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Abstract

Herds of white-lipped peccary (Tayassu pecari) have historically been kept in captivity in order to replace stocks lost to hunting
however the lack of knowledge regarding their species-typical behaviour remains an impediment to understanding their captive
needs. Environmental enrichment has been suggested as an efficient way of decreasing aggression and apathy as well as
increasing the expression of normal behavioural acts — such as play behaviour — which may, in turn, contribute to improved
husbandry conditions. Therefore, the aims of this study were to describe play behaviour in this species and analyse the effects
of environmental enrichment on such behaviour as well as on agonistic expression and inactivity. The occurrence of solitary and
social play acts were recorded, as well as agonistic interactions and inactivity (resting positions) in two conditions (non-enriched
and enriched with ball, hose and see-saw). This study included 24 captive peccaries three of which were juveniles, nine sub-
adults and 12 adults, with a 1:1 sex ratio. The relationship between social dominance hierarchy and play behaviour was also
analysed in each observational condition. Enrichment resulted in increased solitary and social acts of playing both in juvenile/sub-
adult and adult peccaries. All the individuals played with the introduced objects and spent less time in resting positions
throughout the enrichment phase. However, no decrease in agonistic interactions was observed and dominant individuals played
more with the objects. Our study showed that environmental enrichment stimulated play behaviour in white-lipped peccaries as
well as decreasing levels of inactivity; this may lead to improvements in the welfare of individuals in captive breeding centres. 
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Introduction
The white-lipped peccary (Tayassu pecari) has suffered

due to deforestation leading to its extinction in a number

of areas in Neotropical countries (Sowls 1997; Taber

et al 2009). Herds of peccaries have been kept in captive

breeding centres to replace stocks further depleted

through hunting (Dubost 2001; Nogueira-Filho &

Nogueira 2004). Generally these consist of barren

paddocks ranging between 400 and 8,000 m2 (Nogueira-

Filho 1999). The vast home ranges of wild peccary herds

(up to 100 km2; Fragoso 1998) may suggest the need for

larger enclosures to maintain adequate welfare in

captivity as is the case for the collared peccary (Pecari
tajacu) (Nogueira et al 2010). However, this is not neces-

sarily the case for all species. Perkins (1992) confirmed

the suspicions of Wilson (1982) in concluding that more

than space, animals require environmental enrichment.

This enrichment (for a review, see Shepherdson 1998)

may provide a stimulus that serves to enhance cognitive

skills (see Shettleworth 2010) and the performance of

species-typical behaviour. To-date, little data are

available regarding the use of the behaviour of white-

lipped peccaries as indicators of welfare. Thus, specific

peccary behavioural patterns may be useful for investi-

gating the welfare of this species. 

Agonistic behavioural patterns are typically used as an

indicator of welfare (Fraser & Duncan 1998). These are

extremely conspicuous among peccaries as a result of social

dominance (Nogueira Filho et al 1999; Dubost 2001). It has

been reported that subordinate peccaries in captivity suffer

from threatening and aggressive behaviour from

conspecifics which can impact on their health conditions

(Nogueira-Filho et al 1999). However, the white-lipped

peccary society is organised into a strictly linear dominance

hierarchy (Nogueira Filho et al 1999; Dubost 2001)

therefore the use of agonistic patterns as unique indicators

of welfare may not be completely reliable due to the regular

hierarchical displays which may complicate any assessment

of animals’ welfare. Alternatively, instances of behavioural

patterns of play are considered reliable indicators of

enhanced welfare (Lawrence 1987; Newberry et al 1988;

Duncan 1998; Bracke et al 2006; Dudink et al 2006; Boissy
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et al 2007; Fraser & Yeates & Main 2008; Carrasco et al
2009). This can be readily applied to the white-lipped

peccary as play among herd members of all ages (with and

without other objects) as well as solitary play with objects,

have often been observed in both captivity (Nogueira-Filho

et al 1999; Dubost 2001) and the wild (JMV Fragoso,

personal communication 2006). Additionally, a number of

authors suggest that play behaviours decrease aggression

(Drea et al 1996; Soderquist & Serena 2000) thereby having

a possible positive effect on welfare, but consensus is yet to

be reached on this subject (see Sharpe & Cherry 2003). 

