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Summary
In the current study, the aim was to investigate whether tail posture and motion can be an indicator of

the emotional state of pigs and if the tail posture of the pig is affected by social breeding value (SBV),
coping style and/or housing. Emotional state can be defined in two dimensions: valence and arousal.
Two batches of 96 finishing pigs were studied in a one generation selection experiment with a 2x2 set
up and were housed in a barren or straw bedded pen. In each pen, 6 pigs (3 male, 3 female) were
housed. A back-test was done to determine the coping style of the pigs with two categories; high
resister and low resister pigs. When possible, each pen held 3 high resisters and 3 low resisters pigs.
Furthermore, half of the pens contained pigs with low SBV and the other half contained high SBV
pigs. Tail condition scores were determined weekly. A novel environment test (150 sec) with a small
arena was performed at 3.5 weeks of age to test the fearfulness of the pigs. Behaviours and
vocalisations were recorded together with the tail posture and motion. Four different tail posture and
motion categories were recorded; curled tail, hanging tail, tail between legs and tail wagging.

Furthermore, home pen observations were performed to link behaviours to a tail posture or motion.

The most performed tail posture in the novel environment test and the home pen observations was a
hanging tail posture (60%), while curled tail was performed 30% of the time and tail between the legs
and tail wagging occurred both 5% of the time. A curled tail was linked with active behaviour (high
arousal), whilst a hanging tail was linked with inactive behaviour (low arousal). No effect of SBV or
coping style was found in the novel environment test on the tail postures and maotion. In the home pen
observations, low SBV pigs showed more tail between the legs than high SBV pigs (P<0.05). High
resisters kept their tail curled more often than low resisters (P<0.01). Also, high resister pigs with a
low SBV showed a curled tail more often than the other treatment groups (P<0.05). Tail between the
legs occurred more often in barren housed pigs than in enriched housed pigs (P<0.05), which could
link this tail posture to a negative emotional state. Housing had an effect on the tail condition score;
barren housed pigs without straw had more tail damage than enriched pigs (P<0.0001). Positive
correlations were found between eating/drinking and a curled tail, social behaviour and tail between

legs, and negative social behaviour and manipulation with a wagging tail (P<0.0001).

To conclude, a curled tail could be linked to a positive emotional state, with high arousal. A hanging
tail may be linked to a neutral state, neither positive nor negative. Pigs with their tail between the legs
may be associated with a negative emotional state and low to medium arousal. Tail wagging can be
associated with a negative emotional state, with high arousal. However, conclusions should be made
carefully, because still little is known about the link between emotional states and behaviour. Positive
tests could be done to make the link between a positive emotional state and a certain tail posture
more clear. Also, tests that elicit a more fearful response than the novel arena test could confirm

results from the current study.



Sammanfattning
Syftet med denna studie var att undersoka om svansens hallning och rérelse kan utgéra en indikator

pa kanslotillstindet hos grisar och om grisens svanshéllning paverkas av socialt avelsvarde (SBV),
stresshanteringsstil och/eller inhysning. Emotionellt tillstdnd kan definieras i tva dimensioner: valens
och uppmarksamhet. Tva omgangar med 96 slaktsvin studerades i ett selektionsexperiment pa en
generation med utformningen 2x2 och hdlls i en box som var tom eller férsedd med strébadd. | varje
box holls 6 grisar (3 hanar, 3 honor). Ett ryggtest utférdes for att bedéma stresshanteringsstilen hos
grisarna enligt tva kategorier; hogt motstand och lagt motstand. Om mgijligt innehéll varje box 3 grisar
med hogt motstand och 3 grisar med l&gt motstand. Dessutom innehdll halften av boxarna grisar med
lAgt SBV och den andra halften av boxarna inneholl grisar med hogt SBV. Svanshallningens
gradering beddmdes varje vecka. Ett test i okdnd miljé (150 s.) i en liten arena utférdes vid 3,5
veckors alder for att testa hur radda grisarna var. Beteende och vokalisering registrerades
tillsammans med svansens hallning och rorelse. Fyra olika svanshallningar och rorelsekategorier
registrerades; ihopringlad svans, hangande svans, svans mellan benen och svans viftande. Utéver

detta gjordes observationer i hemboxen for att koppla beteenden till svansens hallning och rorelse.

Den vanligast utférda svanshallningen i testet i okand miljé och i observationerna i hemboxen var en
hangande svanshallning (60%), medan ihopringlad svans utférdes 30% av tiden och svans mellan
benen och viftande svans bada forekom 5% av tiden. En ihopringlad svans kopplades till aktivt
beteende (hog uppmarksamhet), medan en hangande svans kopplades till inaktivt beteende (lag
uppmarksamhet). Ingen effekt av SBV eller stresshanteringsstil erholls i testet i okand miljo pa
svansens hallning och rorelse. | observationerna i hemboxen hade grisar med lag SBV svansen
mellan benen mer an grisar med hog SBV (P<0.05). Grisar med hégt motstand i ryggtestet hade sin
svans ihopringlad mer 4n de med lagt motstand (P<0.01). Dessutom visade grisar som hade hogt
motstand och lagt SBV en ihopringlad svans oftare 4n de andra behandlingsgrupperna (P<0.05).
Svans mellan benen férekom oftare hos grisar som hélls i en box utan halm an hos grisar som holls i
en box med halm (P<0.05), vilket kan koppla denna svanshallning till ett negativt kanslotillstand.
Inhysning hade en effekt pa bedémningen av svansskador; grisar utan halm hade mer svansskador
an grisar med halm (P<0.0001). Positiva korrelationer erhélls mellan ata/dricka och ihopringlad svans,
socialt beteende och svans mellan benen, och negativt socialt beteende och manipulering med en
viftande svans (P<0.0001).

Sammanfattningsvis, en ihopringlad svans kunde kopplas till ett positivt kanslotillstdnd, med hog
uppmarksamhet. En hangande svans kan kopplas till ett neutralt tillstdnd, varken positivt eller
negativt. Grisar med svansen mellan benen kan kopplas till ett negativt emotionellt tillstand, och Iag till
mellan uppmarksamhet. Svansviftande kan kopplas till ett negativt emotionellt tillstand, med hog
uppmarksamhet. Dock ska slutsatser dras forsiktigt, eftersom man fortfarande bara vet litet om
kopplingen mellan kanslotillstdnd och beteende. Positiva test skulle kunna goras for att f& kopplingen
mellan ett positivi emotionellt tillstdnd och en sarskild svanshélining tydligare. Aven test som utléser

en hogre radslereaktion an testet i den okanda miljon kan bekrafta resultaten fran denna studie.



1. Introduction

1.1 Current issues in pig husbandry systems
The barren, stimulus-poor environment can cause welfare problems in finishing pigs (Wemelsfelder et

al., 2000). Scientific literature shows that a large welfare problem for barren housed pigs is the oral
behaviour directed to pen fittings or pen mates (Ruiterkamp, 1987; McKinnon et al., 1989). This is
probably because pigs are highly motivated to explore and forage, even when enough food is
available (Wood-Gush and Vestergaard, 1991). If pigs are provided with straw this strongly influences
behavioural activities of the pigs (Beattie et al., 1995; Bolhuis et al., 2005). The reason for this is that
straw provides a motivation and outlet for exploratory and manipulative behaviour involving the snout
and the mouth (Arey, 1993; Lyons et al., 1995; Morgan et al., 1998; Guy et al., 2002). The supply of
straw is generally considered to improve the comfort and welfare of pigs (Arey, 1993), but also peat,
mushroom compost and sawdust can be used as substrate, and would increase their welfare (Beattie
et al., 1998).

Tail biting is an example of oral manipulations that often occur in barren pens, and it can result in
wounds and haemorrhages (Fraser & Broom, 1997) and even in crippling and death (van Putten,1961
Fritschen and Hogg, 1983). The open wound can also spread infections through the pigs in the pen
(Schroder-Petersen and Simonsen, 2001). That provision of substrate can prevent undesirable
behaviour such as excessive tail biting, ear biting and stereotypy has been confirmed by many studies
(Fraser, 1975; Burbidge et al., 1994; Spoolder et al., 1995).

1.2 Emotional states in sentient beings
Animal welfare concerns are generally based on the assumption that animals can experience pain or

pleasure (Dawkins, 1990; Mendl and Paul, 2004; Boissy et al., 2007). The European legislation on
animal welfare is based on these concerns, and the aim of this legislation is ‘to ensure improved

protection and respect for the welfare of animals as sentient beings’ (European Union, 1997).

One factor relating to an animal’s welfare is its emotional state (WelfareQuality®, 2009). However, it is
difficult to determine the emotional state of the animal. Defining emotional state is difficult as well.
Multiple definitions have been given throughout the years. Cabanac (2002) concluded in his review
about emotion that the best definition is from Panksepp (1986), namely; “any mental experience with
high intensity and high hedonic content (pleasure/displeasure)”. Mendl et al. (2010) suggested that
emotions can be defined in two fundamental underlying dimensions: valence and arousal, see figure
1. Valence can be explained as a pleasure to displeasure that is felt by a sentient being. Arousal is
the degree of excitement (from sleep to fanatic excitement; Spinka et al., 2001). Emotional states can
be experienced positive or negative, like a reward or a punishment, pleasant or unpleasant (Mendl et

al., 2010). A neutral state is not seen as an emotional state (Mendl et al., 2010).
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Figure 1. Two dimensional approach of emotional states. The left side of the figure represents a negative
emotional state and the right side a positive emotional state. Words in italics indicate possible locations
of specific affective states. Adapted from Russell and Barrett (1999) and Mendl et al. (2010)

Constructing a tool to measure pig welfare can be difficult and complex due to the many factors
influencing welfare (Courboulay et al., 2009). LeDoux (1996) suggests that the best objective and
exact way to measure emotional state of an animal, is to look directly at the processes within the
brain, for example hormone transport or neurotransmitter release. Another more practical way to
measure the emotional state is to observe behaviour. However, with some behavioural measures it is
hard to say whether the emotional state is positive or negative (Watson et al., 1988; Russell, 2003).
For example, nosing wall is seen often as exploration and a positive behaviour, but during a fear test,

nosing wall can be seen as searching for an escape route and this is seen as negative behaviour.

1.3 Expressing emotions by using the tail
In primitive vertebrates and fish the function of the tail was mostly for locomotion, with the

development of legs this function is less clear, but still important (Young, 1961). In many species, the
tail is still used for activities that are related to locomotion, but the tail can also be used for protection,
anti-predator behaviour (Kiley-Worthington, 1975; Hickman, 1979) and (intraspecific) communication
(Caro et al., 2004).

