analyzed in relation to time, and significant
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differences were found between the data on eating
from the hay rack (P=0.000), pasture grazing
(P=0.030), standing (P=0.000) and walking
(P=0.039). However, the differences between
feeding and other activities (drinking, running,
other activities) were insignificant (P>0.05). In
other words, the horses engaged in feeding and
activities in similar percentages in all time slots.
The comparison of each time slot and the overall
average data relating to the differences that were
considered to be statistically significant, showed
that the horses spent more time eating from the hay
rack between 09:00-11:00 h, grazing in the pasture
between 09:00-11:00, 14:00-15:00 h, standing
between 11:00-16:00 h and walking between 14:00-
16:00 h. Also, when the data on the time slots used
for feeding and other activities are evaluated, the
most time was spent by the horses eating from
the hay rack from 09:00-10:00 h, grazing in the
pasture from 10:00-11:00 h, and standing from
11:00-16:00 h.

The results on feeding and other activities of the
horses show that the horses spent most of their time
standing, and it was observed that eating times were
more intense in the morning hours. Also, there was
more running activity in the morning than at other
times. The activities of standing, drinking, and
other activities were found more at noon, between
12:00 and 13:00 h, than at other times, and this
hour was the time when the temperature was the
highest (29.38 °C) and the humidity was the lowest
(21.08%). Walking activity increased towards the
evening hours. In addition, it was determined that
chewing and kicking the water buckets, which are
among the “other activities”, were more frequent
between 12:00 and 13:00 h when the ambient
temperature was the highest, than at other times.
The behaviours of lying down and rolling were
more common between 15:00 and 16:00 h. On the
other hand, mutual grooming was more intense
between 10:00-13:00 and 15:00-16:00 h.

Considering the results of the feeding and
activities data in general, it was observed that the
horses go to eat in the morning, spend time standing
at noon and in the afternoon, and walk about in the
late afternoon. In addition, the horses spend time
drinking, running, and in other activities, without
any particular intensity at specific times of the day.
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Discussion

The overall average results of use of the
locations in this present study show that the horses
spent the most time in the pasture area of all the
paddock areas. When the sizes of the paddock
areas are examined, in Fig. 1, the pasture area is the
largest area compared to the other areas, so the time
spent by the horses in the pasture may be higher
than the other area values.

The results of feeding and other activities by
the horses show that the horses spend most of their
time standing. However, when we evaluated eating
(hay rack or pasture) and drinking together, it was
observed that horses spent more time feeding than
standing. As some other researchers have stated
(AUTIO and HEISKANEN, 2005; RANSOM and
CADE, 2009; RANSOM et al., 2010; YAKAN et
al., 2012), similar to this study, horses devote a
large part of their daily time to feeding. This may
explain why horses spend a large amount of time in
the pasture area. In addition, the result showing that
the horses preferred to feed in the morning hours
in this study is similar to the research results of
YAKAN et al. (2012).

Water consumption may vary due to many
factors (YILDIRIM and YILDIZ, 2020). One of
these factors, the daily rise in temperature, increases
the daily water consumption substantially (PAGAN
et al., 2017). In this study, the second-highest
amount of time spent by the horses in a location in
the paddock area was near the water buckets.This
is thought to be due to the fact that the research was
conducted in the summer period and the high air
temperatures.

Young horses learn from each other and develop
social behavior (EU PLATFORM ON ANIMAL
WELFARE, 2020). The location area value relating
to being near the other horse, shown in Table 3, was
not found to be very high when the overall average
results were examined. The ages of the horses in
this study were between 6-18 years, which is adult
age. The fact that horses of adult age were used in
the study may be seen as the reason why they did
not move from side to side very much.

The study by EVANS (2000) stated that horses
like to use the area around an entrance gate as a
resting or gathering area, but in this research, it
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was observed that the horses did not spend much
time in the location near the entrance gate. This
difference was thought to be due to the effect of
their hereditary temperament (AKCAPINAR and
OZBEYAZ, 1999).

The thermoneutral zone is given as 5 °C to
27 °C for Thoroughbred horses (CYMBALUK
and CHRISTISON, 1990), which were the breed of
horses used in this research. The fact that the horses
ran about in the paddock area less may be because
the temperatures exceeded the thermoneutral
zone of this breed. However, thermoneutrality has
not been fully defined for all horses, as season,
region, breed and age can change the absolute
values of thermoneutrality (CYMBALUK and
CHRISTISON, 1990).