One way of increasing play behaviour is via environmental

enrichment (see Young 2003) which has been widely imple-

mented in many zoos and laboratories to elicit activity that

relieves animals from boredom and encourages the

performance of species-specific (Carlstead 1996; Maple &

Perkins 1996) as opposed to abnormal behaviour (Mason

et al 2007). Therefore, the aims of this study were to firstly

describe play, agonistic and resting behaviour of captive

white-lipped peccaries and then to analyse the effects of

environmental enrichment on such behaviours. It was hoped

that the introduction of novel objects would decrease

animals’ aggression and inactivity and increase play.

Moreover, there was a desire to explore whether individual

dominance status would be related to instances of play

behaviour with the supplied objects since they were limited

resources raising animals’ curiosity. 

Materials and methods

Animals and housing
Subjects consisted of 24 captive white-lipped peccaries kept

together in a 1,200 m2 paddock at the Universidade Estadual

de Santa Cruz-UESC, Ilhéus, Bahia, Brazil. The herd

consisted of 12 adults (six males and six females), nine sub-

adults (five males and four females) and three juveniles

(one male and two females). The herd mimicked the same

sex ratio (1:1) shown by peccaries in the wild (Fragoso

1998). As access to the birth history of all individuals was

unavailable, classification of animals’ age classes (adult,

sub-adult and juvenile) was based upon animals’ weight and

fur colour (Nogueira-Filho 1999). The enclosure was

surrounded by a 1.5-m high wire fence with a dirt floor and

coconut trees interspersed with low non-edible arboreal

vegetation. Also present were two water troughs

(0.6 × 0.3 m; length × width), and three feeders

(1.0 × 0.3 m). Animals were identified via individually

unique plastic ear tags. 

Animals were fed once daily at 0845h with a diet composed

of grain corn (83.9%), soybean meal (15.7 %) and cattle

mineral salts (Matsuda Inc, São Sebasíao do Paraiso, Brazil).

Water was available ad libitum. We adhered to the Guidelines
for the use of Animals in Research as published in Animal
Behaviour (1991) and following Brazilian federal laws.

Data collection and experimental design
Data were obtained during a 12-week period in two

experimental conditions: non-enriched and enriched.

During the 20 days prior to data collection, the peccaries

were habituated to the presence of the observer, allowing

the collection of behavioural data from within 5 m of the

paddock fence. Each individual was observed during 10-

min continuous-recording focal animal sampling

sessions (Altmann 1974; Martin & Bateson 1993),

supported by a video recorder (Sony™, Tokyo, Japan),

two to three times per week, so that each subject had

20 observation sessions over a six-week period in the

non-enriched condition. The same procedures were

adopted in the enriched condition in the following six

weeks, in such a way that the same number of observa-

tion hours were obtained for all three introduced objects.

Only one focal individual was sampled in each session,

and all herd members were visible continuously. For each

individual, observation days and starting times were

selected randomly (0900–1100h to avoid feeding and

nesting times). During these sessions, play, agonistic,

and resting behavioural patterns in which the focal indi-

vidual was engaged were recorded. Each study condition

(non-enriched and enriched) comprised 80 h, totalling

160 h of data collection. 

Play behaviour 
We followed the definitions of solitary and social play

employed by Hall (1968) cited in Fagen (1981) and Bekoff

(1972) cited in Fagen (1981), respectively:

Solitary play: 
… Play…is a very broad term which includes almost

any activity which, to the observer, seems to have no

immediate objective. It therefore includes the manipula-

tion of non-food objects and the whole variety of senso-

riomotor performances that are exploratory.

Social play:
… is that behaviour which is performed during social

interactions in which there is a decrease in social dis-

tance between the interactants, and no evidence of

social investigation or agonistic (offensive or defensive)

or passive-submissive behaviours on the part of the

members of a dyad (triad, etc), although these actions

may occur as derived acts during play.

Furthermore, we classified object play for both situations:

without furnished object (leaves, branches or stones found

in the paddock) or play with supplied objects (provided by

the researchers). 

Environmental enrichment procedure
During the enriched condition, the paddock was enriched

with three types of object: ball, hose and see-saw, in this

order. All individuals were unfamiliar with these objects.

A hard, red plastic ball was suspended from a palm tree

inside the paddock at a height of 0.3 m. In this way, all

animals, including juveniles, were able to reach the ball.