In ungulates an erected tail is associated with alarm and flight behaviour (e.g., Alados, 1986), or to
display their rump patches during social interactions (Guthrie, 1971). Stankowich (2008) suggested
that tail erection on his own occurs as a result of motor reflexes during arousal. While tail wagging,
side-to-side tail movements, is used for intraspecific communication in deer (Caro et al., 2004) and
dogs (Tembrock, 1968; Fox, 1971; Orotolani, 1999). Stuart and Stuart (1997) suggested that tail
wagging in ungulates is simply indicating arousal and does not have other functions. Tail wagging has

been described as a sign of ‘restlessness’ in cattle (Sylvester et al., 2004) and ‘frustration’ in antelope



(Kiley-Worthington, 1978), but excitement, comfort and relaxation in dogs (Fox, 1969; Kleiman, 1972;
Prince, 1975). A hanging tail is seen in ungulates (Guthrie, 1971) as in dogs (Tembrock, 1968; Fox,
1971; Kleiman, 1972; Prince, 1975; Bradbury & Vehrencamp, 1998) as a neutral or ‘switched off’ tail.
While keeping the tail between the legs reflect fear and/or submission in dogs (Tembrock, 1968; Fox,
1971; Kleiman, 1972; Prince, 1975; Bradbury & Vehrencamp, 1998). Furthermore, in dogs the tail
posture and tail motion are found to be related to the emotional state that the animal is experiencing
(Fatjo et al., 2007).

Wild boars have a straight tail, whilst pigs can have their tail in a curl. This is probably due to
domestication. Not much is known of the function of the pig’s tail. The tail posture could be linked to
behavioural activity levels. Active pigs have their tail usually in an upwards curl (Kleinbeck and
McGlone 1993), while resting pigs usually keep their tail relaxed or ‘switched off’. Pigs have their tail
in a curled posture approximately 75% of the time and in a hanging posture 25% of the time
(Zonderland et al., 2009). Furthermore, Kiley-Worthington (1976) showed that tail wagging
significantly increased in food frustrated situations and others found that it increased shortly after
surgical procedures (Noonan, 1994; Hay et al., 2003). However, just after tail docking, pigs often
clamp their tail stump between the hind legs without showing any signs of tail motion (Noonan, 1994).
It is suggested by Noonan (1994) that this tail posture indicates stress or pain. A wound and/or pain
could also be the result of tail biting. A similar pattern is seen in groups of pigs where tail biting occurs
(Zonderland et al., 2009). Zonderland et al., (2009) showed that tail damage from tail biting can be
predicted by observing the tail posture of the pigs. Also McGlone et al. (1990) and Statham et al.
(2008), showed that during a tail biting outbreak, pigs tended to keep their tails between the legs,
while curled pig tails were observed more in pens without a tail biting outbreak (McGlone et al., 1990).
Active pigs with their tail in an upward curl usually lack any tail damage (Zonderland et al. 2009).
Furthermore, when pigs have a damaged tail, they often show more tail wagging (Zonderland et al.,
2009), this is probably due to skin irritation (Kiley-Worthington, 1976). Tail postures of pigs may give

more insight into the emotional state of a pig at a specific moment in time.

1.4 Emotions in behavioural tests
Fear and anxiety are two emotional states induced by the perception of a danger or a potential danger

that threatens the integrity of the animal (Boissy, 1995). Fear and anxiety can be evaluated through
the exposure to a novel object in a novel object test (Forkman, 2007). Another example of a test that
is frequently used is the Human Approach test, which is specifically developed for farm animals,
where the animal is either approached by a human or is free to approach a human (Forkman, 2007).
Another test that is applied to a wide range of farm animals, such as ruminants, pigs, horses and
poultry, is the Novel Environment test. This test is in literature commonly called ‘Novel Arena test’ or
‘Open-field test’ (Forkman, 2007).

In the novel environment test, a pig is placed in a novel arena, varying mostly from 5 m? up to 10 m?
(up to 8 weeks of age; Forkman, 2007), and the behavioural response to the new situation is noted
(Von Borell, 1992; Beattie, 1995; Forkman, 2007;). Behaviours that are commonly recorded are:

locomotion, activity (e.g. lying, standing, standing immobile and exploration), eliminative behaviour
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(defecation, urinating) and vocalisations (e.g. squeals, grunts; Forkman 2007). Types of behaviour
such as standing immobile and escape behaviour, like jumping, could be appropriate parameters to
measure fear in this fear test (Dalmau et al., 2009). These behaviours are seen as indicators of a
negative emotional state (Ruis et al., 2000; Moe et al., 2006), but also defecating and urinating are

linked to a negative emotional state in fear tests (Lang et al., 2000).

Vocalisations can show the emotional state of the pig (Mendl et al., 1997). Vocalisations can indicate
specific emotional states occurring spontaneously or induced by external events and contexts (Weary
& Fraser 1995; Schrader & Todt 1998). It is known that pigs release a large variety of vocalisations
like squeals, grunts, and screams, depending on the valence of the context (Manteuffel et al., 2004)
and on the intensity of emotion (Marx, et al., 2003). Screaming is usually linked to pain and a high
level of stress (Marx et al., 2003). While squealing can express excitement and activity during
isolation (Marchant et al., 2001) and indicate fearfulness (Fraser, 1974; Marchant et al., 2001; Bolhuis
et al., 2004; Kouwenberg et al., 2009). Grunts show a more positive emotional state and can be linked
to positive behaviours like exploration (Spinka et al., 2001) and maintaining social contact with group
mates (Fraser, 1974; Schrader and Todt, 1998). According to Schon et al. (2004) grunts are linked to

a low stress level.

1.5 Coping style
Pigs can show a wide variation in responses when exposed to the same stressful situation (Schouten

& Wiepkema, 1991; Lawrence et al., 1993) for example in fear tests. The individual reaction pattern in
pigs is often called; ‘coping styles’ or ‘coping strategies’. Coping styles could help to gain insight in
the personality of pigs. A coping style is a behavioural and physiological reactivity to challenges (e.g.
Benus et al. 1991; De Boer et al. 2003). Coping styles are usually described as two extremes such as

shy or bold, active or passive, proactive or reactive and hawk or dove (Koolhaas et al., 2010).

To determine coping styles in pigs a so called back-test is used (e.g. Hessing et al., 1994; Ruis et al.
2000; Van Erp-Van der Kooij et al., 2000; Bolhuis et al. 2004). During the back test, the animals are
individually placed on their back and manually restrained for 60 seconds. During this restraint, the
behavioural reaction is assessed (see Hessing et al., 1993 for a detailed description of the test). In
general, the animals are categorised in two groups, for example high resistant when the animal
struggle at least twice (Hessing et al., 1993) and show more than 25 vocalisations, versus low
resistant when they struggle less than twice (Hessing et al., 1993) and show less than 25
vocalisations. Animals with different coping styles react in different ways; in mice and rats for instance
aggressive individuals are more likely to be high resisters, whereas non-aggressive individuals appear
to be low resisters (reviewed by Benus et al. 1991; Koolhaas et al. 1999, 2001). Jensen et al. (1995)
criticised the two-classification approach of the back-test, because it is the selection of extremes.
Regardless of this criticism, many other studies have used the back-test with positive outcomes (e.g.
Hessing et al., 1994; Ruis et al., 2000; Ellenbroek et al., 2002). It seems to be that the back-test is a

proper way to show the individual differences in pigs.



1.6 Genetics
Vitality of an animal can depend on characteristics of the group (Griffing 1967, 1976; Moore et al

1997; Bijma & Wade 2008). Pigs on commercial farms are kept in large groups, therefore positive and
negative social interactions have great impact (Rodenburg et al., 2010). Bergsma et al. (2008)
indicate that part of the effects an animal has on pen mates has a genetic background. Commercially
kept pigs are selected on individual production traits, and not by including their effects on group
members (Muir, 2005). A side-effect of the current genetic selection method might be an increase in
negative social behaviours (Rodenburg et al., 2010). Including social genetic traits in the breeding

goal when selecting finishing pigs, may solve these behavioural problems (Ellen et al., 2007).

Including social genetic traits of pigs, which are the heritable effects of pigs on their group members,
in the selection process may be a method to indirectly select for behaviour. This could be done for
production traits like growth. The heritable effects a pig can have on its pen mate can be expressed in
Social Breeding Value (SBV). Bergsma et al. (2008) showed that pigs can have significant effects on
growth rate and feed intake of pen mates. The mechanism behind these social genetic effects is still

unknown.

High SBV pigs are expected to have a positive effect on average daily gain (ADG) of their group
mates. Rodenburg et al., (2010) found that pigs with high SBV were less aggressive under stable
conditions than low SBV pigs. The increase of ADG could be due to the decrease in aggression
(under stable conditions) as negative social encounters could result in lesions. The healing of lesions
is energy costly, leaving less energy for growth. Also, lesions could cause infection, leading to iliness
and reduced feed intake (Regula et al., 2000). Besides lesions, stress caused by negative social

encounters could result in a reduced immune response and a decrease in ADG.

However, research showed that high SBV pigs were more aggressive just after mixing (de Vries,
unpublished results; Canario et al 2010). Results from de Vries (unpublished results) and Canario et
al. (2010) showed that pigs with a high SBV for growth had more lesions to the front of the body just
after mixing than pigs with a low SBV.

Of the three hypotheses that exist on the mechanism behind SBV for growth one could explain this
mechanism: Pigs with high SBV show:

- More positive social behaviour, such as nose contact or nosing a pen mate’s body

- Less negative behaviour, such as fighting and biting

- Less overall activity than low SBV pigs.
The current study might give insight in the changes that may occur in social behaviour of SBV

selected pigs.
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SBYV of pigs for growth can be calculated with the help of a statistical formula (Muir, 2005; Bijma et al.
2007; Bergsma et al, 2008). The formula shows that the phenotype of individual i is influenced by its
genetics (A) and the environment (E), but also by the genes of its pen mates (n-1) and their

environment.

n—1
P.= Ap,;+ Ep,; + Z(AH__; + I ;) (Griffing, 1967)

—
7]

1.7 Study aim and research questions
The aim of this study is to investigate whether tail posture and motion in pigs indicates their emotional

state and if SBV, housing and/or the coping strategy affect the tail posture during a novel environment

test and in the home pen.
The following research questions will be investigated;
Can tail posture (and tail motion) be used as an indicator of the emotional state of pigs?

l. Is there a relationship between tail posture and behaviour in the home pen?
Il. Is there a relationship between tail posture and behavioural responses to a novel environment
test?