The two most common forms of forage for
horses are pasture and hay. Horses should feed at
the same time each day. Otherwise, the horses may
display bad eating habits such as eating too fast
or refuse feeding (EVANS, 2000). In the present
study, the hay racks were filled with dried roughage
before the horses were brought to the paddock
areas from their stalls each morning. Therefore,
after the horses were taken to the pasture areas
(09:00 h), it was considered natural that their time
spent at the hay rack and eating from the hay rack
would be higher than the other values (09:00-10:00
h). In the later hours (10:00-11:00 h), it is thought
that the horses were in the pasture area because the
roughage in the hay rack area had gone and they
went to search for forage.

The activities and behavior of horses slow down
at a certain ambient temperature (CYMBALUK
and CHRISTISON, 1990). According to the results
shown in Table 3, no running by the horses was
observed after 11:00 h, since the temperature
values increased at a certain rate after this hour.
This increase in temperature might have prevented
the horses from running.

In the hours when the temperature increases
at noon (12:00 to 14:00 h), the horses’ need for
water increases, and so the horses spend more time
in the near area the water buckets. CYMBALUK
and CHRISTISON (1990) reported that horses’
water consumption could increase in high
environmental temperatures. The water intake by
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horses may increase by 15% to 20% when the
ambient temperature increases from 13 °C to 25
°C (CARLSON and OCEN,1979). According to
the results of the temperature values in the midday
hours in this study, the highest temperature (29.38
°C) was observed between 12:00 and 13:00 h, and
the highest water consumption was observed as
4.72% in these hours.

In this study, the feeding activities (eating from
hay rack or pasture and drinking) of the horses
were replaced from 11:00 to 16:00 h by a large
proportion of standing time. Towards the evening
hours (15:00-16:00 h), when they left the paddock,
the horses tended to go to the water buckets. The
places where the water buckets were located
were the closest to the shelters of all the areas in
the paddock. A covered shelter can provide better
protection because it becomes more difficult for
insects to visually locate the horses, and horses are
protected from the sun in the shade under a shelter
structure (HARTMANN et al., 2015). Therefore,
horses moved to be near the buckets towards the
evening hours, and this was seen as a sign of their
desire to go to their shelters.

When the other activities performed by the
horses were evaluated according to the time
allocated (09:00-16:00 h), it was found that the
horses spent time chewing or kicking the water
bucket during the hours when the temperature was
high, and rolling and lying during the hours when
the air temperature was slightly lower. In this case,
it may be said that the air temperature greatly affects
the horses’ behavior. In addition, horses enjoy
mutual grooming, and they also groom themselves
(EVANS, 2000). Mutual grooming movements in
the present study were observed at almost all hours
of the day. This may be seen as a sign that horses
enjoy mutual grooming. In other words, it can be
said that mutual grooming by horses is less affected
by temperature than other activities.

Conclusions

According to the overall average results of this
study, it was observed that the horses spent time
in different locations in the paddock area, but they
spent the most time in the pasture area. In addition,
it was determined that they preferred to spend
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time in the hay-rack area in the early hours of their
time in the paddock, and near the water bucket
in the later hours (especially at noon when the
air temperature increased). When the time horses
spent on feeding and other activities during the
day was examined, standing was observed most,
but when all the feeding activities were considered
(eating from the hay rack or pasture, and drinking),
it was observed that the horses spent more time
feeding than standing. Horses also performed
mutual grooming for most of the day. As a result,
the location, feeding and activities of horses in a
paddock may vary depending on the time of the
day. Therefore, conducting studies including more
horses and longer periods of time can help us better
understand the paddock behaviour of horses.

Acknowledgments

We wish to thank the Atatiirk University Horse Breeding
and Training staff and volunteers for providing assistance
and subjects for use in this study. In addition, we thank the
architect Fatih Burak Yildiz, who carried out the drawing of
the paddock areas. I would also like to thank dear professors
Ahmet Yildiz and Omer Coban for supporting me.

References

AKCAPINAR, H., C. OZBEYAZ (1999): Animal husbandry
basics.Kariyer Matbaacilik Ltd. Sti., Ankara, Turkey, pp.
1-7 (in Turkish).