Similarly, a rubber hose was suspended from the same

tree in such a way that it touched the soil. The see-saw,

constructed from a 3.0-m long bamboo branch, was tied at

the centre with a 4.0 m length of rope to a high palm

branch, allowing it to move freely. The see-saw was also

suspended 0.3 m from the soil in order that all individuals

could touch it. Enrichment items were situated away from

the feeders and water tank. 
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For data collection, each object was presented alone and

remained in the paddock for 10 days. After this period the

item of enrichment was removed and an interval of four

days followed before the next object was introduced in the

same position. Instances of play events with the novel

objects during observation days were also collected along

with the pattern of play with the objects throughout the 10-

day period of availability.

Social dominance rank analysis 
Data on agonistic interactions were recorded to determine

the social dominance rank. The dominant-subordinate rela-

tionships were analysed using the approach described by

Lehner (1996). Each individual was scored either as a

winner or a loser after each aggressive interaction. The loser

was defined as the animal showing submissive displays or

fleeing from the winner, following the procedures described

by Nogueira-Filho et al (1999). All observed dominance

interactions between individuals were organised into a

sociometric matrix. 

Statistical analysis 
The number of events in which each peccary was the actor

of social and solitary play acts, and agonistic interactions

were compared with a General Linear Model (GLM) which

had as factors condition (non-enriched vs enriched), gender

(male vs female) and age class category (adult vs combined

juvenile and sub-adult due to the small number of individ-

uals in of these ages), followed by post hoc Duncan tests

when necessary in Statistica version 7.0 (Statsoft, Tulsa, OK,

USA). The same statistical model was applied to compare

the time the peccaries remained resting, ie sitting or lying

down, during the two conditions. Using the same statistical

software, the preferences for objects were analysed through

two-way repeated measures ANOVA, also followed by

post hoc Duncan tests. In this model, we included the effects

of object (ball, hose and see-saw), gender and age class as

factors. We used log(x + 1) transformations to meet the

assumption of normality where necessary. 

To test for linearity of hierarchy, we calculated the Landau’s

corrected linearity index h’, adjusted for unknown relation-

ships through the SOCPROG 2.4 (Whitehead 2009) for

both experimental periods. This index ranges from 0 (non-

linear hierarchy) to 1 (perfectly linear hierarchy). The index

h’ takes into account the existence of unknown relation-

ships (de Vries 1995) and the statistical significance of h’ is

provided by a re-sampling procedure using

10,000 randomisations (Whitehead 2009). The SOCPROG

also provided a rank order for each individual in both

periods through the method I&SI (de Vries 1998). The I&SI

method aims to find a rank order most consistent with a

linear hierarchy by first minimising the number of inconsis-

tencies I and, subsequently, minimising the total strength of

the inconsistencies SI, subject to the condition that I does

not increase (de Vries & Appleby 2000).The I&SI method

minimises the number of inconsistencies by minimising the

sum of the rank differences between individuals whose

ranks were inconsistent (de Vries 1998). 

In addition, we calculated the Directional Consistency

Index (DCI; van Hooff & Wensing 1987). The DCI was

calculated across all dyads as: (H – L)/(H + L), where H is

the number of times the behaviour was performed in the

main direction within each dyad and L the number of times

the behaviour occurred in the opposite direction. This value

is summed across all dyads and then divided by the total

number of times the behaviours were performed by all indi-

viduals (van Hooff & Wensing 1987). The resulting values

range from zero (complete bi-directional exchange of

submissive gestures) to one (complete uni-directionality).

We also analysed the correlations between hierarchy

dominance rank and peccaries’ live weight, the number of

times each peccary was actor or receiver of social play and

agonistic acts in both conditions, and the total occurrences of

play behaviour with the furnished objects per individual using

Spearman rank coefficient (rS). Means (± SEM) are quoted

throughout, and all analyses used a 0.05 significance level. 

Results

Occurrence of solitary play acts and social play
interactions
The white-lipped peccaries performed 11 different patterns

of play behaviour (Table 1) during the non-enriched

condition. Here, we recorded a total of 282 occurrences of

acts of play behaviour: 73.8% social and 26.2% solitary. In

both such categories, the animals played 107 times with a

variety of natural/non-furnished objects, such as branches,

leaves and coconuts, 23.1% of them in social interactions.