M. Can vocalisations during a novel environment test be associated with tail posture?

Is behaviour, tail posture and tail motion affected by housing conditions, coping style and/or SBV (or

their interaction)?
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2. Materials and methods

2.1 Experimental design
In this experiment, 32 Landrace sows with either a high SBV (+2.72 g average daily gain (ADG),

n=16) or a low SBV (-1.50 g ADG, n=16) were used to produce offspring with either a high SBV or a
low SBV. The sows were inseminated with boars (synthetic line of Large White) with either a high or
low SBV. Per batch approximately 200 piglets were born at an experimental farm of the Institute for

Pig Genetics in Beilen, The Netherlands.

At approximately four weeks of age, piglets were weaned and 96 of the 200 piglets per batch were
transported to the experimental facility ‘The Haar’ of Wageningen University, the Netherlands. For this
study two successive batches were studied, leading to a total of 192 crossbred finishing pigs. The

pigs were slaughtered at 23 weeks of age.

2.2 Animals & Housing
Before weaning
Piglets were housed with their sow in a barren conventional housing system with farrowing crates until

they reached the age of four weeks. The pens were 2.25m x 3.25m, with 53% slatted floor and 47%
concrete floor. The lights were on from 7 o’clock in the morning until 4 o’clock in the afternoon. Litters
were set at a maximum of 14 piglets with cross fostering after one week of age. Male piglets were

castrated at day 3. The pigs were not tail docked, nor teeth clipped.

After weaning
At the research facilities in Wageningen the pigs were housed in a 2x2 experimental arrangement,

with SBV (high or low) and housing conditions (barren or enriched) as fixed factors. The two batches
of pigs were housed in two different stables located near each other. There were 16 pens per batch,
that each contained six pigs. Per treatment four pens were available. The pigs remained in their group
of six until slaughter. The groups per pen contained three barrows and three gilts and three high
resisters and three low resisters whenever possible. The piglets were subjected to a back-test at
approximately 3 weeks of age. Based on the results the pigs were categorised into either high
resisters or low resisters. The pens in batch 1 were 2.25m x 3.25m, with 40%slatted floor and 60%
concrete floor, the pens in batch 2 were 1.90m x 320m with 53% slatted floor and 47% concrete floor.
The pens contained one dry pellet feeder with conventional feed and one water nipple. Eight pens
were barren; a ball and chain were present from day one, a jute bag from week 8. The barren-housed
pigs were provided with a hand full of sawdust daily from week 6 to prevent escalation of tail biting
outbreaks. The other eight pens were enriched deep litter pens with straw bedding, and in these pens,
the floor was completely solid with straw and sawdust bedding there was also a ball, chain and a jute
bag present. The soiled straw was cleaned daily by the animal caretakers, and new straw added in
the enriched pens on a daily basis. In the stable a light regime of 12:12 was used. At weaning the
animals had an ear label and received back numbers with blue marking spray for identification
purposes, the numbers were sprayed on a weekly base. Temperature in the stable was kept between

25°C-27°C in the first week after weaning, and gradually lowered to 20°C until slaughter.
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2.3 Observations
Novel environment test
At 3.5 weeks of age 174 piglets were taken to a small novel environment test. The experimental novel

environment was a wooden (concrete plex) box of 125 cm (width) x 125 cm (length) x 62.5 cm
(height). The novel environment was located in the passageway in front of the farrowing pens, out of
sight of and out of direct auditory contact with sows and piglets. The piglet was placed on the
concrete flooring of the corridor, within the box, which was open at the top. A heating lamp above the
box kept the temperature in the box at for batch one between 17.6 °C-19.3°C and for batch 2 at 13°C
at pig height, to prevent cold stress. The novel environment test was videotaped with a Panasonic
HDC-DX1 Camcorder. The test was started when the piglet was placed and released in the middle of

the box and last for 150 seconds per piglet.

Behaviours and vocalisations were scored live with a continuous behaviour sampling by two
observers (one scored the behaviour, one the vocalisations). Behaviours were based on literature
linked to either a positive or negative emotional state (see Table 1, for behavioural description see
appendix I). When behaviours were not clearly positive or negative, a neutral state was ascribed. The

links of behaviours and emotional states were based on literature when possible.

Tail posture/motion were recorded on video and scored with a continuous behaviour sampling method
using the novel environment ethogram. Three different tail postures were recorded; curled tail,
hanging tail or tail between legs (see appendix 1). One tail motion was recorded; tail wagging. In this
study tail wagging was recorded as side to side movement of the erected tail (not curled) and not as
Kiley-Worthington (1976) indicates that tail wagging is a simple motor reflex to shift behaviours when

calm.

The piglets were subjected to the test in random order (corrected for SBV, sex). All piglets were
tested once. Between each tested piglet, faeces and urine was removed with water and the floor was

dried with towels afterwards.
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Table 1. Behaviours of piglets linked with either an emotional state or a neutral state during the novel
environment test. References are stated in the last column when found.

Behaviours Emotional state  Reference

Nosing floor Positive Spinka et al., 2001

Nosing wall Positive Spinka et al., 2001

Standing alert Negative Von Borell and Ladewig, 1992; Beattie et al.,
9 9 1995; Forkman et al., 2007

Standing Neutral

Walking Negative Von Borell and Ladewig, 1992; Beattie et al.,

Defecate/urinate Negative

1995; Forkman et al., 2007
Antoniadis and McDonald, 2000

Vocalisations

Short grunt Positive
Long grunt Positive
Squeal Negative

Schon et al., 2004; Spinka et al., 2010

Schon et al., 2004; Spinka et al., 2010

Fraser, 1974; Marchant et al., 2001; Bolhuis et al.,
2004; Kouwenberg et al., 2009

Home pen behavioural observations

Live behavioural observations were done using an instantaneous scan sampling with a four-minute
interval, where both behaviour, tail posture and tail motion were recorded. Again, behavioural
categories were linked to an emotional state based on literature when possible, see Table 2 (for
behaviour descriptions see appendix Il). The same tail posture categories were used as in the novel
environment test. Before observation started, pigs received a spray-painted number on their back for
identification. The observer ensured that the pigs were active before observations. All pigs of each
batch were observed once a week during 16 minutes. Observations for batch 1 were done from life

week 18 until life week 22. Observations for batch 2 were done from life week 15 until life week 20. All

observations were done by the same observer.

Table 2. Behaviours of piglets linked with either an emotional state or a neutral state during in the home

pen observations. References are stated in the last column when found.

Behaviours Emotional state References

Eating/drinking Positive Cabanac 1992; Carver 2001; Custers & Aarts 2005;
Rolls 2005; Burgdorf & Panksepp 2006

Exploration Positive Boissy et al., 2007

Positive social Positive Boissy et al., 2007

Active Neutral/positive Boissy et al., 2007

Inactive Neutral/negative Boissy et al., 2007

Negative social Negative Blackshaw et al., 1997

Manipulative Negative Arey, 1993; Guy et al., 2002

Observations were done during the active period of the pigs; from 8.00 until 11.30 h and 14.00 until

17.30 h. Observations were done with PSION handheld computers with Observer 9 software (Noldus

Information Tech. B.V., Wageningen, The Netherlands).
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Tail condition score
A tail condition score was done on a weekly basis during the observation weeks. The tail condition

was scored per individual pig on a scale from 1 to 4 (see table 3), based on the protocol from
Zonderland et al. (2008, 2010).

Table 3. Tail condition score for piglets with description

Class Damage Definition

1 No No tail damage visible

2 Hair removed The tail lacks its hair partially or completely

3 Bite marks Small damages/bite marks are visible. These individual bite
marks have the size of a pinhead

4 Wound Clearly visible wound

2.4 Statistical analysis
Results were analysed with SAS 9.2 (SAS Inst. Inc., Cary, NC, USA). Residuals were checked for

normal distribution. Variables with skewed distributions were transformed with either square root

(frequencies) or with log (durations) before analysis.

The data of the novel environment test (N=174) was analysed with a mixed model with the fixed
effects: batch, pen, coping style, SBV, unit, sex, date. Pen (nested in SBV) and batch were added as
random effects for the novel environment data. Behaviours recorded in the home pen (N=192) and talil
condition scores (N=192) were also analysed with a mixed model, but with housing as an extra fixed
effect. Random effects were pen (nested in SBV, housing and batch) and batch. Main effects and
interactions between factors were tested. For the home pen data and tail condition scores, the

interactions SBV*coping style, SBV*housing and coping style*housing were tested.

For the tail condition data, mean scores per pig for all observations were used for analysis. When
transformation did not result in a normal distribution of residuals (Shapiro-Wilk W>0.8), effects were
analysed with a generalised linear mixed model (glimmix) with a normal distribution. The fixed and
random effects that were used in the glimmix were the same as the mixed model. Behaviours
observed were categorised based on the study by Temple et al. 2011 (see appendix 1). Moreover,
behaviours were categorised in active and inactive behaviours. The inactive behaviours were lying,
lying with eyes closed (Bolhuis et al. 2005) and sitting. The rest of the behaviours were categorised

under active behaviour.

Pearson correlation was done on the normally distributed data of the novel environment data, with the
variables nosing floor, nosing wall, standing alert, standing and walking and with the four different tail
posture and motion categories; curled, hanging, between legs and wagging. Skewed data was
analysed with Spearman rank correlation test. These variables were defecating/urinating, short grunt,
long grunt and squeal with the tail postures. Very little jumping occurred, hence jumping was omitted
from the data analysis. The behavioural category ‘other’ was not analysed either, since this was a
category that contained various unrelated behaviours. Tail wagging was the only tail motion in the
novel environment test that was scored as an event (frequency), no correlations could be done with

the tail wagging data.
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Chi square test was done to determine whether a relationship between tail posture and motion with
different behaviours was present. All four different tail posture and motion categories were tested per

behavioural category.

When durations were used for analysis, mean percentage of behaviours/tail postures was obtained by
adding all durations of the behaviour in seconds and dividing this by the total time of observation. This
was multiplied by 100 to get the mean percentage. When frequencies were used for analysis, means
percentages were determined. Frequency in percentages was obtained by adding the frequency of

certain behaviour and dividing it by the total of that certain behaviour and then multiplying it by 100.
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3. Results

3.1 Novel environment test

No effect was found of either SBV or coping style on tail postures of pigs in the novel environment

test, see Figure 2. A hanging tail was the most commonly performed tail posture in the novel

environment test, after that a curled tail.