AUTIO, E., M. L. HEISKANEN (2005): Foal behaviour in a
loose housing/paddock environment during winter. Appl.
Anim. Behav. Sci. 91, 277-288.

DOI: 10.1016/j.applanim.2004.10.012

CARLSON, G. P, P. O. OCEN (1979): Composition of
equine sweat following exercise in high environmental
temperatures and in response to intravenous epinephrine
administration. J. Equine Med. Surg. 3, 27-32.

CLEMENCE, L., R. B. LOLA, G. PATRICK, S. MATHILDE,
B. LAETITIA, C. CAROLINE, H. MARTINE (2020):
Free movement: A key for welfare improvement in sport
horses? Appl. Anim. Behav. Sci. 225, 1-10.

DOI: 10.1016/j.applanim.2020.104972

CYMBALUK, N. F, G. I CHRISTISON (1990):
Environmental effects on thermoregulation and nutrition
of horses. Vet. Clin. North Am. Equine Pract. 6, 355-372.

DOI: 10.1016/S0749-0739(17)30546-1

DAWKINS, M. (1988): Behavioural deprivation: a central
problem in animal welfare. Appl. Anim. Behav. Sci. 20,
209-225.

DOI: 10.1016/0168-1591(88)90047-0

Vet. arhiv 92 (2), 127-136, 2022



F. Yildirim et al.: Behaviour of horses in a paddock area

DIXON, L., J. HARDIMAN, J. COOPER (2010): The effect of
spatial restriction on the behaviour of rabbits (Oryctolagus
cuniculus). J. Vet. Behav. 5, 302-308.

DOI: 10.1016/j.jveb.2010.07.002

EU PLATFORM ON ANIMAL WELFARE (2020): Guide to
good animal welfare practice for the keeping, care, training
and use of the different types of horses. https://www.
eurogroupforanimals.org/sites/eurogroup/files/2020/03/
Guidelines goodanimalwelfare horses%20.pdf (accessed
2020 November 07).

EVANS, J.W. (2000): Horses: A guide to selection, care, and
enjoyment. 3" ed., New York, Henry Holt and Company,
New York, United States.

FRIEDMAN, M. (1937): The use of ranks to avoid the
assumption of normality implicit in the analysis of
variance. J. Am. Stat. Assoc. 32, 675-701.

HARRIS, P. A. M., D. COENEN, L. B. FRAPE, JEFFCOTT,
H. MEYER (2006): Equine nutrition and metabolic
disease. In: Equine Manual. (Higgins, A., J. Snyder, Eds.),
Elsevier Saunders, London, England.

HARTMANN, E., R. J. HOPKINS, C. VON BROMSSEN,
K. DAHLBORN (2015): A 24-h sheltering behaviour of
individually kept horses during Swedish summer weather.
Acta Vet. Scand. 57, 45.

DOI: 10.1186/s13028-015-0135-x

JORGENSEN, G. H. M,, K. E. BGE (2007): A note on the
effect of daily exercise and paddock size on the behaviour
of domestic horses (Equus caballus). Appl. Anim. Behav.
Sci. 107, 166-173.

DOI: 10.1016/j.applanim.2006.09.025

MARLIN, D. J. (2020): The effect of thermal environmental
conditions on the health and performance of horses.
https://davidmarlin.co.uk/portfolio/the-effect-of-
thermal-environmental-conditions-on-the-health-and-
performance-of-horses/ (accessed 2020 November 07)

MCDONNELL, S. (2003): Practical field guide to horse
behavior: the equid ethogram. The Blood-Horse, Inc,
Lexington, United States.

OZBEYAZ, C., H. AKCAPINAR (2010): Horse breeding
lecture notes. Ankara University, Faculty of Veterinary
Medicine, Department of Animal Science, Ankara, Turkey
(in Turkish).

Vet. arhiv 92 (2), 127-136, 2022

PAGAN, J. D., A. HAUSS, A. SWANHALL, E. FORD, E.
RUGG, A. PRITCHARD (2017): Water, concentrate, and
hay intake in thoroughbred racehorses. J. Equine Vet. Sci.
100, 89.

DOI: 10.1016/j.jevs.2017.03.125

RANSOM, J. I, B. S. CADE (2009): Quantifying equid
behavior a research ethogram for free-roaming feral horses,
Colorada State University, Colorado, United States.