We linked three behavioural patterns with play soliciting:

running, jumping or beating with head (for descriptions, see

Table 1). These acts appeared singly or in

combination — beating with head and jumping or jumping

and running, for instance. 

During the enriched condition, the white-lipped peccaries

performed the same 11 play patterns shown during the non-

enriched condition, plus the pattern described for play with

the furnished objects (Table 1). In this condition, we

observed 817 occurrences of play behaviour: 69.6% social

and 30.4% solitary. Peccaries played 627 times with

objects: 179 (28.6%) with non-furnished objects and 448

(71.4%) with the furnished ones. Most of the time, they

played with the objects in social play interactions (283

events or 63.2%) than in solitary acts (165 events or 36.8%). 

The effects of enrichment on solitary play acts, social
play and agonistic interactions, and the time spent in
resting positions
The statistical model showed that, independently of

condition and age, the female peccaries were actors of all

behaviours analysed (social play interactions, solitary play

acts, and agonistic interactions) more frequently than males

(F
1,20

= 8.45, P = 0.009; Figure 1). There was also a signifi-

cant interaction between age, behaviour and condition

(F
2,40

= 7.55, P = 0.002). This interaction revealed that

despite adult and juvenile/sub-adult peccaries having been

actors of more social and solitary play during the enriched
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condition than during the non-enriched condition

(P
s

< 0.0004; Figure 2), during both conditions the two age

groups did not differ in the number of social and solitary play

acts (P
s

> 0.05). Conversely, the adult peccaries were actors

of more agonistic interactions than the juveniles/sub-adults

during the non-enriched and enriched conditions (P
s

< 0.03;

Figure 2). However, the introduction of novel objects during

the enriched condition did not change the occurrence of

agonistic acts, since both adult (P = 0.71) and juvenile/sub-

adult peccaries were actors of a similar number of agonistic

acts during both conditions (P = 0.09) (Figure 2).

The peccaries remained active during most of the observa-

tion period. However, the introduction of novel objects

affected the time the peccaries remained in resting behav-

ioural patterns, sitting or lying down. The peccaries spent

approximately 20% more time resting (F
1,20

= 65.94,

P = 0.000001) during the non-enriched condition

(23.3 [± 0.4] min or 11.6% of the observational time) than

during the enriched condition (18.4 [± 0.6] min or 9.2% of

the observational time), independently of gender

(F
1,20

= 1.04, P = 0.32) or age (F
1,20

= 1.12, P = 0.30). 

Preferences and the effects of objects in time
The statistical model showed differences in the use of

furnished objects. Independently of the objects, adult

peccaries played more with them than juvenile/sub-

adults (F
1,20

= 4.8, P = 0.04). There was also a difference

in preference for the novel objects (F
2,40

= 42.6,

© 2011 Universities Federation for Animal Welfare

Table 1   Description of play behavioural patterns in white-lipped peccaries.

1 SOL: solitary; SOC: social play; 2 J: juvenile; SA: sub-adult; A: adult.

Play behavioural pattern Occurrence (%) Pattern category1 Age class2 Definition

Play run 1.9 SOL or SOC J, SA, A One animal alone or engaged with a 
conspecific runs fast without obvious 
destination or specific reason

Play digging 0.8 SOL SA, A This is a locomotor play in which the animal
digs earth/mud and with exaggerated leg
movements launches it outwards

Play chase in circle 1.3 SOC J, SA, A One animal or the whole group runs 
following a conspecific in a circular path and
frequently they turn and switch direction

Leap 0.7 SOL or SOC J A juvenile jumps vertically in front of a 
conspecific; or after playing with an object;
the juvenile releases the object and jumps

Roll onto back 1.3 SOC J, SA, A The animal approaches a conspecific and
rolls onto its back often with legs raised

Play vicious circle 0.1 SOC J Juveniles run in circles amongst conspecifics
and throw their head from a horizontal to a
vertical position and back again to horizontal
in exaggerated fashion

Play beating with head 0.7 SOC J, SA, A The animal comes close to a conspecific and
solicits play by beating its head at the other
individual’s head, neck, belly or leg