80 -
70 -

60 - I

SBV +

SBV -
SBV

LR

Coping

m Curled
Hanging

m Between legs

m Wagging

Figure 2. The mean percentage of recordings (+ SEM) of tail postures of high and low SBV and high or

low resisters during the novel environment test

A relationship was found between a curled tail and the behaviour “nosing wall” (P< 0.001). No effect

of coping style and SBV on the behaviours or vocalisations with different tail postures was found.

Table 4. Mean percentage of recordings (£ SEM) of the behaviours (duration) and vocalisation
(frequency) with tail posture or motion in the 150-sec novel environment test

Curled Hanging Between legs Wagging
Behaviour
Nosing floor 27.3t1.57 66.37+1.66 5.05+0.68 1.26
Nosing walll 32.31+0.15***  64.35+0.18** 2.51+0.04 0.84
Standing alert 25.02+0.95 68.96+1.20 5.17+0.35 0.85
Standing 27.24+1.34 66.75+1.41 5.03+0.55 0.98
Walking 30.01+0.73 64.91+0.83 3.79+0.30 1.29%
Tail wagging 92.13+0.11 5.62+0.02 2.25+0.01 -
Defecating/urinating 67.61+0.06 28.17+0.04 4.23+0.02 -
Vocalisation
Short Grunt 26.32+1.22 69.63+2.17 4.06+0.533 -
Long Grunt 34.60+0.86 62.11+1.01 3.30+0.12 -
Squeal 43.28+0.16 55.22+0.20 1.50+0.01 -
tP<0.01
*P <0.05
** P < (.01
=% P < 0,001

*x P < 0.0001
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A small negative correlation was found between short grunts and a curled tail (P<0.01), whereas a
small positive correlation was found between short grunts and tail between the legs (P<0.001, Table
5). The time spent on nosing wall was positively correlated with the curled tail posture; however this

was a small correlation (Table 5).

Table 5. Correlation coefficients for behavioural activities/ vocalisation
of pigs with different tail postures during a novel environment test

Curled Hanging Between legs
Behaviour
Nosing floor 0.08 -0.10 0.06
Nosing wall 0.17* -0.12 -0.07
Standing alert -0.03 0.09 -0.04
Standing 0.04 -0.07 0.08
Walking 0.12 -0.06 -0.05
Defecating/urinating 0.05 -0.01 -0.03
Vocalisations
Short Grunt -0.24** -0.07 0.27***
Long Grunt -0.09 0.05 0.11
Squeal 0.08 -0.01 -0.05
*P <0.05
=P <0.01
=% P < 0,001

3.2 Home pen observations
No difference was found for hanging and wagging tails. Tail between the legs occurred less often with

high SBV than with low SBV (P<0.05). Coping style had an effect on the frequency of curled tails
(P<0.01, see table 6). Curled tails occurred more with high resister pigs with a low SBV (P<0.05) than
with low resister pigs with a low SBV or high/low resisters with high SBV. The interaction SBV*coping
had an effect on the frequency of curled tails (P<0.05). No other interactions were found between the

factors.

Table 6. Mean percentage of recordings (+ SEM) of tail posture shown during home pen observation, with
the effect of SBV (S), coping (C) and the interaction between SBV and coping (SC)

High SBV Low SBV Effects

Tail posture HR LR HR LR S C sC
Curled 31.98+0.07* 31.37+0.06° 37.99+0.09%°° 25.64+0.06% ns ** %
Hanging 59.88+0.09 59.45+0.08 51.97+0.09 59.28+0.07 ns ns ns
Between legs 2.91+0.03* 3.06+0.03% 4.80+0.04% 9.03+0.05" * o f t
Wagging 5.23+0.03 6.12+0.03 5.24+0.04 6.05+£0.03 ns ns ns

ns = non-significant

tP<0.1

*P <0.05

** P <0.01
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Pigs in barren housing had their tail more often between their legs than in enriched housing (P<0.05,
Figure 3). The tail posture hanging was the most performed tail posture in barren as well as in

enriched pens.
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Curled Hanging Betweenlegs Wagging

Figure 3. The percentage observed time (+ SEM) of different tail postures in barren and enriched housing
(* P <0.05)

Inactive pigs showed significantly more hanging tails than active pigs (P<0.0001), while active pigs
showed significantly more curled tails (P<0.0001, figure 4). No difference was found for the other tail

postures.

45% - % koK%

40% - ® Inactive

35% - * oAk Active

25% -

w
S
x
1
—

20% - {

15% -

% of observed time

10% -

5%

' I
0% - i ,il,ﬁ

Hanging Curled Between legs  Wagging

Figure 4. The percentage observed time (+ SEM) of different tail postures of active and
inactive pigs (**** P<0.0001)

19



Relations were found between the behaviours active (P<0.01), inactive, exploration, eating/drinking
(P<0.0001) and manipulative behaviour with a curled tail (P<0.05, Table 7). Exploration,
eating/drinking, inactive and active behaviour had a relationship with hanging tail (P<0.0001). While
social positive and social negative behaviour had a relation with tail wagging (P<0.0001). The tail

between the legs had a relation with inactive behaviour (P<0.01).

Table 7. Mean percentage observed of time (£ SEM) spent on behaviour and tail posture shown during
home pen observation and the relation between the behaviour and tail posture

Curled Hanging Wagging Between legs
Active 32.51 £ 0.015** 56.98 + 0.020**** 7.72 £0.0071 2.79 £ 0.005
Inactive 10.21 + 0.015**** 79.52+ 0.039%*** 3.22 £ 0.008 7.05 + 0.014**
Exploration 51.30 £ 0.015%*** 37.39 £ 0.014***=* 5.65 + 0.006 5.65 +0.005
Eating/drinking ~ 71.99 + 0.025**** 20.04 £ 0.011%**=* 5.57 £ 0.006 2.41 £ 0.004
Social positive 35.35 + 0.006 40.40 + 0.007 19.19 + 0.005**** 5.05 + 0.002
Social negative  38.89 + 0.005 46.30 + 0.005 11.11 + 0.003 3.70 £0.001
Manipulative 33.33 £ 0.004* 45.83 + 0.005 12.50 + 0.003**** 8.33 +£0.002
1t P<0.1
*P < 0.05
** P < 0.01
*% P < 0.001

ek P < (0.0001

Pigs with a low SBV had the tail between their legs while eating/drinking more often than the high
SBYV pigs (P<0.05, Table 8). Furthermore, pigs with a low SBV had their tail significantly more often
between their legs while being inactive than high SBV pigs (P<0.05, Table 8).

Pigs in enriched housing had their tail more often curled while exploring than pigs in barren housing
(P<0.05, Table 9). In addition, pigs show significantly more often a hanging tail when active in
enriched pens than in barren pens (P<0.05, Table 9). Furthermore, pigs kept their tail between the

legs during inactivity more often in barren housing than in enriched housing (P<0.05, Table 9).

Active high resister pigs had their tail curled more often than low resister pigs (P<0.01), as shown in
Table 10. Also, low resister pigs showed more wagging tails when performing social positive
behaviour than high resisters (P<0.01, Table 10). In addition, high resisters were eating and drinking
with a curled tail more often than low resisters (P<0.05, Table 10). High resisters showed more
manipulative behaviour while having a hanging tail than low resisters (P<0.01, Table 10). No

significant differences between coping styles were found for the tail between legs.
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A positive correlation was found for eating/drinking with a curled tail (P<0.0001, Table 11). Positive
correlations were found for social negative behaviour and the tail postures tail between the legs and
wagging (P<0.0001). Furthermore, tail wagging was positively correlated with manipulative behaviour
(P<0.0001). While a positive correlation was found between social positive behaviour and the tail
between the legs (P<0.0001).

Table 11. Correlation coefficients for behavioural activities and tail posture of pigs shown during home
pen observations

Behaviours Curled Hanging Betweenlegs Wagging
Active 0.07 0.06 0.08 0.25
Inactive -0.26 0.57 0.09 -0.06
Exploration 0.11 -0.05 0.07 0.24
Eating/drinking ~ 0.42**** -0.18 0.08 -0.05
Social positive  -0.03 0.01 0.42%*** 0.15
Social negative -0.14 -0.08 0.52%*** 0.41%***
Manipulative -0.13 -0.12 0.22 0.54****
*P < 0.05

P <0.01

P < 0,001

wex P < 0.0001

3.3 Tail condition score

Housing had a highly significant effect on tail condition score (P<0.0001, Figure 5.). Pigs in barren
housing had a higher mean tail condition score (2.09 = 0.06) than pigs in enriched housing (1.46 +
0.06). There was no effect on tail condition score from coping (HR: 1.77 + 0.05; LR: 1.78 £ 0.05) or
SBYV (high: 1.77 + 0.06; low: 1.78 + 0.06).There was no interaction between coping, SBV and housing.
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Figure 5. Mean tail condition score (+SEM) for the different SBV's, coping styles and
housing (**** P <0.0001)
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Mean Hanging

Mean Betweenlegs

Tail condition per life week
The mean number of hanging tails per life week fluctuated (Figure 6A). In week 21, more hanging tails

were observed, while the mean tail condition decreased. Figure 6B shows a occurrence of curled
tails. An increase of curled tails was observed in week 16 and 17, together with increased tail
condition. Figure 6C illustrates that the occurrence of tail between legs increased when the mean tail
condition score increased. In life week 21, no tails between their legs was observed and also a drop in
tail condition was recorded. In figure 6D, the mean occurrence of tail wagging was high in week 15
and 16 and decreased when tail condition increased. In week 20, the mean occurrence of tail wagging

was increased while the mean tail condition decreased.
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Figure 6. Mean tail condition shown as a black line for each mean tail posture per life week. A = mean tail
condition and tail posture for hanging tail, B= mean tail condition and tail posture for curled tail, C=mean
tail condition and tail posture for tail between legs and D= mean tail condition and tail posture for tail
wagging. Tail condition scores range from 1 until 4; 1=no damage, 2=hair removed, 3=bite mark and

4=wound
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4. Discussion
The aim of this study was to investigate whether tail posture can be used as an indicator of the

emotional state in pigs. This was tested with a novel environment test, home pen observations and

tail bite scores.