RANSOM, J. 1., B. S. CADE, N. T. HOBBS (2010): Influences
of immunocontraception on time budgets, social behavior,
and body condition in feral horses. Appl. Anim. Behav.
Sci. 124, 51-60.

DOI: 10.1016/j.applanim.2010.01.015

SONDERGAARD, E., E. CLAUSEN, J. W. CHRISTENSEN,
H. SCHOUGAARD (2002): DJF report No. 39. Stables
and teaming of horses. Danish recommendation. Danmarks
Jordbrugs Forskning, Tjele, Denmark, pp. 105 (in Danish).

THOMPSON, K., L. CLARKSON (2019): How owners
determine if the social and behavioral needs of their horses
are being met: Findings from an Australian online survey.
J. Vet. Behav. 29, 128-133.

VENTORP, M., P. MICHANEK (1995): Building horse
stables: an idea guidebook. The Agricultural University of
Sweeden, Lund, pp. 432 (in Swedish).

WARING, G. H. (1983): Horse behavior. The behavioral traits
and adaptations of domestic and wild horses, including
ponies. Noyes Publications, Mill Road, New Jersey,
United States.

WOOLSON, R. F. (2007): Wilcoxon signed-rank test. (John,
W., E. Sons, Eds.): Wiley Encyclopedia of Clinical Trials,
New Jersey, United States.

YAKAN,A.,A.AKCAY, S. DURMAZ, T.AKSU, H. OZTURK
(2012): Paddock behaviors and dominance relationships of
young male horses the first hour in the morning and again
in the afternoon. J. Anim. Vet. Adv. 11, 3486-3492.

YILDIRIM, F. (2020): Horse paddock (Yildiz, G., O. Durna
Aydin Eds.): Current approaches in veterinary medicine.
Academician Kitabevi AS, Ankara,Turkey (in Turkish).

YILDIRIM, F., A. YILDIZ (2020): Water bucket colour
preferences in horses. Austral J. Vet. Sci. 52, 49-54.

DOI: 10.4067/S0719-81322020000200049

135



F. Yildirim et al.: Behaviour of horses in a paddock area

Received: 17 November 2020
Accepted: 22 November 2021

YILDIRIM, F., A. KUREKSIiZ, T. TANMAN: Vrijeme boravka konja u pojedinim dijelovima korala tijekom
hranidbe i drugih aktivnosti. Vet. arhiv 92, 127-136, 2022.

SAZETAK

Cilj rada bio je istraziti mjesta u koralu na kojima konji provode najvise vremena, posebno s obzirom na trajanje
aktivnosti u otvorenom dijelu korala za vrijeme ljeta. U istrazivanje su ukljucena Cetiri konja, a podaci su prikupljani
0d 9 do 16 sati tijekom 12 dana videosnimanjem (ukupno 84 sata videomaterijala). Uzevsi u obzir raspoloZive prostore
korala, konji su proveli 32,54 % vremena na pasnjaku, 25,54 % vremena uz pojilice, 22,63 % uz hranilice sa sijenom,
17,26 % s drugim konjima i 2,51 % vremena na ulaznim vratima korala. U pogledu hranjenja i tjelesnih aktivnosti
proveli su 43,24 % vremena u danu stojeci, 27,91 % vremena hraneci se na pasnjaku, 19,38 % hraneci se sijenom s
hranilica, 5,74 % u hodu, 3,39 % napajajuéi se, 0,32 % u drugim aktivnostima i 0,02 % u tr¢anju. Uzevsi u obzir doba
dana u kojem konji borave na odredenom mjestu korala, uoceno je da su uz hranilice za sijeno najéesce bili od 9 do 10
sati, na pasnjaku od 10 do 12 te od 14 do 15, a uz pojilice od 12 do 14 te od 15 do 16 sati. Sagledavajuci vremensko
trajanje hranjenja i tjelesnih aktivnosti, konji su vise vremena proveli hraneci se sa hranilice sijenom od 9 do 10 sati,
na pas$njaku od 10 do 11 i stojeé¢i od 11 do 16 sati. Rezultati pokazuju da konji najvise vremena provode na pasnjackom
dijelu korala, a od aktivnosti najdulje vremena provedu hraneci se.

Kljucne rijeci: procjena ponasanja; dobrobit konja; izbor mjesta boravka; koral; utrosak vremena
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