Play carrying natural object 22.0 SOL or SOC J, SA, A The animal grabs branches, leaves or rocks
or objects are carried in the mouth while
the animal runs away in the direction of
conspecifics

Play with furnished object 22.0 SOL or SOC J, SA, A Animals interact with offered objects, touch-
ing, swinging, pulling, biting and running from
them. Also vocalising and carrying the object
(hose) and tugging at it with conspecifics

Play squabble 11.4 SOC J, SA, A The animals nibble, threaten, bite, squabble,
confront face-to-face and turn. This is simi-
lar in appearance to the agonistic squabble
and is exaggerated and disrupted. Always
preceded by another pattern of play

Sexual play 1.6 SOC J, SA, A Only during a behavioural sequence of play
when one individual mounts another from
the front or side
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P = 0.00001): independently of the gender and the age

class the peccaries preferred to play with the ball,

followed by the see-saw and, last, the hose (P
s

< 0.006).

The analyses also showed a significant interaction

between age class and the type of object (F
2,40

= 25.6,

P = 0.00001): adults played more than juvenile/sub-

adults with the ball and the see-saw (P
s

< 0.03). The

juvenile/sub-adult peccaries played with the hose more

than adults (P = 0.01; Figure 3[a]). Additionally, adults

played more with the ball, followed by the see-saw and

the hose (P
s

< 0.0001; Figure 3[a]). Conversely,

juvenile/sub-adult peccaries showed no preference

among the novel objects (P
s

> 0.53; Figure 3[a]). The

model also showed an interaction between gender and

objects (F
2,40

= 8.65, P = 0.0008): females played more

with the ball (P
s

< 0.0001; Figure 3[b]), but equally with

the hose and the see-saw (P = 0.70; Figure 3[b]), while

the males played less with the hose (P
s

= 0.0001;

Figure 3[b]) and equally with the ball and the see-saw

(P = 1.0; Figure 3[b]). Comparing genders, however, we

found that males and females played in the same propor-

tion with all three novel objects (P
s

> 0.53; Figure 3[b]).

Animal Welfare 2011, 20: 505-514

Figure 1

Figure 2

Mean (± SEM) number of events in which
male (n = 12) and female (n = 12) white-
lipped peccaries were actors of social
play, solitary play, and agonistic acts in
both experimental conditions (non-
enriched and enriched).

Mean (± SEM) number of events in which
adult (n = 12) and juvenile/sub-adult
(n = 12) white-lipped peccaries spent on
social play, solitary play, and agonistic
acts by experimental condition (non-
enriched vs enriched).
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Play behaviour and hierarchy dominance status
relationships
A linear hierarchy could be constructed based on the

frequency of aggressive instances that were followed by

submission, and animals could be ranked accordingly in

both conditions (Table 2). Linearity of the hierarchies in

both conditions was high (h’ = 0.67 and h’ = 0.69, for non-

enriched and enriched periods, respectively), and highly

significant (P
s
< 0.0001). Regarding the direction of social

dominance, the directional consistency indexes (DCI) in

both periods were high and similar (DCI = 0.970 for the

non-enriched and DCI = 0.974 for the enriched period). In

both periods, the male AM1 was the dominant individual,

while the male AM6 was the most subordinate. The indi-

viduals that occupied the highest and the lowest

dominance rank positions remained in the same rank

throughout both conditions, while the individuals that

occupied the intermediate rank, between the 13th and

19th positions, changed their positions (Table 2), indi-

cating dynamic social interactions.

There was a relationship between live weight and hierarchy

dominance rank in both conditions: with the heaviest indi-

viduals occupying the top of the dominance rank (rS = –0.82,

n = 24, P < 0.0001 and rS = –0.85, n = 24, P < 0.0001, during

the non-enriched and enriched periods, respectively).