In this study, pigs had their tail hanging approximately 30% of the time and carried a curled tail 60% of
the time. Results of Zonderland et al. (2009) showed that pigs had a curled tail approximately 75% of
the time and a hanging tail 25% of the time. Zonderland et al. (2009) did not take into account the
other two tail postures, tail between the legs and tail wagging, so this could cause the slight difference
in results. Kleinbeck and McGlone (1993) found that pigs showed a wagging tail for 7% of the time,
which is quite similar to the current findings (5% of the time). When looking at activity versus inactivity,
active pigs had a curled tail more often than a hanging tail (resp. 50% and 40% of the time).
Kleinbeck and McGlone (1993) found that active pigs have their tail in an upwards curl. The difference
between Kleinbeck and McGlone’s findings and the current findings could be that the pigs scored as
active, could be scored passive according to Kleinbeck and McGlone’s method. For example, when a
pig was lying and chewing straw, this was scored as an active behaviour even though the pig was
lying down. Inactive pigs had a hanging tail more often than a curled tail (resp. 80% versus 10% of the
time), which is confirmed by Zonderland et al. (2009).

4.1 Curled tail posture
A small correlation was found between time spent on nosing the wall and a curled tail during the novel

environment test. Exploration is associated with a positive emotional state (Boissy et al., 2007).
However, no relationship or correlation was found between nosing floor and a curled tail; this could be
because nosing floor was performed often while standing still or walking slowly. Nosing wall can be
seen as a quite active behaviour. The novel environment test was done to investigate the behavioural
response of pigs in a new situation (Von Borell and Ladewig, 1992; Beattie, 1995; Forkman, 2007).
No significant effects of coping style or SBV on the tail postures were found. Jumping and screaming
has previously been found as proper measurement for stress, fearfulness and a negative emotional
state (Lang et al., 2000), but very little jumping and screaming occurred. In this study the test area
was 1.5m? Forkman et al. (2007) reviewed that a novel area is usually between 5-10 m?. It could be
that the size of the test area influenced the outcome in this study. This test is not recommended as a
general fear test for pigs by Forkman et al. (2007), as the novel environment test might not elicit a
strong enough fearful response. A different test could have been more appropriate for this study, like

the human approach test or novel object test.

A positive correlation was found for eating/drinking with a curled tail. Eating/drinking is seen as a
positive behaviour as it satisfies a need for food/water (Cabanac 1992; Carver 2001; Custers & Aarts
2005; Rolls 2005; Burgdorf & Panksepp, 2006).In the home pen observations; active behaviour,
inactive behaviour, exploration, eating/drinking and manipulative behaviour had a relationship with the
occurrence of a curled tail. These behaviours, except for manipulation, had all been regarded as
indicators of neutral or positive emotional states in previous research (Boissy et al., 2007).

Manipulative behaviour (tail biting, ear biting and belly nosing) have been regarded as negative and
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abnormal behaviour (Arey, 1993; Guy et al., 2002). Pigs show these behaviours often due to a lack of
stimuli of their environment (Bolhuis et al., 2005). Performing this behaviour could be rewarding for
the pig as it fulfils its motivation to manipulate. These manipulative behaviours are accompanied by a
high level of arousal. Tail biting can be negative for the receiver as it could cause injuries (van Putten,

1968). This indicates that a curled tail is probably related to a positive emotional state.

High resister pigs had their tail curled more often than low resister pigs. High resisters are known to
react with an active behavioural response while low resisters react with a passive behavioural
response (reviewed by Benus et al., 1991; Koolhaas et al., 1999, 2001). In the current study, active
pigs have their tail curled most of the time. Before the behavioural observation, the observer went into
the pen to apply a back number on the pigs and then forced them to stand up. High resister pigs could
react to this event more actively than low resisters. Low resister where lying down more often than

high resisters. This could explain why high resister pigs show more curled tails than low resisters.

Pigs housed in an enriched environment showed more exploration with a curled tail than pigs in
barren pens. Barren housing conditions could inflict stress to the pigs (Hessing et al.,1992, 1994a;
Beattie et al., 2000; Oostindjer et al., 2010) and cause a negative emotional state. Pigs in enriched
pens have previously showed more exploration than in barren housing (Boissy et al., 2007), which is
linked to a positive emotional state (Boissy et al., 2007). To conclude the finding in this study shows
that pigs in enriched housing explored more often with a curled tail than pigs in barren housing, this

could be because they were more often in a positive emotional state due to the housing conditions.

Kiley-Worthington (1975) concluded that farmers use the curled tail posture of pigs as a health
indicator. However, this study is quite dated and conclusions seem to be a bit oversimplified. It is

possible that a curled tail is linked to high arousal and partly to a positive emotional state.

4.2 Hanging tail posture
No effects of SBV, coping and housing was found on a hanging tail posture. However, an effect was

found of housing on active behaviour with a hanging tail in the home pen. Pigs showed more hanging

tails while performing active behaviour in enriched housing than in barren pens.

A hanging tail was the most performed tail posture when the pigs where inactive. No studies explain
why pigs keep their tail in a hanging position. However, dog tails have been studied many times,
including the hanging posture (Tembrock, 1968; Fox, 1971; Kleiman, 1972; Prince, 1975; Bradbury &
Vehrencamp, 1998). In dogs and in ungulates, a hanging tail is seen as a neutral signal (Tembrock,
1968; Fox, 1971; Kleiman, 1972; Prince, 1975; Bradbury & Vehrencamp, 1998). In pigs a hanging tail
can also be seen as a neutral tail posture. In ungulates, literature mention that the tail is “on” when
erected and “off” when the tail is hanging (Guthrie, 1971).

A relationship was found between active, inactive, exploration, eating/drinking and a hanging tail.
These behaviours are seen as positive behaviours, but are also neutral behaviours (e.g. walking,

sleeping eating/drinking). Hanging tail is mostly seen during neutral behaviours, however sometimes it
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is also seen at positive and negative behaviours. A hanging tail cannot be linked to either a positive or

a negative valence/emotional state and is seen as a neutral tail posture, or a switched “off” tail.

4.3 Tail between legs
No relationship was found between the tail posture tail between legs and behaviours in the novel

environment test. However, a small positive correlation was found for short grunts and pigs with their
tail between the legs. In addition, a small negative correlation was found for short grunts and pigs with
a curled tail. These results show that grunts could possibly be associated with a negative emotional
state. Other studies show contradicting results. Previous research have shown that grunts are
associated with exploration (Spinka et al., 2010), which is linked to a positive emotional state. Also,
grunts function as a way to maintain social contact with group mates (Fraser, 1974; Schrader and
Todt, 1998), and so can be related to a positive emotional state. It could be that isolated pigs grunt to
remain in contact with group mates. However, in this study it was not possible for the pigs to keep in
contact with their group mates due to isolation from the group. The pigs did not get in contact with pen
mates, which may lead to stress. It has been said that grunts could be linked to a low stress level
(Schon et al., 2004). Tuyttens (2005) showed that pigs in a novel environment showed many short
grunts in the first minute and no squeals, and after the first minute they showed more squeals and
less short grunts. Even though studies show that grunts are being associated with positive behaviour,

it could be associated with a low stress level, because communication with pen mates fails.

No coping effect was found on the tail posture between legs. There was a SBV effect on this tall
posture. Low SBV pigs had their tail between the legs more often than high SBV pigs. One of the
hypotheses on SBV is that high SBV pigs show more positive social behaviour than low SBV pigs. In
line with this hypothesis, it might be that low SBV pigs showed less social contact and felt fearful
towards pen mates. This would explain why these pigs put their tail between the legs more often than
high SBV pigs.

While pigs perform active behaviour with a hanging tail, the tail will move from side to side because of
the movement of the body. A moving tail is attractive for tail biting pigs (van Putten, 1969). Mean
frequency hanging tail decreases when tail condition scores increased, but the frequency of the tail
between the legs increased when the tail condition score increases and vice versa. Pigs in barren
housing had their tail between their legs more often than pigs in enriched housing. Barren housing
conditions offer a stimulus-poor environment that imposes restrictions on the development and
expression of species-specific behaviour (Wemelsfelder et al., 2000). Barren housing caused a
negative emotional state due to stress, (Hessing et al.,1994a; Beattie et al., 2000; De Jong et al.,
2000; Oostindjer et al., 2010) reflected through pigs with their tail between their legs. Also the tail
condition score is higher in barren housing than enriched housing, which also could influence the

frequency of the tail between the legs.

Tail biting occurred more often in barren housing, which is confirmed by Bolhuis et al. (2005). Tail
biting can cause acute pain (Schrgder-Petersen and Simonsen, 2001). Zonderland et al. (2008)

showed that tail bite outbreaks can be predicted by the number of times that the tail was between the
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legs. Current results support this finding. In this study, the number of inactive behaviours had effect
on the occurrence of pigs with their tail between the legs. This could be due to tail biting outbreaks.
Tail biting occurs mostly when pigs lie down with their tail hanging motionless (Van Putten, 1980;
Arey, 1991). Pigs had their tail between the legs during exploration as well, but not as much as when

they were inactive.

In this study negative social behaviour and manipulative behaviour is positively correlated with the tail
posture tail between legs, these behaviours and tail posture can be linked to a negative emotional
state (Arey et al., 1993; Noonan 1994; Blackshaw et al., 1997; Guy et al., 2002). However, a positive
correlation also exists for social positive behaviour. This is not expected, because social positive
behaviour is linked to a positive emotional state and the tail between the legs can be associated with
a negative emotional state. Pigs have a hierarchy, when kept in a group (Ewbank, 1976). For this
ranking order, weight is essential; the heaviest animals occupy the top of the hierarchies and the
lighter animals occupy the lower positions (reviewed by Ewbank, 1976). It is possible that lighter pigs
which are low in rank, are more careful when approaching a high ranked pig as they could be anxious
for confrontation, This anxiety could cause lower ranked pigs to put their tail between the legs when

performing positive social contact.

It should be noted that the behaviours are categorised as positive or negative, could be less positive
or less negative than assumed. Not much social positive behaviours were recorded, such as social
play. Even though categories were based on literature, little is known about emotional states and the

behaviours.

