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Abstract

The domesticated pig, Sus scrofa domesticus, has long been used for meat production.
Its wild relative, the wild boar, Sus scrofa scrofa, gives an important possibility to
study some aspects of the domestication process. Thereby increasing our knowledge
of important behaviours that may still exist in our domestic pigs.

The aim of this master thesis was to perform an observational field study in which
the main focus was to study if growing slaughter pigs perform behaviours that could
be seen as the building of sleeping nests. A comparative study with European wild
boar (Sus scrofa scrofa) kept in a large, outdoor enclosure was performed to see if
they build sleeping nests, and what behaviours they perform in relation to lying down.

A total of 158 domestic pigs in two age categories on a Swedish, KRAV -organic
pig farm were included in the study, as well as four European wild boar. 84 domestic
pigs aged 13 weeks were studied in their hut when kept on their summer pasture, and
74 domestic pigs aged 5 — 6 months were studied when kept indoors in large pens
with deep straw bedding. The four European wild boars were approximately 1 year
old and studied in their 4 ha large forest enclosure.

The animals were studied by camera recordings between June and September
2019. All animals were included to increase the likelihood of observing behaviours
in relation to lying down and resting or sleeping. Behaviours considered relevant
from a nest-building perspective were those that in some way manipulated the
ground. In this study, these were rooting, pawing, plowing, arranging material and
lastly, kneeling and rooting.

The results indicate that a majority of both domestic pigs and European wild boar
perform at least one behaviour that manipulates the ground before lying down. No
differences were found in mean number of relevant behaviours performed between
the groups, nor were there any differences between most of the different relevant
behaviours between the groups. Only plowing differed between the groups. Rooting
was the most common behaviour performed in all three animal categories.

Further studies are needed to properly evaluate the possible nest-building in grow-
ing domestic pigs as well as European wild boar.

Keywords: Growing pigs, domestic pigs, Sus scrofa, European wild boar, sleeping
nest, nest-building, behaviours,



Sammanfattning/Abstract

Den domesticerade grisen, Sus scrofa domesticus, har lange anvants fér kottprodukt-
ion. Dess vilda slakting, vildsvinet, Sus scrofa scrofa, ger en viktig méjlighet att stu-
dera en del aspekter av domesticeringsprocessen. Darigenom kan var kunskap om
viktiga beteenden som fortfarande kan aterfinnas hos vara tamgrisar.

Malet med den har masteruppsatsen var att utfora en observationsstudie i falt med
huvudfokus att studera ifall vaxande slaktgrisar utfor beteenden som skulle kunna ses
som byggande av sovhon. En jamforande studie gjordes pa europeiska vildsvin (Sus
scrofa scrofa) i stora hagn utomhus for att se ifall de byggde sovbon, och vilka bete-
enden de i s fall utfor i samband med att de lagger sig ner.

Totalt ingick 158 domesticerade grisar i studien, dessa var KRAV-ekologiska gri-
sar i tva olika alderskategorier, samt fyra vildsvin hallna i hagn. 84 tamgrisar som var
13 veckor gamla studerades i deras hydda i deras sommarhage, och 74 tamgrisar i
aldern 5 - 6 manader studerades i storbox inomhus med djupstrébadd. De fyra vild-
svinen var cirka ett ar gamla och studerades i sitt hagn som bestod av 4 ha skog.

Djuren studerades via kamerainspelning mellan juni och september 2019. Samtlia
djur inkluderades i studien for att 6ka sannolikheten att se de lagga sig ner. Beteenden
som ansags vara relevanta ur ett bobyggnadsperspektiv var i den har studien de bete-
enden som pa nagot satt manipulerade marken eller badden. | den har studien var det
foljande beteenden; bokande, plogande, skrapande med framkldvar, arrangerande av
material samt nar djuret stod pé kna och bokade.

Resultatet indikerar att en majoritet av bade tamgrisar och vildsvin utfor minst ett
beteende som manipulerar marken/badden innan de lagger sig. Inga skillnader mellan
grupperna fanns vad gallde genomsnittligt antal beteenden utférda, inte heller fanns
det nagra skillnader mellan andelen utférda beteenden av de flesta av de relevanta
beteendena. Endast plogning skiljde sig a mellan grupperna, och sags framst hos de
yngre tamgrisarna utomhus. Bokande var det vanligaste beteendet att se i samband
med att de la sig hos samtliga tre djurkategorier.

Fler studier behovs for att utvardera méjliga bobyggnadsbeteenden av sovbon hos
vaxande tamgrisar och yngre europeiska vildsvin.

Nyckelord: Vaxande grisar, tamgrisar, grisar, Sus scrofa, europeiska vildsvin, vild-
svin, sovbo, bobyggnad, beteende
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1 Introduction

The domesticated pig, Sus scrofa domesticus, has long been used for meat
production. Unlike cattle, a wild ancestor of domestic pigs still exists. The
wild boar, Sus scrofa scrofa, gives an important possibility to study some
aspects of the domestication process, thereby increasing our knowledge of
important behaviours that may still apply to our domestic pigs. One such
study looked at differences in maternal behaviour between domestic sows
and wild boar crosses (Gustafsson et al., 1999a). They found that there were
only a few differences in number of nursing’s and distance travelled from
their young among other things, while nest-building behaviours showed no
significant difference (Gustafsson et al., 1999a). Other than that, it is also
well known that foraging behaviours such as rooting are often well-pre-
served through the domestication process (Gustafsson et al., 1999b). An-
other behaviour found in wild boars and domestic pigs alike is wallowing in
mud, and it seems to be an important way for the animals to thermoregulate,
according to a review on the subject by Bracke (2011). As seen in a study
by Stolba (1988, see Stolba & Woodgush 1989) there were no differences
in behaviour found between domestic pigs kept in semi-natural environ-
ments compared to wild boar (Gundlach 1965 among others, see Stolba &
Woodgush 1989). Since the ability to perform natural behaviours, i.e. spe-
cies-specific behaviours that animals would perform in natural conditions, is
required in Sweden (SFS 2018:1192 chapter 2 §2), studying wild boars can
tell us about what behaviours can be considered natural.

1.1 Nest-building and straw

In an introduced, i.e the animals did not emigrate there without the help of
humans, population of feral pig/wild boar crosses in South Carolina it was



noted that not only do animals that are not pre-parturient sows build nests,
but it is also possible to differentiate between farrowing nests and sleeping
nests (Mayer et al., 2002). In the study by Dardaillon (1986) in Camargue,
France, it was noted that farrowing nests were generally more intricately
built than sleeping nests, and farrowing nests were only found during the
spring and closer to water. In a review by Wischner et al. (2009) it is sum-
marised that the building of farrowing nests has changed little through the
domestication process, showing it to be an important behaviour. They also
describe the functions of the nest as providing protection from predators
and weather, especially from a thermoregulatory point of view as piglets
are very sensitive to cold. The thermoregulatory point is strengthened by a
study by Algers & Jensen (1990) who found that the temperature inside
farrowing nests built in straw changed very little regardless of the tempera-
ture outside the nest.

The question on hand is whether the building of sleeping and resting nests
is another behaviour that has been preserved through domestication?
Meaning that not only would sows have a need for bedding material to
build farrowing nests prepartum but growing domestic pigs under commer-
cial conditions might have a similar motivation to build sleeping nests, and
thereby a need to be provided with bedding material.

Most scientific studies regarding nest-building in pigs have been done on
pre-parturient sows or pseudo-pregnant gilts, i.e. gilts that show all signs of
being pregnant but without having any foetuses, and legislation in Sweden
reflects this. All gestating pigs must have access to bedding material in
their farrowing boxes during the week before farrowing (SJVFS 2019:20).
When it comes to slaughter pigs, some straw is required (SJVFS 2019:20)
but the amount differs substantially between different production systems
and farms.

There is a large number of scientific publications showing that straw is
preferable as a substrate to fulfil explorative behaviours, thereby limiting
abnormal behaviours (Bulens et al., 2016; Scollo et al., 2013; Tuyttens
2005). However, only one study was found on whether growing pigs have
an interest in building sleeping nests. Stolba & Woodgush (1984) looked at
domestic pigs in a “Pig Park”, a larger outdoor enclosure with both forest
and grassland. They noted that the pigs built sleeping nests and that the
pigs seemed to choose to establish sleeping nests at some distance from
the feeding sites and either in the forest or at the forest border (Stolba &
Woodgush, 1984). They also noted that pigs in pens given the possibility to



gather material and arrange it into a sleeping nest did do so (Stolba &
Woodgush, 1984). As mentioned earlier, wild pigs in different age catego-
ries do build sleeping nests (Mayer et al., 2002). Therefore, it seems likely
that this behaviour still exists in our domestic pigs. Access to bedding ma-
terial could therefore increase the welfare of slaughter pigs. However, it is
possible that the box design and the amount of straw they are already
given is enough to fulfil their motivation to build sleeping nests.