However, only during the enriched period was a correlation

found between social status rank and the occurrence of play

acts. The dominant individuals played more with furnished

objects than subordinates (rS = –0.81, n = 24, P < 0.0001) in

such a way that the higher an individual’s social rank, the

more the individual was actor of the social play interactions

(rS = –0.86, n = 24, P < 0.0001). On the other hand, the

subordinate individuals were the main receivers of such

interactions (rS = 0.43, n = 24, P = 0.04). As expected, a rela-

tionship between rank and author of agonistic acts was

verified in both conditions: the individuals that occupied the

top of the dominance rank were the authors of agonistic

interactions (rS = –0.54, n = 24, P = 0.007 and rS = –0.52,

n = 24, P = 0.009, during the non-enriched and enriched

periods, respectively). However, only a tendency was found

© 2011 Universities Federation for Animal Welfare

Figure 3

Novel object preferences by the white-
lipped peccary according to (a) age classes
and (b) gender of subjects during the
enriched condition.
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Table 2   Hierarchy dominance rank and number of events each peccary was actor or receiver of agonistic and social
play acts during the non-enriched and enriched conditions.

* A: adult; SA; sub-adult; J: juvenile; M: male; F: female. Rank: the highest ranking individual is assigned the lowest rank number. Act agon:
actor of agonistic acts; Rec agon: receiver of agonistic acts; Act soc play: actor of social play interactions; Rec soc play: receiver of social
play interactions; Play novel objects: play with novel objects.

Peccary codes* Weight (kg) Rank Act agon Rec agon Act soc play Rec soc play Play novel objects
Non-enriched condition
AMI 40 1 118 0 2 13 -
AF1 42 2 82 6 4 5 -
AF2 40 3 153 15 2 2 -
AF3 39 4 87 27 4 3 -
AF4 37 5 103 23 4 4 -
AF5 36 6 57 11 9 6 -
AF6 35 7 35 12 4 3 -
SAF1 19 8 101 30 1 1 -
AM2 34 9 87 45 3 5 -
AM3 33 10 138 89 1 4 -
SAM1 18 11 25 19 15 10 -
JF1 18 12 47 38 34 28 -
SAF2 17 13 47 32 2 5 -
SAF3 8 14 35 28 6 11 -
AM4 16 15 69 51 2 2 -
SAM2 32 16 37 30 9 8 -
SAM3 16 17 64 55 13 9 -
SAM4 15 18 42 39 8 7 -
SAM5 14 19 70 53 2 0 -
JF2 29 20 74 68 1 3 -
JM1 13 21 14 13 30 26 -
SAF4 7 22 18 10 26 18 -
AM5 7 23 105 105 25 33 -
AM6 30 24 10 10 1 2 -
Enriched condition
AM1 40 1 99 0 99 0 26
AF1 42 2 75 9 66 9 35
AF2 40 3 134 12 122 12 28
AF3 39 4 95 22 73 22 21
AF4 37 5 93 21 72 21 19
AF5 36 6 52 16 36 16 42
AF6 35 7 35 17 18 17 38
SAF1 19 8 87 26 61 26 11
AM2 34 9 77 38 39 38 23
AM3 33 10 123 77 46 77 14
SAM1 18 11 31 22 9 22 27
JF1 18 12 40 31 9 31 25
SAF2 17 13 49 32 17 32 15
SAF3 8 14 41 30 11 30 10
AM4 16 15 69 49 20 49 15
SAM2 32 16 41 29 12 29 19
SAM3 16 17 60 45 15 45 23
SAM4 15 18 45 39 6 39 10
SAM5 14 19 73 54 19 54 12
JF2 29 20 76 63 13 63 11
JM1 13 21 16 16 0 16 4
SAF4 7 22 21 12 9 12 4
AM5 7 23 99 99 0 99 7
AM6 30 24 19 16 3 16 9
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to be in the bottom of dominance rank and the receiver of the

agonistic acts (rS = 0.38, n = 24, P = 0.06) during the non-

enriched condition. Otherwise, after the introduction of the

novel objects, the individuals that occupied the bottom of

dominance rank were the receivers of agonistic interactions

(rS = 0.43, n = 24, P = 0.04).

Generally, animals interacted with all three objects from

day one (Figure 4). However, the number of occurrences

diverged according the object and the day. The number of

play events with the ball increased sharply on the second

day followed by a gradual decrease, while the number of

play events with the see-saw slowly increased, peaking on

the fourth day, followed by a sharp decline after day five.

In contrast, the number of play acts with the hose

remained virtually constant throughout the first four days.

In general, the animals’ interest in the objects declined

after day five (Figure 4).

Discussion
The findings of our study confirmed the high occurrence of

social and solitary play behavioural patterns in captive

white-lipped peccaries (Dubost 2001) and allowed the clas-

sification of 11 different types of play, which were observed

in individuals from all social ranks. 