4.4 Wagging tail
There was no effect of SBV, coping or housing found on tail wagging in this study. A relationship was

found between social positive, manipulative behaviour and tail wagging. Furthermore, positive
correlations were found for negative social behaviour and manipulative behaviour with tail wagging.
These behaviours all consist of interaction with other pigs. In ungulates, it is discussed that tail
wagging plays a role in intraspecific communication and defence against predators (Kiley-
Worthington, 1976; Hickman, 1979). It might be that one of the functions of tail wagging is for
intraspecific communication, in this case negative social interactions. Social positive behaviour had a
small positive correlation with tail wagging. Social positive behaviour could, in many cases, end up in
social negative behaviour (personal communication, Bolhuis, 2011). The behaviours can change, for
example, from nosing body (social positive) to tail biting (manipulative) or head knocking (social
negative). This may explain the positive correlation with social negative and manipulative behaviour

with tail wagging. This where small correlations, hence conclusions should be formed carefully.

In dogs, tail wagging is associated with a positive emotional state (Fatjo et al., 2007). However, tail
wagging (as used in this study) in pigs is often associated with a negative emotional state (Kiley-
Worthington, 1975). Kleinbeck and McGlone (1993) found that pig’s tail wagged during feeding, this

was also the cause in this study, which is regarded as a positive behaviour.
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Small positive correlations were found between active behaviour and exploration with tail wagging.
These behaviours are done with high arousal. Stuart & Stuart (1997) suggested that in black deer’s
tail wagging simply indicates arousal and does not have any signalling properties. It might be that in

pigs wagging also indicates just arousal.

But in the analyses of batch one, an increase of tail wagging was found after blood sampling. Tail
wagging could be seen as an attempt to get some pain relieve from, for example, biting insects
(Robertson et al.,, 1994) or after being bitten by pen mates. This confirms the findings of Noonan
(1994) that tail wagging increased after surgical procedures which are painful and highly stressful.
This could mean that tail wagging can be linked to stressful or painful situations and so, to a negative

emotional state.

Furthermore, in one of the observations in this study, a high number of flies in the stable of batch one
was observed and an increase of tail wagging was found. Kiley-Worthington (1978) concluded that
irritation of flies undoubtedly is responsible for some instances of tail wagging. Nevertheless, the
exact number of flies was not recorded, so more research should be done to confirm this finding. Talil
wagging has been described as a sign of ‘restlessness’ in cattle (Sylvester et al. 2004) and
‘frustration’ in antelope (Kiley-Worthington, 1978). Therefore, tail wagging may simply be a
component of a posture of agitation, frustration, or restlessness (Kiley-Worthington, 1978;
Stankowich, 2008).

4.5 Tail as communication tool
Tail postures in pigs could serve as an intraspecific communication method. In canid species, tail

posture serves an important role for intraspecific signalling in different environments (Kleiman, 1972).
Higher tail positions are associated with confidence and/or aggression, while a lowered tail position
may be a neutral signal or reflect fear and/or submission (Tembrock, 1968; Fox, 1971; Kleiman, 1972;
Prince, 1975; Bradbury & Vehrencamp, 1998). In ungulates, the tail plays a role in intraspecific
communication and defence against predators (Kiley-Worthington, 1976; Hickman, 1979). It is likely
that one of the functions of tail posture is for intraspecific communication. Like wild canids and
domestic dogs can express emotional state and social status with their tail (Leaver and Reimchen,
2008), and this could also be the case in pigs. If this is the case, tail docking could interfere with the
communication between pen mates. Tail docking is a commonly used method for the reduction of tail
biting occurrence (Rodenburg et al., 2010). In dogs, it was found that a longer tail is more effective at
conveying different intraspecific cues, than a short tail (Leaver and Reimchen, 2008). This might be

applicable to pigs as well, but further research is needed to confirm this.
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5. Conclusion
Tail postures and motion may be associated with emotional states in pigs (Figure 7). A curled tail can

be linked to a positive emotional state or a positive valence. However, during fearful events, active
pigs can also show a curled tail, indicating a link with high arousal. A tail between the legs can be
associated with a negative emotional state, or negative valence and low to medium arousal. A
wagging tail can be associated with a negative emotional state (negative valence) like frustration or
restlessness with high arousal. It can also be suggested that the tail has a function for intraspecific
communication, but this is still unclear. A hanging tail can be linked to a more neutral state, neither

positive nor negative or seen as a “switched off” tail.

Negative emotional state Positive emotional state

Arousal
high
Curled
Wagging
Negative Positive
valence Between valence
legs
Hanging
Arousal
low

Figure 7. Two dimensional approach of emotional states. The left side of the figure represents a negative
emotional state and the right side a positive emotional state. Words in italics indicate possible locations
of tail posture. Adapted from Russell and Barrett (1999) and Mendl et al. (2010).

6. Recommendations
Confirmation of the results of the current study could be done with positive tests that elicit more

positive emotions, for example placing a group of pigs in a play arena (on different life weeks) or in a
positive food test. However, a test eliciting more negative emotions could be done like the human
approach test or the novel object test. A larger arena in the novel environment test could also elicit a

stronger fear response, which could make it easier to make conclusions about emotional states.

A larger sample size could show more significant effects of SBV. The current study was part of a PhD

project, and calculations for significance were done for a sample size of 470 pigs.

Another aspect interesting aspect of tail postures which is worth to look into further, is its function

within intra-specific communication.

29



Acknowledgements
This research project was carried out within a Double Degree program of Wageningen University and

Research centre (WUR) and the Swedish University of Agricultural Sciences (SLU). | would like to
thank Nanda Ursinus, Liesbeth Bolhuis and Lena Lidfors for the supervision and giving helpful
feedback. | also thank Inonge Reimert for the observations of the novel environment test, Fleur
Bartels for the data of the weekly tail condition scores and Monique Ooms for the help with the

Observer. Finally, | would like to thank the other students who helped with the collection of the data.

30



References

Alados, C. L.1986. The use of the tail and rump patch in the dorcas gazelle (Gazella dorcas L.). Mammalia 50:
439—446.

Antoniadis, E. A., & McDonald, R. J., 2000. Amygdala, hippocampus and discriminative fear conditioning to
context. Behavioural Brain Research, 108(1), 1-19

Arey, D. S., 1991. Tail biting in pigs. Farm Building Progress .105: 20-3.

Arey, D. S., 1993a. The effect of bedding on the behaviour and welfare of pigs. Animal Welfare 2: 235-246.

Arey, D. S., 1993b. Effect of straw on the behaviour and performance of growing pigs in “straw-flow” pens. Farm
Building Progress. 112: 24-25.

Arey, D. S., and M. F. Franklin. 1995. Effects of straw and unfamiliarity on fighting between newly mixed growing
pigs. Applied Animal Behaviour Science. 45: 23-30.

Baxter, E. M., Lawrence, A. B. & Edwards, S. A. 2011. Alternative farrowing systems: Design criteria for farrowing
systems based on the biological needs of sows and piglets. Animal, 5: 580-600.

Beattie, V. E., Walker, N., Sneddon, I.A. 1995. Effect of rearing environment and change of environment on the
behaviour of gilts. Applied Animal Behaviour Science. 46: 57-65.

Beattie, V. E., Walker, N., Sneddon, I. A. 1998. Preference testing of substrates by growing pigs. Animal Welfare.
7:27-34.

Beattie, V.E., O'Connell, N.E., Kilpatrick, D.J., Moss, B.W. 2000. Influence of environment on welfare-related
behavioural and physiological parameters in growing pigs. Animal Science. 70: 443-450.

Benus, R. F., Bohus, B., Koolhaas, J. M., Van Oortmerssen, G. A. 1991. Heritable variation for aggression as a
reflection of individual coping strategies. Experientia. 47: 1008-1019.

Bergsma, R., E. Kanis, E. F. Knol, and B. P. 2008. The contribution of social effects to heritable variation in
finishing traits of domestic pigs (Sus scrofa). Genetics. 178: 1559-1570.

Blackshaw, J.K., Swain, A.J., Blackshaw, A.W., Thomas, F.J.M., Gillies, K.J.1997. The development of playful
behavior in piglets from birth to weaning in three farrowing environments. Applied Animal Behaviour
Science;55: 37-49.

Bijma, P., Muir, W.M., Ellen, E.D., Wolf, J.B. Arendonk van, J.A.M. 2007 Multilevel selection 2: Estimating the
genetic parameters determining inheritance and response to selection. Genetics 175: 289-299.

Bijma, P., and M. J. Wade. 2008. The joint effects of kin, multilevel selection and indirect genetic effects on
response to genetic selection. Journal of Evolutionary Biology. 21: 1175-1188.

Boissy, A. 1995. Fear and fearfulness in animals. The Quarterly Review of Biology. 70: 165-191.

Boissy, A., Manteuffel, G., Jensen, M.B., Moe, R.O., Spruijt, B., Keeling, L.J., Winckler, J., Forkman, B.,
Dimitrov, I., Langbein, J., Bakken, M., Veissier, I., Aubert, A. 2007. Assessment of positive emotions in
animals to improve their welfare. Physiology & Behavior. 92: 375-397.

Bolhuis, J. E., W. G. P. Schouten, J. A. D. Leeuw, J. W. Schrama, and V. M. Wiegant. 2004. Individual coping
characteristics, rearing conditions and behavioural flexibility in pigs. Behavioural Brain Research 152:
351-360.

Bolhuis, J. E., W. G. P. Schouten, J. W. Schrama, and V. M. Wiegant. 2005. Behavioural development of pigs
with different coping characteristics in barren and substrate-enriched housing conditions. Applied Animal
Behaviour Science 93: 213-228.

Bradbury, J. W. V., Vehrencamp. S.L. 1998. Principles of animal communication. Sinauer Associates,
Sunderland. MA.

Burbidge, J. A., H. A. M. Spoolder, A. B. Lawrence, P. H. Simmins, and S. A. Edwards. 1994. The effect of
feeding regime and the provision of a foraging substrate on the development of behaviours in group-
housed sows. Applied Animal Behavioral Science 40: 72.

Burgdorf, J. & Panksepp, J. 2006 The neurobiology of positive emotions. Neuroscience & Biobehavioral Reviews.
30, 173-187.

Cabanac, M., 1992. Pleasure:the common currency.Journal of Theoretical Biology 155, 173—200.

Cabanac, M. 2002. What is emotion? Behavioural Processes 60: 69-83.