1.2 Aim of the study

The study was done during the summer of 2019 and the aim was to an-
swer the following questions:

¢ Do growing domestic pigs perform any behaviours related to nest-
building before lying down?

¢ If yes, what behaviours related to nest-building are performed and
in what frequency?

e Do growing domestic pigs differ in nest-building behaviours per-
formed when comparing different age categories?

o Do growing domestic pigs differ in nest-building behaviours per-
formed compared to young European wild boar?

¢ Do the result from this study indicate that further studies are
needed to properly evaluate the amount of bedding material
needed for an improved welfare of growing pigs?

1.2.1 Definition of nest-building behaviours

The behaviours considered relevant for nest-building in this study were
those that directly manipulated the ground or bedding material in some
way. The definition was chosen to decrease the risk of including unrelated
explorative behaviours, and as the focus was on building behaviours, be-
haviours such as walking or sitting that did not manipulate the ground were
excluded.

Other behaviours that do not manipulate the ground may still be relevant
for the welfare of the animals or connected to nest-building in other ways,
however, they were not counted as relevant in this study.



2 Literature review

Since wild boars are a part of this study, and to show where our domestic
pigs originate from, a short introduction to their wild relative will be given.
The wild boar still exists around the world today, both in captivity and free
roaming, meaning that differences and similarities between them and do-
mestic pigs are possible to study. Afterwards, a description of the use of
straw in the modern-day production systems in Sweden will be given, high-
lighting the differences between conventional, EU-organic and KRAV-or-
ganic production.

2.1 The wild boar

The wild boar can be found throughout Europe and Asia and has been in-
troduced to North America and New Zealand (Encyclopaedia Britannica,
2017). Wiepkema (n.d.) noted that wild boars living in an enclosure in the
Netherlands have two different resting places, one where they rested during
night and one for resting during the day. The latter were often found closer
to food while the former did not have set locations. Important to notice is that
in the study by Wiepkema (n.d.) the animals were used to human contact,
which might have affected their choice of resting place as well as resting
times. Wild boars are omnivores and live in family groups consisting of a few
sows and their offspring, with males usually only present during mating pe-
riods (Spinka, 2002). In a study by Dardaillon (1986) on wild boar habitats
in Camargue, France, it was noted that sleeping beds made by wild boar
changed during the year. They noted that during summer most bedding
places were on bare ground, but during wet seasons most bedding places
had a vegetation layer (Dardaillon, 1986). Farrowing nests also had a vege-
tation layer but were more intricately built (Dardaillon, 1986). Sleeping beds
were generally oval or kidney shaped with a strong correlation between



width and length and often found in places were other vegetation provided
some sort of cover (Dardaillon, 1986). The sleeping nests could for example
be beneath blackberry thickets or in patches of dry tall reeds (Dardaillon,
1986). The intricacy of the sleeping nests varied from depressions on bare
ground, to depressions filled with litter from nearby plants (Dardaillon, 1986).
Sleeping nests that were situated beneath low and thick vegetation could be
only litter placed on flat ground (Dardaillon, 1986). Farrowing nests were
only found during spring and were located much closer to water than bed-
ding areas (Dardaillon, 1986). The animals in the study by Mayer et al.
(2002) were categorized from earlier studies to be a mix between feral swine
and European wild boar. They found nine sleeping or resting beds during
their study, of which four were beds used by > 3 animals (Mayer et al., 2002).
The beds were found in various locations, beneath hawthorn crowns, next
to fallen pine trees or at the base of slash pines (Mayer et al., 2002). Six of
the beds had constructed depressions, and one of those without an exca-
vated depression was in a pile of pine straw, i.e. a pile of dried pine needles
(Mayer et al., 2002). A majority (six) of the beds had vegetation lining, but
only one had vegetation that seemed to have been actively collected (Mayer
et al., 2002). Eight of the beds had a closed cover above, and four were
situated in areas with dense understory vegetation (Mayer et al., 2002).

The conclusion from this literature review was that European wild boar build
nests for sleeping and resting, and that they generally choose to place these
nests with some sort of vegetation cover. They seem to adjust the location
and complexity of these nests depending on season, weather, time of day
and number of animals.

2.2 The domestication process

The domestication of the wild boar into our domestic pig is considered to
have taken place around 9 000 - 8 000 years BC (Giuffra et al., 2000, see
Spinka, 2002). The general idea is that domestication of pigs happened
twice during history and in different locations (Giuffra et al., 2000; reviewed
by Ramos-Onsins et al., 2014; Frantz et al., 2015). The locations most sup-
ported by scientific evidence are the Mekong area in China and what is mod-
ern day Turkey (reviewed by Ramos-Onsins et al., 2014; Frantz et al., 2015).
This is supported when looking at mitochondrial DNA where two European
and one Asian clade, i.e taxonomic group including only descendants of a
common ancestor, can be found (Giuffra et al., 2000). The European clades
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include the European wild boar (Sus scrofa scrofa), and the Asian clade in-
cludes Asian wild boars (in the cited study Sus scrofa leucomystax) (Giuffra
et al., 2000). The amount of time since the split between these two clades is
uncertain. The European clades and the Asian clade should have separated
from each other approximately 500 000 years ago to achieve the differences
found today according to Giuffra et al. (2000). However, other studies have
concluded that the split must have happened earlier than that, between
800 000 years ago and 1 600 000 years ago (reviewed by Ramos-Onsins et
al., 2014).

Mitochondrial DNA-analyses also point towards much more recent cross-
breeding between these groups (Giuffra et al., 2000). This fits with the cross-
breeding between Asian domestic pigs and European domestic pigs during
the 18™ and early 19" century (Giuffra et al., 2000; Frantz et al., 2015). As a
result, mitochondrial DNA from the Asian clade can be found in several Eu-
ropean breeds, but not the other way around (Giuffra et al., 2000).

During the time that has passed since their domestication, the breeding
goals for pigs have varied (Spinka, 2002). As an example, the domestic pig
used to be smaller than their wild counterparts until the Middle Ages, when
breeding for bigger animals started (Spinka, 2002). Since then, other
changes in selection choices have been made. As of now, animals that are
efficient feed converters, gilts and sows that give large litters of uniform pig-
lets and slaughter pigs with good carcass qualities are the goal (Topigs
Norsvin, n.d.). The difference between a modern slaughter pig and a wild
boar is striking and shows how far the domestication has come, even though
there is evidence of some interbreeding between domestic pigs and wild
boars during the entire time since domestication (Spinka, 2002; Frantz et al.,
2015). Although the differences in appearance are noticeable, many behav-
iours have been preserved through the domestication process (Spinka,
2002). Examples of preserved behaviours are different foraging behaviours
such as rooting (Gustafsson et al., 1999b) and wallowing (Bracke, 2011) as
mentioned earlier. One difference is litter size, where a modern domestic pig
hybrid can have litters of up to 14 - 15 weaned piglets (Topigs Norsvin, n.d.),
while the average litter size of a wild boar in the study by Frauendorf et al.
(2016) was 6.6 born piglets. However, those litters were unusually large
compared to other studies on wild boar that they used as comparison.
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2.3 Usage of straw in modern production systems

As mentioned earlier, straw is mandatory in all Swedish production systems
(SIVFS 2019:20 chapter 4 48). This does not mean that equal amounts of
straw are used in different systems, only that the Swedish legislation de-
scribes that a minimum amount of straw should be provided to the animals.
This is not described in terms of g/pig/day, but rather in terms of enrichment
value, i.e. the function of the straw. The bedding material given should be
given in quantities that gives the pigs a possibility to fulfil their “need of ac-
tivity and comfort” (SIJVFS 2019:20 chapter 4 48), making it difficult to come
to an agreement on how much straw is needed to comply with the legislation.
Thereby leaving it up to each farmer to decide how much straw to use. It is
unknown what constitutes as comfort for a pig, other than thermal comfort.
The organic production in Sweden differs in that the EU-organic is not the
highest standard, but rather a middle ground. The KRAV-organic production
has the hardest rules and regulations as will be described later in the text.

Different studies have come to different conclusions on the amount of straw
needed to fulfil pigs’ explorative behaviours. One such study has shown that
there seems to be a maximum effect of adding straw and that until approxi-
mately 250 — 300 g straw/pig and day there is an increase in explorative
behaviours directed at the straw, but bigger daily rations did not seem to
increase these behaviours any further (Jensen et al., 2015). Another study
showed that manipulative behaviours directed at pen mates decreased with
increasing daily allowances of straw until 387 g/pig and day (Pedersen et
al., 2014). Other than that, 265 — 279 g/pig and day seems to decrease the
risk of oesophageal ulceration and scarring (Jensen et al., 2017). That ac-
cess to straw can decrease the risk of gastric ulcers is supported by other
studies (Herskin et al., 2016; Di Martino et al., 2013).