The introduction of novel objects aroused a general excite-

ment irrespective of age category and augmented social

and solitary play acts, thus confirming our assertion that

environmental enrichment would elicit more play expres-

sion in white-lipped peccaries as previously observed for

other species of mammal (Maple & Perkins 1996; Wood-

Gush & Vestergaard 1991). This is highly desirable in

captive animals as play can promote versatility of

movement and the ability to cope with emotive situations,

such as reversals in dominance (Spinka et al 2001).

Additionally, we found that the introduction of novel

objects reduced the time peccaries spent resting, another

potential indicator of enhanced welfare and one advanta-

geous for all captive animals, particularly those in re-intro-

duction programmes (Carlstead 1996).

Furthermore, during play activities, many species are able

to communicate clearly their non-competitive intentions

and share signals to maintain playful ambience (Palagi

2008). Hence, play in peccary herds may be involved in

helping maintain cohesion between individuals as is seen in

other species (Bekoff 1977), so any manipulation which

enhances play, such as environmental enrichment, could be

considered beneficial for herd stability. However, the

cohesive power of play behaviour is not yet a consensus for

mammals (Sharpe 2005) so this aspect of play behaviour in

white-lipped peccaries needs to be better understood before

any concrete conclusions can be drawn in this respect.

There were also slight gender-related preferences for

objects and despite there being a lack of any evident

explanation for this selective pattern, the overall point is

that males and females of all ages demonstrate interest in

all objects — which are easy to manufacture and could be

applied in other captivity centres. Notwithstanding the

beneficial effects of this environmental enrichment in

boosting play and reducing inactivity, our findings

revealed that animals tended to lose interest in the novel

objects after a few days as previously described in other

species (Bracke et al 2006; Mason et al 2007). Peccary

keepers may therefore have to regularly replace the

objects before interest drops. Thus, for a long-term

enrichment protocol of husbandry conditions, further

studies are required to verify how often new objects must

be introduced and/or how the animals react to the

repeated presentation of previously known objects.

© 2011 Universities Federation for Animal Welfare

Figure 4

Peccaries’ play events with the novel objects during the studied days.

https://doi.org/10.1017/S0962728600003146 Published online by Cambridge University Press

https://doi.org/10.1017/S0962728600003146


Enrichment and play behaviour in peccaries   513

During both conditions in this study we found a strictly

linear — albeit dynamic — hierarchy in the peccary herd

that was related to the individuals’ live weight, as previ-

ously described for this species (Nogueira-Filho et al
1999). Social dominance was also found to play a role

whereby dominant individuals played more with the novel

objects than juvenile/sub-adults, most of which were

subordinate individuals. We also found that females

played more with some of the objects than males, perhaps

because, notwithstanding the alpha position, the remaining

higher ranks were occupied by females. 

Although we observed increased play behaviour, our

data showed no difference in the occurrence of

agonistic interactions between both analysed condi-

tions so we were unable to confirm that animals’

aggression would be reduced after the introduction of

novel objects (see Byers 1984; Drea et al 1996). One

possible explanation for this is that peccaries need to

define their rank status regularly (Nogueira-Filho et al
1999; Dubost 2001). In effect, here the adult peccaries,

which need to continuously maintain their hierarchical

position with agonistic displays, expressed more

agonistic behaviour than sub-adult/juveniles in both

enriched and non-enriched conditions. Therefore, lack

of change in agonistic behaviour may not necessarily

mean that enrichment manipulations do not increase

welfare and may depend on the social characteristics of

each species under investigation.

Animal welfare implications and conclusion
The present study provides information about the

usage of environmental enrichment that will be of

interest to zoos and other captive peccary centres to

improve their welfare. Our results showed that the

introduction of environmental enrichment enhances

play behaviour both in juvenile/sub-adult and adult

white-lipped peccaries and decreases inactivity.

However, the animals tended to lose their motivation

to play with the furnished objects five days after

their introduction, suggesting that this type of

enrichment must be frequently replaced. Finally, we

suggest that lack of decrease in agonistic behaviour

in the presence of an augmentation of play may serve

as a welfare indicator in animals with strict hierar-

chical characteristics.
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