Canario, L., Bergsma, R., D'Eath, R.B., Lawrence, A.B., Roehe, R., Lundeheim, N., Rydhmer, L., Knol, E. and
Turner, S.P. 2010. Genetic associations of group effects for growth, estimated using a cooperation
model, with post-mixing agonistic behaviours, skin lesions and activity in pigs In: Kirkwood J, Hubrecht
R and Wickens S (eds) UFAW International Symposium ‘Darwinian selection, selective breeding and the
welfare of animals’. 23-25 June 2009, Bristol, UK

Caro, T. M., Graham, C. M., Stoner, C. J. & Vargas, J. K. 2004. Adaptive significance of antipredator behaviour in
artiodactyls. Animal Behavavior 67, 205—228.

Carver, C. S. 2001 Affect and the functional bases of behavior: on the dimensional structure of affective
experience.Personality and Social Psychology Review, 5, 345-356.

Courboulay, V., Eugéne, A., Delarue, E. 2009. Welfare assessment in 82 pig farms: Effect of animal age and
floor type on behaviour and injuries in fattening pigs. Animal Welfare 18: 515-521.

Dalmau, A., Fabrega, E.,Velarde, A. 2009. Fear assessment in pigs exposed to a novel object test. Applied
Animal Behaviour Science 117: 173-180.

Dawkins, M. S. 1990. From an animal's point of view: Motivation, fitness, and animal welfare. Behavioural and
Brain Sciences 13: 1-61.

31



De Boer, S. F., Van der Vegt, B. J., Koolhaas, J. M. 2003. Individual variation in aggression of feral rodent
strains: A standard for the genetics of aggression and violence? Behavior Genetics 33: 485-501.

European Union. 1997. European communities,treaty of amsterdam. In: E. Communities (ed.), Amsterdam.

Ellen, E. D., Muir, W. M., Teuscher, F., Bijma, P. 2007. Genetic improvement of traits affected by interactions
among individuals: Sib selection schemes. Genetics 176: 489-499.

Ellenbroek, B.A., Cools, A.R. 2002. A pomorphine susceptibility and animal models for psychopathology: genes
and environment. Behavavioural Genetica.;32(5):349-61.

Ewbank, R. 1976. Social hierarchy in suckling and fattening pigs: A review. Live Stock Production Science. 3, 4,
363-372

Fatjo, J., Feddersen-Petersen, D., Luis, J.,Torre, R., Amat, M., Mets, M., Braus., B., Manteca, X. 2007.
Ambivalent signals during agonistic interactions. Applied Animal Behaviour Science 105: 274—-283.

Forkman, B., Boissy, A., Meunier-Salalin, M.-., Canali, E., Jones, R.B. . 2007. A critical review of fear tests used
on cattle, pigs, sheep, poultry and horses. Physiology and Behavior 92: 340-374.

Fox, M. W. 1969. The anatomy of aggression and its ritualization in Canidae: A developmental and comparative
study. Behaviour, 35, 242_258.

Fox, M. W. 1971. Behaviour of wolves, dogs, and related canids. Jonathan Cape, London.

Fraser, D. 1974. The vocalizations and other behaviour of growing pigs in an "open field" test. Applied Animal
Ethology 1: 3-16.

Fraser, D. 1975. The effect of straw on the behaviour of sows in tether stalls. Animal Production 21: 59-68.

Fraser, A. F., Broom, D. M. 1997. Farm animal behaviour and welfare. CAB International, Oxon.

Guy, J. H., P. Rowlinson, J. P. Chadwick, and M. Ellis. 2002a. Behaviour of two genotypes of growing-finishing in
three different housing systems Applied Animal Behavioral Science 75: 193-206

Guthrie, R. D. 1971. A new theory of mammalian rump patch evolution. Behaviour 38, 132—145.

Griffing, B. 1967. Selection in reference to biological groups I. Individual and group selection applied to
populations of unordered groups. Australian Journal of Biological Sciences 20: 127-139

Griffing, B. 1976. Selection in reference to biological groups V. Analysis of full-sib groups. Genetics 82: 703-722

Hay, M., A. Vulin, S. Genin, P. Sales, and A. Prunier. 2003. Assessment of pain induced by castration in piglets:
Behavioral and physiological responses over the subsequent 5 days. Applied Animal Behavioral
Science 82: 201-218.

Hessing, M. J. C., Hagelsg, A. M., Schouten, W. G. P., Wiepkema, P. R., Van Beek, J. A. M. 1994. Individual
behavioral and physiological strategies in pigs. Physiology and Behavior 55: 39—46.

Hessing, M.J.C., Schouten W.G.P., Wiepkema, P.R., Tielen, M.J.M. 1994. Implications of individual behavioural
characteristics on performance in pigs. Livestock Production science;40:187-96.

Hessing, M. J. C., Hagelsg, A.M., van Beek, J.A.M., Wiepkema, R.P., Schouten, W.G.P., Krukow, R., 1993.
Individual behavioural characteristics in pigs. Applied Animal Behaviour Science 37: 285-295.

Hickman, G. C. 1979. The mammalian tail: a review of functions. Mammal review. 9, 143—157

Jensen, P., Rushen, J., Forkman, B. 1995. Behavioural strategies or just individual variation in behaviour? A lack
of evidence for active and passive piglets. Applied Animal Behaviour Science. 43:135-9.

Kiley-Worthington, M. 1975. The tail movement of ungulates, canids and felids with particular reference to their
causation and function as display. Behaviour 56: 69-115.

Keeling, L., Bracke, M.B.M., Larsen, A. 2004. Who tailbites and who doesn’t in groups of fattening pigs? In:
Proceedings of the 38th Congress of the ISAE, Helsinki, Finland, p. 70.

Kiley-Worthington, M. 1975. The tail movement of ungulates, canids and felids with particular reference to their
causation and function as display. Behaviour 56: 69-115.

Kiley-Worthington, M. 1978. The causation, evolution and function of the visual displays of the eland
(Taurotragus oryx). Behaviour 66, 179—222.

Kleiman, D. G. 1972. Social behaviour of the maned wolf (chrysocyon brachyurus) and bush dog (speothos
venaticus): A study in contrast. Journal of Mammalogy 53: 791-806.

Kleinbeck, S., McGlone, J.J. 1993. Pig tail posture: A measure of stress. Technical University Agricultural
Science Technical Report T-5-327: 47-48.

Koolhaas, J. M., Korte, S.M., De Boer, S.F., Van Der Vegt, B.J., Van Reenen, C.G., Hopster, H. ,De Jong, I.C.,
Ruis, M.A.W., Blokhuis, H.J., 1999. Coping styles in animals, current status in behavior and stress-
physiology. Neuroscience and Biobehavioural Reviews 23: 925-935.

Kouwenberg, A. L., Walsh, C. J., Morgan, B. E. , Martin, G. M. 2009. Episodic-like memory in crossbred yucatan
minipigs (sus scrofa). Applied Animal Behaviour Science 117: 165-172.

Lang, P. J., Davis, M.,Ohman, A. 2000. Fear and anxiety: Animal models and human cognitive psychophysiology.
Journal Affect Disorder 61: 137—-159.

Lawrence, A.B., Terlouw, E.M.C., lllius, AW. 1993. Individual differences in behavioral responses of pigs
exposed to non-social and social challenges. Applied Animal Behaviour Science.30.73-86.

LeDoux, J. 1996. The emotional brain. The mysterious underpinnings of emotional life, New York.

Leaver, S. D., Reimchen, T. E. 2008. Behavioural responses of Canis familiaris to different tail lengths of a
remotely-controlled life-size dog replica. Behaviour, 145, 377390.

Manteuffel, G., Puppe, B., Schon, P.C. 2004. Vocalization of farm animals as a measure of welfare. Applied
Animal Behaviour Science 88: 163-182.

Marchant, J. N., Whittaker, X., Broom, D. M. 2001. Vocalisations of the adult female domestic pig during a
standard human approach test and their relationships with behavioural and heart rate measures.
Applied Animal Behaviour Science 72: 23-39.

32


http://www.journals.elsevierhealth.com/periodicals/applan/article/PII0168159193901189/abstract
http://www.journals.elsevierhealth.com/periodicals/applan/article/PII0168159193901189/abstract

Marx, G., T. Horn, J. Thielebein, B. Knubel, and E. Von Borell. 2003. Analysis of pain-related vocalization in
young pigs. Journal of Sound and Vibration 266: 687-698.

McGlone, J. J., Sells, J., Harris, S., Hurst, R.J. 1990. Cannibalism in growing pigs: Effects of tail docking and
housing system on behavior, performance and immune function. . Technical University Agricultural
Science Technical Report T-5-283: 69-71.

McKinnon, A. J., Edwards, S. A., Stephens, D. B., Walters, D. E. 1989. Behaviour of groups of weaner pigs in
three different housing systems. British Veterinary Journal 145: 367—-372.

Mendl, M., Burman, O. H. P., Paul, E. S. 2010. An integrative and functional framework for the study of animal
emotion and mood. Proceedings of the Royal Society 277: 2895-2904.

Mendl, M., Paul, E. S. 2004. Consciousness, emotion and animal welfare: Insights from cognitive science. Animal
Welfare 13: 17-25.

Mendl, M., Erhard, H.W., Haskell, M., Wemelsfelder, F. & Lawrence, A.B. 1997. Experience in substrate-enriched
and substrate-impoverished environments affects behaviour of pigs in a T-maze task, Behaviour, 134, 9-
10, 643-659.

Moe, R., Bakken, M., Kittilsen, S., Kingsley-Smith, H., Spruijt, B. 2006. A note on reward-related behaviour and
emotional expressions in farmed silver foxes (vulpes vulpes)—basis for a novel tool to study animal
welfare. Applied Animal Behaviour Science 101: 362—368.

Moore, A. J., Brodie, E. D., Wolf, J. B. 1997. Interacting phenotypes and the evolutionary process. 1. Direct and
indirect genetic effects of social interactions. Evolution 51: 1352-1362.

Morgan, C. A, Deans, L. A, Lawrence, A. B., Nielsen, B. L. 1998.The effects of straw bedding on the feeding
and social behaviour of growing pigs fed by means of single-space feeders. Applied Animal Behavioral
Science 58: 23— 33.

Muir, W. M. 2005. Incorporation of competitive effects in forest tree or animal breeding programs. Genetics 170:
1247-1259.

Noonan, G. J., Rand, J.S., Priest, J., Ainscow, J., Blackshaw, J.K. 1994. Behavioural observations of piglets
undergoing tail docking, teeth clipping and ear notching. Applied Animal Behaviour Science 39: 3—4.

Oostindjer, M., Bolhuis, J. E., Mend|, M., Held, S., Gerrits, W., Van den Brand, H. & Kemp, B. 2010. Effects of
environmental enrichment and loose housing of lactating sows on piglet performance before and after
weaning. Journal of Animal Science, 88, 3554-3562.