According to a survey study by Wallgren et al. (2016) the average amount
of straw provided on Swedish farms was 62 g/pig and day for finishing pigs,
and 35 g/pig and day for pigs in nursery. The study included farms with deep
litter, but these are excluded from the values mentioned. Another study by
Wallgren et al. (2019) saw that pigs in the weight categories 10 — 30 kg live
weight and 30 — 120 kg live weight that were allowed double the amount of
straw provided to the control groups at the same farms had a significant
increase in straw-directed behaviours. On the other hand, another study has
found that giving pigs temporary access to straw during the last weeks be-
fore slaughter have no significant effect on cortisol levels in saliva or meat
quality (Peeters et al., 2006). They did see a significantly higher average
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daily weight gain in two of the groups reared with straw during the last week,
but at slaughter there were no significant differences between groups
(Peeters et al., 2006). They also found a significant effect of straw provision
on the time spent manipulating the pen and pen mates, but as with weight
gain, there were no significant differences in severity of skin lesions at
slaughter between groups (Peeters et al., 2006) and likely one week was
too short time to see significant effects on e.g. healing wounds.

2.3.1 Legislation covering all production

In conventional production the Swedish legislation requires that the animals
have access to enough straw to fulfil their needs of explorative behaviours
and their need of comfort (SJVFS 2019:20 chapter 4, 48). There should be
enough straw, or other material such as wood chippings, for the animals to
have something to explore, perform rooting behaviour in and chew on
(SIVFES 2019:20 chapter 4 48). This means that there is room for different
interpretations as to how much bedding material is needed. The material
used should be of good hygienic quality (SJVFS 2019:20 chapter 4 38)

2.3.2 EU-organic production regulations

The legislation for EU-organic production differs from the above when con-
sidering bedding material. EU-legislation specifies that mammals in organic
production should have access to a clean and dry resting place with bedding
made of natural materials, such as straw (EG nr 889/2008). In EU-organic
production the animals should have access to outdoor areas, but access to
pasture during summer is not a requirement (KRAV chapter 5.4.3.3).

2.3.3 KRAV-organic production rules

In organic production by the rules set by KRAV the production on the farms
must be certified by an independent certification body to ascertain that the
farm follows the KRAV rules. One rule that sets KRAV-production aside from
EU-organic is that KRAV has a requirement that pigs should be on pasture
for four months during summer (KRAV chapter 5.4.3.1). Another require-
ment is access to a deep straw bedding area for all animals (KRAV chapter
5.4.5.3). This rule is shared with the EU organic that further defines that this
resting place should be spacious and covered with dry straw or other suita-
ble natural bedding material (EG nr 889/2008, article 11, point 2).
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3 Material and method

The study consisted of three different animal categories; domestic pigs
housed indoors, domestic pigs housed outdoors and European wild boar in
an enclosure. Each of the domestic pig studies included two groups of ani-
mals, while only one group of European wild boar was included. The study
was done as a master thesis at The Swedish University of Agricultural Sci-
ences (SLU).

3.1 Animals

3.1.1 European wild boar

The animals were young wild boars in a large enclosure that were mainly
used for tourism and practice for hunting dogs. The enclosure held four an-
imals and had a total area of 4 ha. All animals were approximately 1 year
old (+/- 2 months) with an estimated live weight of 20 - 25 kg. All animals
were included in the study. The animals in the enclosure were all intact
males. They had been moved to the enclosure at two different dates, one
had been there a couple of months while the other three were moved there
sometime during the last four weeks before the start of the study.

3.1.2 Domestic pigs outdoors

All animals in the two groups kept on pasture were included to catch as
many relevant behaviours as possible. The animals belonged to a slaugh-
ter pig KRAV-organic production.

The pigs were growing pigs aged 13 weeks, weighing approximately 35 kg
live weight. The animals were brought to the farm Wednesday June 19"

14



weighing approximately 30 kg live weight and aged 12 weeks. The record-
ing was started on Tuesday June 25", The groups consisted of both cas-
trates and gilts. The animals were three-way crosses of landrace, York-
shire and Hampshire. A total of 84 pigs were included in this part of the
study. 39 pigs were kept in pasture 1 and the remaining 45 pigs were kept
in pasture 2.

3.1.3 Domestic pigs indoors

A total of 74 animals divided into two groups were studied. They were kept
in large indoor pens with access to an outdoor area with concrete floor,
pen 1 and pen 2. These were finishing pigs at > 90 kg live weight at 5 - 6
months of age. The groups consisted of both castrates and gilts. The group
in pen 1 consisted of 39 animals weighing between 90 to 120 kg and the
group in pen 2 consisted of 35 animals weighing between 95 to 125 kg.
The animals were three-way crosses of landrace, Yorkshire and Hamp-
shire. The pigs were moved to the pens from their summer pasture on
September 16, the same date that the cameras were placed in the pens.
On Wednesday September 18 some pigs were sent to slaughter, the re-
maining pigs all weighed 90 kg or more. Recording started at 5.30 pm on
September 18.

3.2 Facilities

3.2.1 European wild boar

The wild boars were kept in a large enclosure with natural forest, mainly
conifer. The enclosure included both standing and naturally fallen trees, as
well as places for wallowing and feeding stations. The dog training was
continuous and on-going during the study period, and the number of peo-
ple and dogs that visited the enclosure during the study period is unknown
as it was not possible to gain access to the information.

3.2.2 Domestic pigs outdoors

The animals were kept on pasture with one hut per pasture. The huts
measured 6x4 metres and were made mainly of sheet metal (picture 1).
Pea straw was used as bedding inside the huts. The exact amounts of
straw used is unknown. Pictured below (picture 2) is one of the two groups
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while sleeping in their hut during the day, to give some indication on the
amount of straw used. Similar amounts were used for the domestic pigs in-
doors.

Picture 1) Oof the huts used for growin pigs, it was made mainly of sheet metal on the
KRAV-organic pig farm where the study was conducted.
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hut during the day. The picture is included to
give some indication on the amount of straw used, as the farmer did not know the exact
amount.

3.2.3 Domestic pigs indoors

The animals observed were KRAV-organic slaughter pigs kept in large
group pens with access to straw and an outdoor area with concrete floor
(picture 3). Pea straw was used as bedding. The pens measured 17x6 me-
tres and the outdoor area was 10x6 metres.
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Picture 3) The picture shows the two pens used in the study, the one on top is pen 2 and
the one below is pen 1. The circles represent the feeding stations, the stars are the place-
ment of the cameras. Deep straw bedding was found to the right of the thin line (beige), and
the outdoor area was found on the left side of the thicker line (grey).

3.3 Observations

The studies were done by video recording with game cameras, which were
activated by movement, and hence not filming continuously 24 h per day.
The observations of the video recordings were done by continuous record-
ing and behaviour sampling, as the behaviours were specific and presuma-
bly rare in occurrence. All behaviours related to nest-building that the do-
mestic pigs and the wild boar performed during the recordings were noted.
The occurrence of behaviours was counted, as well as the order of behav-
iours. The idea was to be able to see how often different behaviours were
seen in relation to lying down.

3.3.1 Technology

The cameras used were five Albecom BG529 cameras, which are game
cameras and were thereby considered suitable for watching animals during
different times of the day and night. They had a 1-minute delay from move-
ment to the start of recording. They were equipped with 8 GB memory
cards (SanDisk 8GB SDHC) that were exchanged for new, empty cards
every 24h during the day when the camera was turned off when studying
the domestic pigs outdoors. When studying the European wild boar, 32 GB
memory cards were used (SanDisk Extreme Pro 32GB SDHC UHS-I
Memo) and were exchanged for new, empty ones at the end of the first of
two periods.
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The same cameras were used when studying the domestic pigs indoors.
The cameras were again equipped with 32 GB memory cards that were ex-
changed for new, empty ones each day.

The cameras were active from early evening until 6 or 7 am in the domes-
tic pig observations. Different starting times were used to increase the like-
lihood of the cameras recording at the right time (table 1). During the in-
door part of the study, the cameras were set to start recording at 5.30 pm
since that part took place in September when the sun sets earlier. During
the three evenings in the outdoor part of the study, the cameras started re-
cording at 7 pm, 9 pm and 8 pm. This was done due to the smaller memory
cards being used.

The wild boar were used for dog training during the day, and therefore, it
was uncertain when they rested. To increase the likelihood of capturing
their behaviours on camera the cameras were set to record 24h per day.

Table 1) The different camera settings during the different studies

Animal category Period/night Camera set to record Size of memory card
Domestic pigs out- 15 night 7 pm—7am 8 GB
doors
Domestic pigs out-  2"9 night 9pm-—7am 8 GB
doors
Domestic pigs out- 3 night 8 pm—7am 8 GB
doors
Wild boar Both periods 24 h/day until no 32GB
memory left
Domestic pigs indoors All 3 nights 5.30 pm — 6 am 32GB

3.3.2 Reviewing the footage

The chosen behaviours and definitions (table 2) mainly originated from the
behaviours noted when studying nest-building in pre-parturient sows. This
was due to the lack of studies done on nest-building in other pig catego-
ries. According to studies done on wild boars the difference between the
two kinds of nests are noticeable, but mostly due to farrowing nests being
larger in size and more intricate than resting nests. The behaviours per-
formed during the building of farrowing nests in domestic pigs were there-
fore considered to be somewhat applicable in this study.
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Table 2) Ethogram

The behaviours and their definitions have been gathered from Peeters et al., 2006 and Gus-
tafsson et al., 1999 or added after discussion with the supervisor of this master thesis. The
latter are marked with an asterisk. The animal lying down was used as an endpoint when it
came to noting behaviours performed before lying down.

Behaviour Definition

Lying Body weight supported by sides/belly.

Sitting Body weight supported by front legs and
hindquarters.

Nosing Nose has contact with the ground, straw or
other material.

Rooting Digging movement with nose, nose in direct
contact with the ground or material on the
ground.

Pawing The animal uses its front leg(s) to perform
scratching movements  towards the
ground/bedding.

Carrying material Taking material, straw, twigs, leaves etc, in
mouth and walking at least two steps with it.

Arranging material Straw, twigs, leaves etc are manipulated by

rooting, pawing, carrying material, or lifting
and then dropping material. The behaviour is
only counted as this if the behaviour is aimed
at the material, and the material can be seen
to be moved from its original position by the
behaviour.

Plowing* The animal keeps its nose close to the
ground and moves forward creating a furrow
in the bedding material.

Plowing beneath bedding* The animal performs plowing behaviour that
ends up covering parts of the animal with
bedding material.

Arranging to lie on concrete* The animal performs behaviours to remove
straw from the floor before lying down.

Body contact* Lying down with body in contact with other
pigs.

Antagonistic behaviour* An animal chases away another animal from
their resting place.

Lying and rooting/pawing* The animal is lying, pawing and kicking with
their legs and/or doing rooting behaviour.

Kneeling and rooting* Body weight supported by hind feet and front

knees, performing rooting behaviour.

All relevant behaviours for all observed animals were counted. Order of be-
haviours were noted. A pause in the middle of the behaviour before contin-
uing was regarded as a break from performing the behaviour. If, for example,
an animal was seen rooting, then lifting its head and then continuing to root,
this was counted as two separate occasions of rooting.

Behaviours that were immediately followed by the animal lying down was
counted as being performed in relation to lying down. If an animal nosed,
immediately followed by rooting and then lied down, nosing and rooting
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were considered to be in relation to lying down. However, if the animal in-
stead nosed, paused or walked a few steps, then rooted and lied down,
only rooting was considered to be performed in relation to lying down.

When two cameras recorded the same location, the reviewing of record-
ings with matching time stamps was synchronised. Meaning that when one
recording from one of the cameras had been studied and any relevant be-
haviours had been counted, the recordings from the other camera in the
same hut were inspected. If a recording with a matching time stamp was
found it was immediately studied to see if the different angle showed any
other behaviours or the same behaviours. This was done to rule out the
risk of counting the same behaviour twice and thus skewing the results.
The number of recordings and number of minutes recorded for each ani-
mal category can be seen in table 3.

Table 3) Total number of recordings as well as total time recorded for each animal
category.

Animal category Total number of recordings  Total time recorded
European wild boar 1176 1116 minutes 58 seconds
Domestic pigs outdoors 384 313 minutes 37 seconds
Domestic pigs indoors 202 169 minutes 30 seconds
3.4 Weather

The study was conducted during summer, the outdoor domestic pigs were
studied in late June, the wild boar during the entirety of July and the indoor
domestic pigs in September. This was due to the schedule of the farmer as
well as enabling the use of fewer cameras. The temperatures were noted
by the cameras (table 4 and 5).

Table 4) Temperatures registered during the domestic pig studies

Period/night Domestic pigs Min/Max (°C) Domestic pigs Min/Max (°C)
outdoors (°C) indoors (°C)

Night 1 20,9 17/30 10 2/12

Night 2 15,3 14/17 9,8 1/11

Night 3 19,6 15/23 11,6 9/13
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Table 5) Temperatures registered during the wild boar study

Period Mean temperature (°C) Min/Max (°C)
Period 1 12,7 7122
Period 2 17 6/33

3.5 Study design

3.5.1 European wild boar

All animals were included in this part of the study. To gain as much infor-
mation as possible and increase the chance of catching relevant nest-
building behaviours on camera recordings, the cameras were set to record
24h a day until they ran out of memory. Frequency and order of relevant
behaviours was noted. The five sleeping/resting places (picture 4 — 8) used
included one beside the bottom of an uprooted tree, and the other four
were beneath standing trees with different amount of coverage. Out of
these the first one offered protection on one side and it lacked in overhead
cover. Of the other four three had only overhead cover, though the thick-
ness and height above ground of that cover varied while the fourth offered
some cover from the sides as well.

2753 =B/az/18

Picture 4) The resting place overlooked by camera 1 had a spruce creating cover from
above.
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Picture 5) The resting place overlooked by camera 1. The feeding station can be seen in
the left side of the picture (yellow), and the resting place has some cover above from conifer
branches, though not as thick as the other covers.

X
e

s8/a7/18

Picture 6) The resting place overlooked by camera 3. The resting place is situated beneath
a spruce, with thick cover above and some cover to the sides.
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Picture 7) The resting place overlooked by camera 4. This place was next to a fallen tree

and close to the feeding station. There was only the cover given by the root system of the

tree.
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Picture 8) The resting place overlooked by camera 5 was situated beneath a spruce and

offered cover from above.
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The study was divided into periods. The first period spanned from July 6"
from 10AM to July 17" 5PM. The cameras were placed at five different lo-
cations that were known to the staff to be used for sleeping and or resting.
The cameras were left in their original positions and equipped with new
memory cards for the next period that spanned July 17" from 5PM until
August 5™ at 5PM. During this second period the two cameras that had rec-
orded the most were equipped with 64 GB memory cards. The cameras
were in the training enclosure for a total of 31 days. Larger memory cards
were used to account for these longer periods.

3.5.2 Domestic pigs outdoors

The cameras were placed in two different corners of the hut that the ani-
mals had access to. There was one hut per pasture with room for all the
animals. The placement of the cameras (picture 9) was planned so that the
footage would cover as much of the hut as possible, but some corners
were out of view.

The first night, June 25™ to June 26™, the cameras were set to start record-
ing at 7 pm and film until 7 am. However, the memory cards were full after
less than 2 hours. The second camera (P1.W) was placed at the back win-
dow of the hut and aimed towards the door of the hut, while the first (P1.D)
was situated next to the door and aimed towards the back of the hut (pic-
ture 10), causing the different starting times as the cameras were motion
activated.

The cameras were placed at the same places in pasture 2 (P2.D and
P2.W) as in pasture 1.
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Picture 9) The original placement of the cameras. The cameras were situated at the
places in both huts, in the pictures P2.D is shown to the left and P2.W to the right.

It was decided to move the starting time since the last films from the first
night did not show animals sleeping and resting. Thus, during the second
night the cameras were set to start filming at 9 pm. For unknown reasons,
only one of the cameras filmed during the second night, and that was the
camera in pasture 2 that was aimed towards the door opening. The cam-
eras had correct and identical settings, and were turned off before remov-
ing the memory cards. However, due to the angle of the camera, the ani-
mals sleeping towards the back wall in the hut were not in the picture, and
at the start of the first film animals were already lying down in the lower
part of the picture.

To account for this, the cameras at the back of the hut were moved and

placed at the other side of the door opening (picture 10) and renamed
P1.D2 and P2.D2 respectively.
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Picture 10) The placement of the cameras during the third and last night of the study as
well as the interior of the huts. P2.D is shown to the right and P2.D2 to the left in the picture.

The cameras were set to start filming at 8 pm, and triple-checked that they
were started and functional.

All cameras were recording during the third night.