Orotolani, A. 1999. Spots, stripes, tail tips and dark eyes: predicting the function of carnivore colour patterns
using the comparative method. Biological Journal of the Linnean Society. 67: 433-476

Panksepp, J. 1986. The anatomy of emations. In: R. Plutchik and H. Kellerman (eds.) Emotion: Theory, research,
and experience No. 3. Academic Press, Orlando.

Prince, J. H. 1975. Languages of the animal world. Thomas Nelson, New York, NY.

Regula, G., Lichtensteiger, C. A., Mateus-Pinilla, N. E., Scherba, G., Miller, G. Y., Weigel, R. M. 2000.
Comparison of serologic testing and slaughter evaluation for assessing the effects of subclinical
infection on growth in pigs. Journal of the American Veterinary Medical Association, 217, 888-895.

Robertson, I.S., Kent, J.E., Molony, V. 1994. Effect of different methods of castration on behavior and plasma
cortisol in calves of three ages. Research in Vetenary Science. 56.8-17.

Rodenburg, T. B., Bijma, P., Ellen, E.D., Bergsma, R., Vries de, S., Bolhuis, J.E., Kemp, B., Arendonk van,
J.A.M. 2010. Breeding amiable animals? Improving farm animal welfare by including social effects in
breeding programmes. Animal Welfare 19: 77-82.

Rolls, E. T. 2005 Emotion explained. Oxford, UK:Oxford University Press.

Ruis, M. A. W., Te Brake, J.H.A., Van de Burgwal, J.A., De Jong, |.C., Blokhuis, H.J., Koolhaas, J.M. 2000.
Personalities in female domesticated pigs, behavioural and physiological indications. Applied Animal
Behaviour Science 66: 31-47.

Ruiterkamp, W. A. 1987. The behaviour of grower pigs in relation to housing systems. Journal of Agricultural
Science 35: 67-70.

Russell, A. 2003. Core affect and the psychological construction of emotion. Psychological Review 110: 145-172.

Russell, J. A., and Barrett, L. F. 1999. Core affect, prototypical emotional episodes, and other things called
emotion: Dissecting the elephant. The Journal of Personality and Social Psychology 76: 805-819.

Schouten, W.G.P., Wiepkema, P.R. 1991, Coping styles of tethered sows. Behaviour Processes.25:125-32.

Schon, P. C., Puppe, B., and Manteuffel, G. 2004. Automated recording of stress vocalisations as a tool to
document impaired welfare in pigs. Animal Welfare 13: 105-110.

Schrader, L., Todt, D. 1998. Vocal quality is correlated with levels of stress hormones in domestic pigs. Ethology
104: 859-876.

Schragder-Petersen, D. L., Simonsen, H. B. 2001. Tail biting in pigs. The Veterinary Journal 162, 196-210.

Spinka, M., Newburry, R. C., Bekoff, M. 2001. Mammalian play: Training for the unexpected. The Quarterly
Review of Biology 76: 141-168.

Spoolder, H. A. M., Burbidge, J. A., Edwards, S. A., Simmins, P. H., Lawrence, A. B. 1995. Provision of straw as
a foraging substrate reduces the development of excessive chain and bar manipulation in food restricted
sows. Applied Animal Behavioral Science 43: 249-262.

Stankowich, T. 2008. Tail-Flicking, Tail-Flagging and Tail Position in Unuglates with Special Reference to Black-
Tailed Deer. Ethology, 114, 875-885

Sylvester, S. P., Stafford, K. J., Mellor, D. J., Bruce, R. A., Ward, R. N. 2004: Behavioural responses of calves to
amputation dehorning with and without local anaesthesia. Aust. Vet. J. 82, 697—700.

33



Statham, P., Green, L. E., Bichard, M., Mendl, M. 2008. Prediction of tailbiting from behaviour of pigs prior to
outbreaks Proceedings of the 42nd Congress of the ISAE. p 25, Dublin, Ireland.

Stuart, C., Stuart, T. 1997: Field Guide to the Larger Mammals of Africa. Struik, Cape Town.

Tembrock, G. 1986. Land mammals. In: T. A. Sebeok (ed.) Animal communication. p 359-373. Indiana University
Press, Bloomington, IN.

Temple, D., Manteca, X., Velarde, A., Dalmau, A. 2011. Assessment of animal welfare throughbehavioural
parameters in Iberian pigs in intensive and extensive conditions. Applied Animal Behaviour Science,
131, 29-39.

Tuyttens, F. A. M. 2005. The importance of straw for pig and cattle welfare: A review. Applied Animal Behaviour
Science 92: 261-282.

Van Erp-Van der Kooij, E., Kuijpers, A. H., Schrama, J. W., Ekkel, E. D., Tielen, M. J. M.. 2000. Individual
behavioural characteristics in pigs and their impact on production. Applied Animal Behaviour Science
66: 171-185.

Van Putten, G. 1969. An investigation into tail biting among fattening pigs. British Veterinary Journal 125, 511-7.

Van Putten, G. 1980. Objective observations on the behaviour of fattening pigs. Animal Regulation Studies 3,
105-18.

Von Borell, E., Ladewig, J. 1992. Relationship between behaviour and adrenocortical-response patters in
domestic pigs. Applied Animal Behavioral Science 34: 195-206.

Watson, D., Clark, L. A., Tellegen, A., Person, J. 1988. Development and validation of brief measures of positive
and negative affect: The panas scales. Journal of Personality and Social Psychology 54: 1063-1070.

Weary, D. M., Fraser, D. 1995. Signalling need: Costly signals and animal welfare assessment. Applied Animal
Behavioral Science 44: 159-169.

Welfare Quality®. 2009. Welfare quality® assessment protocol for pigs (sows and piglets, growing and finishing
pigs). Welfare Quality® Consortium, Lelystad, Netherlands.

Wemelsfelder, F., Haskell, M., MendI, M. T., Calvert, S., Lawrence, A. B. 2000. Diversity of behaviour during
novel object tests is reduced in pigs housed in substrate-impoverished conditions. Animal Behaviour 60:
385-394.

Wood-Gush, D. G. M., Vestergaard, K. 1991. The seeking of novelty and its relation to play. Animal Behaviour
42: 599-606.

Young. 1961. See article Kiley-Worthington, M. 1975. The tail movement of ungulates, canids and felids with
particular reference to their causation and function as display. Behaviour 56: 69-115.

Zonderland, J.J., Bracke, M.B.M., den Hartog, L.A., Kemp, B. & Spoolder, H.A.M. 2010, "Gender effects on tail
damage development in single- or mixed-sex groups of weaned piglets", Livestock Science, vol. 129,
no. 1-3, pp. 151-158.

Zonderland, J.J., van Riel, J.W., Bracke, M.B.M., Kemp, B., den Hartog, L.A. & Spoolder, H.A.M. 2009, Tail
posture predicts tail damage among weaned piglets, Applied Animal Behaviour Science, 121, 3-4, 165-
170.

Zonderland, J.J., Wolthuis-Fillerup, M., van Reenen, C.G., Bracke, M.B.M., Kemp, B., Hartog, L.A.d. & Spoolder,
H.A.M. 2008, Prevention and treatment of tail biting in weaned piglets, Applied Animal Behaviour
Science, 110, 3-4, 269-281.

34



J. Groffen

Tail posture as emotional state indicator

|. Ethogram novel environment test

Behaviours Description Emotional
state
Exploring the (substrate on the) floor by sniffing, nosing,
Nosing floor rubbing, licking or rooting it with the snout. Snout is either Positive
in contact or very close to surface.
Exploring walls of box by sniffing, nosing, rubbing, licking
Nosing wall or rooting it with the snout. Snout is either in contact or Positive
very close to surface.
. Standing motionless with head fixed (up or down) and ears .
Standing alert : , . Negative
upright, focused on a noise, wall, person, object etc.
Standing Standing with fpur claws on the floor without performing Neutral
any other described behaviour.
. Walking without performing any other described behaviour. (When high)
Walking ) . . _
A piglet is walking when all 4 legs are moved. Negative
Defecate/urinate Defecating or urinating Negative
Vocalisations Description Emotional
state
Short grunt A low tone of less than half a second (one note) Positive
Long grunt A low tone of more than half a second (one note) Positive
Squeal A high tone (different notes) Negative

Tail posture/motion

Description

Curled
Hanging motionless
Between legs

Wagging

Curled tail
Tail is hanging motionless
Tail clamped between the hind legs

Tail is wagging from left to right




Il. Home pen ethogram

Category Behaviours Description Emotional state
. ] Walking or running without performing any other -
Active Walking ) ) Neutral/positive
described behaviour
) Standing without performing any other described
Standing ]
behaviour
Defecate/urinate  Piglets urinates or defecates
Chewing Non-feed chewing (e.g. air, dung) or chewing straw
Comfort Rubbing body against objects or pen mate, scratching
behaviour body with hind leg or stretching (part of) body.
) ) Lying without performing any other described behaviour, )
Inactive Lying Neutral/negative
eyes opened.
] Lying without performing any other described behaviour,
Sleeping
eyes closed.
sitti Sitting or kneeling without performing any other described
ittin
9 behaviour
Eat/drink Eating feeder Chewing at feeder Positive
Drinking Having drinking nipple in mouth and swallowing
Exploration Nosing floor Sniffing, touching or scraping floor Positive
Nosing object Nosing above floor level (e.g. walls)
) Putting the snout with force in straw or against the pen
Rooting
floor
Chewing toy Chewing toy (chain with bal or jute bag)
Substrate play Playing (throwing) with substrate like straw
Positive
) Nosing contact ) Positive
social Pigs have nose to nose contact
Nosing body Touching/sniffing any part of a pen mate except snout
Negative o Ramming or pushing a pen mate with or without biting the .
. Fighting ) o Negative
social pen mate. Can be either mutual or individual.
Head knock Head knock given at place other than feeder
Bite Biting on another pig at other place than feeder
Fighting at
feeder Push, head knock or bite given at feeder
) Standing on hind legs while having front legs on other
Mounting .
pig’s body
) ) ) Rubbing belly of a pen mate with up and down snout )
Manipulative  Belly nosing Negative
movements
Tail biting Nibbling, sucking or chewing the tail of a pen mate
Ear biting Nibbling, sucking or chewing the ear of a pen mate

(Behaviour description adapted from Temple et al., 2011)
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