3.5.3 Domestic pigs indoors

Both groups of animals were studied for 3 consecutive evenings with the
use of game cameras that recorded from 5.30 pm — 6 am. Each pen was
recorded by two cameras, one by the door overlooking most of the pen,
and one on the side of the pen overlooking the innermost part of the pen.
The cameras were set to record between 5.30 pm and 6 am. The cameras
recorded every night from September 18™ until September 21%t. The cam-
eras also recorded the night between September 16" to September 17",
but the recordings were only used to check if the camera angle was good.
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3.6 Ethical approval

Since the study was conducted only through observations of the animals in
their normal environment, no ethical approval was needed. To ascertain
this the work plan of the study was sent to the board for ethical approval of
studies involving animals, at SLU for reviewing. They agreed that no ethi-
cal approval was needed.
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4 Results

4.1 Behavioural study — European wild boar

A total of 1 176 video recordings were gathered during this part of the
study. The cameras recorded a total of 1116 minutes and 58 seconds of
film during the study period, as most recordings were either 60 seconds or
30 seconds long. The last recording before the memory card was full often
differed in time from the two mentioned. The placement of the cameras
meant that different cameras recorded different amounts of movement, de-
pending on how often the wild boar frequented the area. During this time,
animals were seen to lie down on a total of 63 occasions. Out of these, 56
occasions of lying down are included in the study, as the other 7 times
were occasions on which behaviours performed before lying down could
not be seen. This included if, for example, an animal was seen to lie down
with its front end out of picture or hidden behind another animal. In table 6
the total number of different behaviours are shown, as well as the number
of times they were seen in relation to lying down. Nosing and rooting was
by far the most common behaviours seen.

Table 6) Total number of behaviours as well as number of behaviours performed in
relation to lying down during the entire observation time and including all animals

Behaviour Total number of observa- Number of observations in
tions relation to lying down

Sitting 7 5

Nosing 944 16

Rooting 289 45

Pawing 43 2

Carrying material 38 0

Arranging material 36 2

Body contact 11 11

Lying and rooting/pawing 6 0

Kneeling and rooting 9 8

Plowing 6 6
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The number of relevant nest-building behaviours performed before lying
down varied from zero to three. In table 7 the distribution of number of rele-
vant behaviours in relation to lying down can be seen.

Table 7) Number of observations with the different number of relevant nest-building
behaviours performed before lying down
Number of relevant behaviours performed Number of observations

0 13
1 26
2 15
3 2

Total 56

4.2 Behavioural study — Domestic pigs outdoors

A total of 384 video recordings were gathered during this part of the study.
A total of 313 minutes and 37 seconds of film were recorded during this
part of the study, as most recordings were either 60 seconds or 30 sec-
onds long. The last recording before the memory card was full often dif-
fered in time from the two mentioned. The total number of observations of
the behaviours in the ethogram were calculated, and the proportion of
these that were performed in relation to lying down can be seen in table 8.

Since there were two cameras filming in each hut, some of the films
showed the same event of a behaviour. The recordings from the different
cameras with same or similar timestamps were studied in succession to
avoid counting the same behaviour twice. During this time, an animal was
recorded to lie down a total of 162 times. Out of these, 151 occasions of ly-
ing down are included in the study, as the other 9 times were occasions on
which behaviours performed before lying down could not be seen. This in-
cluded if, for example, an animal was seen to lie down with its front end out
of picture or hidden behind another animal.
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Table 8) Total number of behaviours as well as number of behaviours performed in
relation to lying down during the entire observation time and including all animals

Behaviour Total number of observa- Number of observations in
tions relation to lying down

Sitting 20 6

Nosing 329 68

Rooting 270 109

Pawing 51 5

Carrying material 8 1

Arranging material 3 1

Body contact 62 62

Lying and rooting/pawing 23 0

Kneeling and rooting 8 5

Plowing/plowing beneath 22 20

bedding

Table 9 shows the distribution of number of nest-building behaviours per-
formed before lying down.

Table 9) Number of observations with the different number of relevant nest-building
behaviours performed before lying down
Number of relevant behaviours performed Number of observations

0 41
1 86
2 19
3 5
Total 151

4.3 Behavioural study — Domestic pigs indoors

A total of 202 video recordings were gathered during this part of the study.
A total of 169 minutes and 30 seconds of film was recorded during this part
of the study, as most recordings were either 60 seconds or 30 seconds
long. The last recording before the memory card was full often differed in
time from the two mentioned. The total number of observations of the be-
haviours in the ethogram were calculated, and the proportion of these that
were performed in relation to lying down can be seen in table 10. As can
be seen, nosing and rooting were the most commonly performed behav-
iours, while rooting and sitting were the most common in relation to lying
down. However, sitting in relation to lying down was mainly, in 20 out of 21
or 95.2 % of the cases, performed by an animal that was already lying
down. In those cases, the animal sat up and shifted a bit before lying down
again. This is counted as a new occasion of lying down in this study, mak-
ing sitting a common behaviour performed in relation to lying down.
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Table 10) Total number of behaviours as well as number of behaviours performed in
relation to lying down during the entire observation time and including all animals

Behaviour Total number of observa- Number of observations
tions in relation to lying down

Sitting 25 21

Nosing 297 17

Rooting 177 61

Pawing 34 2

Carrying material 0 0

Arranging material 4 0

Arranging to lie on concrete 0 0

Body contact 10 10

Lying and rooting/pawing 20 0

Kneeling and rooting 14 13

Plowing/plowing beneath 1 1

bedding

Since there were two cameras filming in each pen, some of the films
showed the same event of a behaviour. The recordings from the different
cameras with same or similar timestamps were studied in succession to
avoid counting the same behaviour twice. During this study, an animal was
recorded lying down on a total of 118 occasions. Out of these, 92 occa-
sions of lying down are included in the study, as the other 26 times were
occasions on which behaviours performed before lying down could not be
seen. This included if, for example, an animal was seen to lie down with its
front end out of picture or hidden behind another animal. Table 11 shows
the distribution of number of relevant behaviours performed before lying
down. Twice a pig was seen to perform four relevant behaviours before ly-
ing down, something not seen in the other two parts of the study.

Table 11) Number of observations with the different number of relevant nest-building
behaviours performed before lying down

Number of relevant behaviours performed Number of observations

0 36
1 37
2 12
3 5
4 2
Total 92

4.4 Statistics

The statistical analysis wasonly descriptive and carried out in Microsoft Ex-
cel.
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4.4.1 Relevant behaviours

The percentages of observations of a pig lying down where relevant be-
haviours were performed beforehand was 76.8 % in the wild boar, 72.9 %
in the domestic pigs outdoors and 60.9 % in the domestic pigs indoors. In
the cases of no behaviour relevant for nest-building performed, 58 % of the
irrelevant behaviours in domestic pigs indoors were pigs sitting up and
then lying down again. Whether this can count as a new occurrence of ly-
ing down or if this should only be regarded as the animal shifting position is
uncertain. However, if this chain of behaviours is excluded the percentages
of animals performing relevant behaviours before lying down change to
81.1 % in the wild boar, to 74.8 % in the domestic pigs outdoors and to
78.9 % in the domestic pigs indoors.

The behaviours considered relevant were rooting, kneeling and rooting,
pawing, plowing and arranging material as all of these manipulated the
ground/bedding. In figure 1, 2 and 3 the distribution of these behaviours
performed in relation to lying down can be seen for the three study groups.
Rooting is by far the most commonly performed behaviour across all three
groups, at 74.2 % of behaviours in the wild boar, 79.0 % in the domestic
pigs outdoors and 79.2 % in the domestic pigs indoors.

Distribution of relevant behaviours in
European wild boar

AN

= Rooting =Pawing =Plowing =Kneeling and rooting - Arranging material
Figure 1) Distribution of relevant behaviours preceding lying down in European wild boar.

Rooting is the most common behaviour followed by kneeling and rooting, with plowing in a
third place.
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Distribution of relevant behaviours in
domestic pigs outdoors

.

= Rooting =Pawing =Plowing =Kneeling and rooting - Arranging material

Figure 2) Distribution of relevant behaviours preceding lying down in domestic pigs out-
doors. Rooting is the most common behaviour, followed by plowing.

Distribution of relevant behaviours in
domestic pigs indoors

SN

= Rooting =Pawing =Plowing =Kneeling and rooting - Arranging material

Figure 3) Distribution of relevant behaviours preceding lying down in domestic pigs indoors.
Rooting is again the most common behaviour, with kneeling and rooting in second place,
followed by pawing. Arranging material was not seen in relation to lying down.

4.4.2 Number of behaviours before lying down

There was a variation in the number of relevant nest-building behaviours
performed before lying down, in the range from zero up to four behaviours.
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The mean values for the three groups were 1.13 relevant nest-building be-
haviours performed before lying down by the wild boar, 0.92 by the domes-
tic pigs outdoors and 0.91 by the domestic pigs indoors. The mean values
with the calculated standard deviations can be seen in figure 4. If the be-
haviour of a pig that was lying down sitting up and then lying down again is
excluded, the mean values change to 1.17 by the wild boar, 0.95 by the
domestic pigs outdoors and 1.18 by the domestic pigs indoors.

Mean value for number of behaviours
performed beforelying down

Wild boar Domestic pigs outdoors Domestic pigs indoors
Figure 4) Mean number of relevant nest-building behaviours performed by the three cate-
gories of animals before lying down.

4.4.3 The behaviours performed before lying down that were not
considered relevant
The behaviours seen before lying down that were not considered relevant
in this study were the following; nosing, sitting, scratching, eating, run-
ning/playing, lied down with no behaviours before but body contact, and
lied down with no behaviours before and no body contact. These were con-
sidered irrelevant from a nest-building perspective as these were not re-
lated to manipulation the ground/bedding
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4.5 Additional findings

4.5.1 Description of nest-building in European wild boar

The wild boar spent four recorded nights performing what can only be as-
sumed to be nest-building behaviours at the location of one of the cam-
eras. As most of the performed behaviours do not fall under the definition
of behaviours performed in relation to lying down, a description of the seen
behaviours will be given here. The descriptions are divided by night and 30
second recording.

Night 1

At 11.03 pm one of the wild boars arrived at the already existing depres-
sion in the ground and started nosing in the depression. The nosing was
quickly followed by rooting. Then the boar continued to nose before pawing
at the sides of the depression. A second boar arrived and nosed in the de-
pression followed by rooting.

At 11.05 pm the first two boars were pawing at opposite sides of the de-
pression, approx. 0,5-1 metre away from the depression. A third boar ar-
rived and started nosing in the depression. The first two immediately joined
him in the depression, the one closest to the camera started rooting. The
other two were in the depression but any behaviours were at first hidden by
the one in front. Soon two of the boars could be seen rooting at the edges
of the depression (making it larger?) when the fourth and last boar arrived.
The others continued to root while the newcomer paused next to the de-
pression. One of the first three boars lied down in the depression.

At 4.22 three boars could be seen lying in the depression, while the fourth
one walked around a couple of metres away.

Night 2

At 11.23 pm the boars all arrived at the depression. Two of them immedi-
ately started rooting in the depression while the third started to nose, the

fourth was hidden behind the others. The fourth soon left while the others
continued to root.

At 11.24 pm the fourth pig returned and started to root in the depression

with two of the others. The third pig was nosing approximately 0,5-1 metre
away from the depression but soon returned to the depression. Two of the
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boars rooted while the fourth was pawing at the edges of the depression,
the third pig was hidden behind the others. Soon all three visible pigs were
pawing.

At 11.25 pm two pigs were pawing at the edges of the nest and one was
nosing and rooting at the bottom of the depression. Soon all three were
pawing, one in the depression and the other two approximately 1-1,5 me-
tres away from the depression (both on the left side). One of them returned
to the depression and started to root.

At 11.26 pm only two pigs were visible, and they were pawing to the about
1 metre to the left of the depression. They both returned to the depression
and one started to root, the other was hidden behind the first. The first
seemed to arrange material by rooting at some pine tree twigs at the edge
of the depression.

At 11.27 pm all four boars could be seen to arrive at the depression. Two
of them immediately started to root at the bottom of the depression, the
third boar seemed to be chased away by one of the two. The two contin-
ued to root in the depression, then one of them started to paw at the edge
of the depression instead. The fourth boar started to root in the depression
while the one that was pawing moved away to the left of the depression
while continuously pawing at the ground. The remaining of the two first
started to paw at the edges of the depression.

At 11.33 pm one boar arrived, at least two other boars were lying down in
the depression. The arriving boar disturbed one of them who sits up. The
newcomer went to stand behind the two and could not be seen properly.

At 7.52 am three boars could be seen lying in the depression, while a
fourth walked around a couple of metres away.

Night 3

At 9.48 pm all four wild boars could be seen gathering at the depression,
two pawing at the ground about a metre away, one nosing in front of it and
the fourth unseen. The fourth was later seen rooting at the edge of the de-
pression.

At 9.53 pm one pig could be seen pawing behind the depression, while an-

other one was rooting. The one that was rooting could then be seen first
pushing a longer twig, approx. 40 cm long in the depression, then using its
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mouth to lift it and move it to the side before continuing to root. The other
two boars were seen to arrive at the same time, one of them carrying a
twig in its mouth.

At 9.55 pm one wild boar was seen pawing in the depression, another was
pawing and rooting a couple of metres away from the depression and a
third one seemed to be pawing about 0.5 metres away from the depres-
sion. The second wild boar walked back to the depression, lifting a smaller
branch found on the way and carrying it to the depression where it seemed
to be moving it around with its mouth. The pawing wild boar started to root.

At 10.03 pm two boars were pawing the ground on different sides of the
nest, one was rooting at the bottom of the nest and the fourth was standing
behind the rooting pig, any behaviours unseen. One of the pawing boars
grabbed a small twig in its mouth and carried it to the depression. The pig
seemed to drop the twig and then nipped at one of the original boars. The
other pawing boar started

to root.

At 10.10 pm only two boars could be seen. One walked away while the
other started to pull on a tree branch that was still attached to a tree. The
one that walked away could be seen rooting farther away, while the pulling
boar continued to do so for the rest of the recording, only taking breaks to
change the grip.

At 10.24 one of the wild boars could be seen to arrive at the depression, it
started to root. Followed by arranging material by rooting at and lifting
twigs with its mouth.

At 10.26 pm three of the wild boars could be seen at the depression, one
seemed to be rooting while another one stood beside it. The third boar
tried to walk closer but was chased away by nipping by the rooting boar. It
walked away while the other two started to root in the depression.

At 10.27 pm two wild boars could be seen at the depression, one may
have been lying down in it but only part of its head could be seen. The sec-

ond boar nosed at the ground next to the depression. A third boar arrived.

At 10.29 pm one wild boar was rooting and arranging material in the de-
pression, while a second one was nosing a couple of metres away. The
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rooting boar may have lied down, but only its head was seen; the second
boar walked back to the depression.

At 10.32 pm one wild boar was seen rooting at the depression before lying
down, while a second wild boar was nosing some metres away.

Night 4
At 9.54 pm two wild boar arrived at the depression, at first, they nosed in it,
followed by pawing.

At 9.57 pm one wild boar was nosing in the depression while another one
was pawing a couple of metres away. A third boar arrived, and they all
start to nose and root in the depression.

At 10.04 pm at least two wild boar can be seen lying in the depression. A
third boar walked into the picture, stopped in front of the depression and
then walked away.

4. 5.2 The avoidance of a hole in the wall in one of the huts

During the third night in pasture 2 the domestic pigs outdoors was seen to
seemingly avoid sleeping right in front of a hole in the back wall. This was
seen from 10.32 pm until 00.32 am when a pig lied in front of the hole. The
camera measured a temperature at the other side of the hut as 18 °C at
the start and 15 °C when they again chose to sleep in front of the hole.
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5 Discussion

5.1 Brief summary of results

The results showed no differences between the three animal categories
(European wild boar, domestic pigs outdoors and domestic pigs indoors)
regarding average number of behaviours performed before lying down. No
differences were found in the number of times four of the five relevant be-
haviours were performed by the three animal categories. Plowing was the
only behaviour that differed in the proportion of times performed by the
three animal categories and was almost never performed by domestic pigs
indoors.

5.2 Statistics

The group sizes, ages, sexes, materials provided and environments as
well as time observed is unbalanced in this study and therefore any com-
parisons had to be descriptive. The small group of European wild boar
used in this study means that the result from that animal category may not
be as reliable as from the domestic pigs. Further studies with more bal-
anced groups are needed, but as this was only an early attempt to study
the behaviour of nest-building for sleeping, a small group of wild boar was
considered better than none. Nonetheless, all three categories of animals
seemed to perform similar amounts of nest-building behaviours.
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5.3 European wild boar

The cameras were strategically placed at five different locations known by
the staff at the enclosure to be used for sleeping and/or resting by the Eu-
ropean wild boar. However, some regularly used sleeping places under-
neath fallen trees had to be excluded due to difficulties in placing the cam-
eras so that a view could be obtained. I.e. some resting places were too
secluded to be studied. The wild boar had access to several different rest-
ing places, the total number is unknown as they sometimes choose new
places and abandoned old resting places. This means that the resting
places used in the study were mainly open spots beneath standing trees
that offered less protection in comparison to the fallen trees. This may af-
fect the behaviours performed by the animals, since it is possible that dif-
ferent behaviours or a different number of behaviours are performed de-
pending on how protected or hidden the resting place is by surrounding na-
ture. Thus, the resting places included in this study were generally very
open to their surroundings, as opposed to the resting places found in the
studies by Dardaillon (1986) and (Mayer et al. (2002) were they were often
surrounded by dense vegetation. Meaning that this study can only account
for nest-building behaviours performed by European wild boar when they
choose more open resting places. It should also be noted that the Euro-
pean wild boar in this study were recorded during summer, which is very
likely to have affected the intricacy of the sleeping nests as noted by Dar-
daillon (1986).

During the study period the wild boars were occasionally used for dog
training, meaning that one dog at a time would be tasked with finding the
wild boars and bark at them. The dog could either bark at them to make
them move or try to make the wild boars stand still. No studies on stress
reactions in wild boars used for dog training has been found, and any con-
clusions about stress in the animals is therefore difficult to discuss scientifi-
cally. The animals were observed to continue rooting and even lie down re-
gardless of dogs barking at them from approximately 3 - 5 metres. This
could indicate that this group of wild boars was not noticeably affected or
stressed by the dogs. On the other hand, it could be that they were used to
the dogs keeping their distance and therefore not as affected by them as
other wild boars would be.

There was a problem in the definition used for relevant behaviours in rela-

tion to lying down that was especially noticeable in the wild boar study.
Since only behaviours immediately preceding the act of lying down was
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counted as being in relation, some potential nest-building behaviours in the
wild boar were not counted. These were behaviours during four nights
where the animals could be seen performing several relevant behaviours
mostly together at a depression in the ground that they later lied down in.
These behaviours could be nest-building behaviours performed in group by
the animals, but most of these behaviours were not counted as such due to
the definition used. This was caused by the animals working on the de-
pression in the ground over the course of several recordings and moving
around a bit in the area during. Since the definition of behaviours per-
formed in relation to lying down made it clear that the behaviours must be
immediately followed by the act of lying down, most of these behaviours
were not counted as related. Thus, the result of this part of the study may
not show the true amount of effort that the European wild boar puts toward
the building of sleeping/resting nests. However, the effort put towards
building nests during late evening was much higher than the number of be-
haviours performed before lying down during daytime. On two of these oc-
casions the animals could be seen to have stayed in the nest during most
of the night. This might indicate that there are differences not only between
farrowing nests and sleeping/resting nests as discussed by Mayer et al.
(2002), but also differences in complexity between sleeping nests and rest-
ing nests.

Only four wild boar, under special conditions in a training enclosure for
dogs, were included in the study. This means that the results must be inter-
preted carefully. The behaviours are examples of what can be seen in Eu-
ropean wild boar kept in enclosures. Thus, the results from the study on
European wild boar will mainly be discussed as a simple comparison to the
domestic pigs in the study and should not be seen as representative for all
wild boar in enclosures until further studies have been made. It can also be
viewed as a very basic first description of some of the possible nest-build-
ing behaviours performed by these animals.

5.4 Domestic pigs outdoors

The cameras were placed inside the huts, meaning that anything happen-
ing outside is unseen. They were placed to capture as much of the inside
of the hut as possible but there were corners that were out of view. The
cameras were set to start recording at different times every night due to the
small memory cards. Due to this, different starting times were used during
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the three evenings. During the first night it was noticed that only a few ani-
mals seemed to be resting/sleeping when the memory cards were full at
around 8 and 9 pm in the different huts. Therefore, the starting time was
adjusted until 9 pm. However, during night 2 it seemed as if most animals
had already lied down when the only camera recording started to record at
9 pm. Thus, during night 3 the cameras were set to start recording at 8 pm.
It would seem as if most of the animals in this part of the study started to
lie down for the night sometime between 8 pm and 10 pm.

The entirety of the ground inside the hut was covered in straw, causing all
behaviours directed at the ground in this study to be directed at the straw.
This means that it is impossible to know any preferences for ground to lie
down on for this category of pigs, as the other available choice, the ground
outside the hut, was not overlooked by cameras. Most studies done on dif-
ferent materials have been done from more of and explorative perspective,
but sows may prefer straw over peat and wood shavings as nest-building
material for farrowing nests (Rosvold et al., 2018). Another study on the
building of farrowing nests in gilts noted that if the gilts were given access
to both straw and branches, they chose to use both to build their nests
(Damm et al., 2000). As the wild boar in this master thesis were seen to
use branches in the building of sleeping nests, it would be interesting to
see if domestic pigs would do the same.

As opposed to the study on the European wild boar, no known disturb-
ances could be found in this part of the study. The animals were only rec-
orded during the evening and night when no work was conducted near
them. It is however impossible to know if any wild animals or people walk-
ing passed by the pasture during the evening/night, and it is also unknown
whether this may have had an effect on the choice of resting place for the

pigs.

A majority of pigs were seen to sleep inside the hut during the one night
that the camera recorded until morning. Unfortunately, it is impossible to
know if all pigs chose to do so, as only one camera was recording thereby
limiting the view of the hut to approximately half of it.
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5.5 Domestic pigs indoors

The cameras were placed at two different parts of the large pens, but al-
most all recordings came from the two of the cameras placed at the en-
trance. Again, the cameras were set to record only during hours were no
work was being done on the farm to limit any disturbances. The cameras
were recording for one night earlier than the three studied nights, but these
recordings were excluded from the study due to work being done around
and with the pigs studied.

These pigs had spent the shortest amount of time in their environment be-
fore the start of observations, as they had been moved to the pens from
pasture only two days earlier. This is opposed to the domestic pig’s out-
doors who had been in their pasture for one week before start of record-
ings, and the wild boar who had spent between one week and a couple of
months in their enclosure before start of the study period. Whether this
may have influenced the results is unknown, the pigs indoors did not show
a lot of explorative behaviours in the new environment, which could indi-
cate that they had had time to get used to their new environment.

Approximately two thirds of the inside area were covered in deep straw
bedding and seemed to be the chosen area for resting. The pigs observed
in this part of the study were much less active than the younger ones, and
several animals can be seen to lie down in the bedding on all recordings. If
this is connected to them being older or heavier is unknown, but possible.

5.6 Behaviours

Only behaviours that in some way manipulated the ground/bedding mate-
rial were considered as relevant in this study. This may have changed the
results, since nosing was a common behaviour that was considered irrele-
vant. Nosing does not manipulate the ground in any way and was therefore
not considered a nest-building behaviour. However, nosing was often seen
before relevant behaviours. Thus, nosing may be a part of nest-building, ei-
ther to spot the best place for a nest or as a way to investigate the ground.

When looking at the distribution of the behaviours that were considered rel-
evant in this study, rooting was the most common behaviour performed in
relation to lying down. This was seen in all three groups of animals, and in
the two groups of domestic pigs, outdoors and indoors, rooting accounted
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for 79.0 % and 79.2 % of the seen behaviours respectively. In the Euro-
pean wild boar rooting accounted for 74.2 % of the relevant behaviours.
This would indicate that growing domestic pigs of different ages generally
perform the same amount of rooting as a nest-building behaviour before ly-
ing down. Why the domestic pigs were seen to root to a higher degree be-
fore lying down might have been due to several reasons. A theory could be
that the wild boar could perform a wider range of behaviours, such as car-
rying and arranging material, as they have access to twigs and branches.
Furthermore, as the domestic pigs only had access to straw it was impossi-
ble to differentiate between rooting and arranging material, while rooting di-
rected at twigs and branches by the wild boar were counted as arranging
material instead of rooting. This is something that may very well have af-
fected the proportions of relevant behaviours performed by the different an-
imal categories. Rooting has also been seen to be the most common nest-
building behaviour performed when sows and gilts build farrowing nests
(Rosvold et al., 2018).

As only the behaviours performed immediately before lying down were
counted as being in relation to lying down, some nest-building behaviours
may have been excluded. This was certainly true for some behaviours per-
formed by the wild boar as mentioned earlier. However, this may be the
case for some behaviours performed by the domestic pigs as well, though
it is less clear since they used an area with less defined edges for sleeping
and resting than the wild boar. Thus, a domestic pig could move much fur-
ther and still be on the general resting area, i.e. the area covered in straw,
and behaviours performed in different parts of the hut or pen may have
both been connected to nest-building, or it may be completely unrelated. A
wild boar rooting and pawing in an area that is less than approximately two
square metres large and then lying down in the same area is easier to
claim that the earlier behaviours performed may have been part of a nest-
building repertoire. When comparing the number of observations of the rel-
evant behaviours immediately before lying down, no differences were
found for any behaviour except plowing. Plowing was mainly seen per-
formed by the domestic pigs outdoors and the European wild boar but only
seen once in the domestic pigs indoors. A possibility is that the behaviour
is affected both by the size of the animal as well as the bedding material
available. This would explain that it was mainly seen in the smaller ani-
mals, as the wild boar weighed about 20 kg and the domestic pigs out-
doors weighed about 35 kg. A study on the building of farrowing nests in
domestic gilts and sows found that the act of pushing the straw, which

45



would be a similar behaviour to plowing in this master thesis, was per-
formed in a higher frequency by the gilts than by the older sows (Rosvold
et al., 2018). Furthermore, if the behaviour is connected to the available
bedding material, it would explain that it was seen more often in the do-
mestic pigs that had access to straw, but more unusual in the wild boar
that did not have access to other bedding material than dirt and possibly
twigs. The same study as earlier found that the total number of nest-build-
ing behaviours performed differed significantly between animals given
straw and animals given peat as bedding material (Rosvold et al., 2018).
This could indicate that similar preferences may be found in other animal
categories than pre-parturient sows and gilts.

One of the most commonly performed behaviours in relation to lying down
that was not considered to be relevant for nest-building was nosing. Nosing
was not considered relevant in this study as it does not manipulate the
ground/bedding. However, it was commonly performed by all animal cate-
gories. Studies on pre-parturient sows building farrowing nests do some-
times include nosing as a relevant behaviour (Peeters et al., 2006), while
excluding it in other cases (Burne et al., 2000).

Sitting was also one of the most common behaviours in the wild boar and
the most common behaviour in domestic pigs indoors. Running/playing
was the second most common in domestic pigs outdoors. These differ-
ences may be related to the age and weight of the animals, especially
when comparing the two different groups of domestic pigs. Running/play-
ing in relation to lying down was often seen in the younger and lighter ani-
mals, while rarely seen in the older and heavier pigs. The opposite held
true when considering the number of animals that sat up, shifted a bit and
then lied down again. This behaviour was mainly seen in the older and
heavier animals. When it comes to sows and gilts building farrowing nests,
a study found that older sows, when given access to straw, performed a
higher total number of nest-building behaviours and spent more time on
nest-building behaviours than younger sows (Rosvold et al., 2018). Addi-
tionally, Stolba & Woodgush (1984) did note that the older pigs were gen-
erally more involved in the building of the communal nests than the
younger animals.
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5.7 Nest-building behaviour and straw usage

It is possible that a higher mean number of nest-building behaviours would
be seen if the pigs were not in a pen or a hut, were they have access to
protection both from the sides and above. This could make nesting before
sleeping less of a priority than if they would have been in a less protected
environment. Furthermore, it is important to remember that all animals
were studied during the warmer part of the year, and higher temperatures
has been noted to decrease nest-building behaviour in pre-parturient sows
(Malmkuvist et al., 2012 se Aagaard Schild 2018). European wild boar in
earlier studies have been shown to prefer nesting sites with some sort of
cover, as well as varying a lot in complexity of their nests (Dardaillon 1986;
Mayer et al., 2002). As seen by Stolba & Woodgush (1984), domestic pigs
in semi-natural environments chose sites for nests that were rarely fully en-
closed but rather preferred sites that were moderately sheltered. Thus, it is
possible that the cover given by the huts and indoor pens in this study was
enough for the animals to choose to only create very simple resting places.

The reason for why sitting up and lying down again was more common in
the domestic pigs kept indoors than the other two groups may be due to
them being much larger and heavier, and that the amount of bedding may
not be enough to keep them comfortable. It may also be that the smaller
animals have an easier time moving around, thereby not resting and shift-
ing resting position as much as the larger animals. A majority of the pigs in-
doors were seen lying down on most recordings, which could be seen as
support of the latter theory. It could also be related to the environment, as
both the wild boar and the domestic pigs outdoors had larger areas to
move around and explore in, limiting the time spent resting.

Both groups of domestic pigs used in this study can be considered to have
access to large amount of straw, especially compared to most conventional
pigs. The pigs did perform a lot of rooting and nosing behaviours, and no
pig was seen to lie down on concrete during the study. This would indicate
a preference to lie on softer material, at least when the temperatures are
below 14 °C as in this study. As the outdoor pigs and wild boar had no
concrete ground to lie on, any possible preferences they may have had
cannot be discussed. A study by Algers & Jensen (1990) showed that far-
rowing nests built by sows did not change temperature when the tempera-
ture outside of the nest changed, meaning that straw as a nest material
seem to be a very good insulator. Additionally, it has been seen that even
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in higher temperatures finishing pigs prefer to spend time on bedding ma-
terial compared to concrete floor (Hotzel et al., 2009).

The amount of straw used for both domestic pigs indoors and outdoors
was an unknown variable, making it difficult to replicate this study exactly.
The farmer did not know how much straw that was used, they added as
much as they felt was needed and then added more when they felt it was
necessary.

5.8 Usage of game cameras

The usage of game cameras saved a lot of time as the recording was not
continuous during the entire time period. The cameras started recording
when triggered by movement, which was especially useful when recording
the European wild boar in a large enclosure. However, when recording the
cameras were not able to start the recording as fast as when photo-
graphing. The only choices were a delay of 1 minute, 5 minutes or 10
minutes. Meaning that even though the cameras were set to start recording
with the shortest possible delay, it was still possible to miss relevant be-
haviours. Another problem that was not properly described in the manual
was that when the cameras recorded in colour it was possible to choose if
they should record for 60 or 30 seconds, but when the cameras switched
to night mode and recorded in black-and-white, they only recorded for 30
seconds. Another thing noticed by accident was that even though the man-
ual claimed that the cameras could not support memory cards bigger than
32 GB, they worked perfectly fine with 64 GB memory cards as well. Had
this been known from the start it would have been possible to get a lot
more footage from the cameras. The memory cards used in the domestic
pig’s outdoors part of the study were only 8 GB, which was far too small. It
was not possible to move the study period to a later date when the larger
memory cards had arrived. This was due to the farmers schedule as well
as the planned wild boar study using the same cameras.

The cameras handled dust, rain and wild boars scratching against them

without showing any signs of wear, and it was possible to have them only
record during predetermined hours of the day.
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The study would have been improved if there would have been time to do
a pilot study to try out the cameras beforehand, as well as if the larger
memory cards could have been used from the start.

5.9 Legislation

The result from this study alone cannot be used as basis for any changes
in the legislation. Further studies on the importance of the behaviour as
well as studies on minimum amount of bedding material needed to fulfil
their motivation for nest-building are necessary. This master thesis can
only be considered as a very basic, first step towards studying nest-build-
ing for resting and sleeping in pigs.

5.10 Future studies

To further study the subject of the building of sleeping/resting nests in
growing pigs, more controlled studies will be needed. Groups of similar
size, age and live weight, with predetermined amounts and types of bed-
ding material and control groups. These studies should include a wide
range of amounts of bedding material, from as little as is allowed by laws
and regulations to larger amounts, to see where the minimum amount of
bedding material needed for the animals to perform these behaviours.

It would be interesting to study growing domestic pigs in larger enclosures
to see if that may influence the behaviours performed by the animals. Pref-
erence tests on bedding material to study what materials produce the most
behaviours performed by the animals would give an indication on what
might increase the welfare through increased performance of natural be-
haviours.

Moreover, studies designed to specifically study how strong the motivation
is to perform the relevant behaviours would be needed to assess the im-
portance of these behaviours on the pigs’ welfare. Studies designed to test
the effort that growing pigs are willing to put into gaining access to different
kinds of bedding material would be one example, but it is important to be
able to differentiate between motivation to gain access to bedding material
as nest-building material and other motivations, as bedding material can
serve several functions. Time spent on nest-building behaviours when
given access to different kinds of bedding material could also be studied.
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It would be interesting to see if any future studies with more controlled and
larger study populations of these or similar categories of animals come to
the same conclusion as this study.
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6 Conclusion

In summary, the results from this master thesis indicate that sleeping/rest-
ing nest-building behaviours may exist to some degree in growing pigs.
The results from the studies performed in this master thesis shows that:

¢ In a majority of observations growing domestic pigs perform behav-
iours relevant for nest-building before lying down

¢ Out of the behaviours performed, rooting was by far the most com-
mon. No differences were found between groups regarding average
number of behaviours performed nor proportion of relevant behav-
iours, with plowing being the only exception and was rarely per-
formed by domestic pigs indoors.

¢ No differences were found between the different age categories of
domestic pigs, plowing being the only exception and was rarely per-
formed by the older domestic pigs indoors..

¢ No significant differences were found between domestic pigs and
European wild boar, plowing was seen in both domestic pigs out-
doors and wild boars but rarely in domestic pigs indoors.

e The results provide basis for further studies in more controlled envi-
ronments to properly evaluate the motivation to perform these nest-
building behaviours.

Furthermore, there are several other unknown variables in this study that
needs to be noted. As this is meant to be a first study on the subject, the
main idea was only to see whether the behaviour of nest-building seem to
exist in these animal categories. Further studies will be needed to properly
decide the importance of the behaviour.
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