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Behavior is a direct pig response to environmental
conditions. Animals housed indoor without any pos-
sibility of choice demonstrate some specific behaviors
that make the characteristic response to a given factor
or behaviors which are reoriented towards better
adaptation (13, 17).

Despite pig predisposition to interspecies aggression
conditioned upon increased excitability, their social
behavior is behaviorally consolidable by establishing
a new social dominance hierarchy (8). The post-
-weaning mixing of unfamiliar pigs is a common
practice in pig production. However, irrespective of
a piglet weight and age, weaning is always associated
with a stress and the younger and smaller the piglets,
the greater the stress experienced (16).

Weaning in most units consists in separating the
piglets from the sow and frequently commingling them

with the other piglets from different litters, thus
forming groups of the young of similar body weight.
Mixing induces negative social behavior, which can
result in skin damage and even death in hot weather
(11). From the point of view of animal psychiatry, this
maladaptive behavior of animals as a manifestation
of their decreased adaptability could be termed as
ethostasis, i.e. the potential state of development of
abnormal behavior (7).

The aim of the study was to compare the differen-
ces in behavior and the regularities in the social beha-
vior of newly mixed pigs under the conditions of large
scale production.

Material and methods
The investigation included crossbred pigs (Large White

Landrace) from a specific pathogen-free unit of 50 sows.
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Summary

The objective of the present study was to compare the differences and regularities in social behavior of
newly mixed piglets under the conditions of large-scale commercial pig production.

Three methods of grouping piglets at weaning (31-34d) into a 12-member weaned pool were studied: 6 pigs
from 2 litters (6 × 2); 4 pigs from 3 litters (4 × 3); 3 pigs from 4 litters (3 × 4). Each method had three replicates
and the weaned piglet body weight ranged from 7.4 up to 9.8 kg. Agonistic behavior was recorded over three
observation periods: 0-1.5 h immediately after mixing; 1 h, 4-5 h later the same afternoon; 5 days later for 1 h.
Both contact (head thrusting, biting and pushing) and non-contact (chasing, threatening and displacement)
agonistic behavior were recorded. Contact behaviors made the most significant contribution to obtain a new
dominance status in the social hierarchy and decreased significantly in frequency over time. Subsequently,
the rate of non-contact behavior also declined. During the first observation period covering the crucial time
for establishing dominance hierarchy, structure 4 × 3 had significantly less head thrust than 6 × 2 or 3 × 4.
Generally, 4 × 3 showed a lower rate of contact behavior compared to the other two groups as well as less
non-contact behavior than 3 × 4, but it was similar to 6 × 2. It appears that the 4 × 3 structure may cause less
physical encounters than the other two groupings.
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Three grouping methods were studied: 6 pigs from 2 litters
(6 × 2); 4 pigs from 3 litters (4 × 3); 3 pigs from 4 litters
(3 × 4). Each group had three replicates (36 pigs per
group). Pig body weight at weaning ranged from 7.4 up to
9.8 kg. Upon weaning (31-34 days), the pigs were relocated
from the farrowing section to the weaned pens (2 m × 1 m).
The pens were equipped with solid floors (70%) and
slotted � to allow manure and urine to pass through. Dry
commercial pellets were given ad libitum. Ventilation was
by natural air circulation rising from open side-shutters
through a continuous ceiling rent. The temperature aver-
aged from 16-27°C throughout the 6-month-study period
(March-August).

Some direct observers performed all behavioral obser-
vations, while the animals appeared not to be disturbed by
their presence. Thus, the frequency and type of agonistic
behavior, including pushing, biting and head-thrusting
(a pig vigorously pushes another one with the snout top)
were recorded and subsequently classified as contact
behaviors. Whereas, chasing, threatening and displacement
from feeder, drinker or another area were also recorded,
but recognized as non-contact behaviors. The pig initiating
the behavior and the recipient were noted.

Agonistic behavior involved a conflict between animals
and it was recorded for 1.5 h, immediately after the
morning commingling (Period 1). The second observation
period (the same day 4-5 h later) lasted for 1 h, whereas
in Period 3 the 1-h observation was performed 5 days
later. Changes in frequency and type of agonistic behavior
occurring during 5 days could be studied then.

The weaning weight and weights after the 29d period
were recorded, so that growth rates could be calculated (kg/
days) and analysed using analysis of variance. The post-
weaning growth-rate check should be recorded by 29 days.
Behavior data were analyzed using a long linear model, the
frequencies of behaviors per hour by analysis of deviance.
The effects of litter grouping, behaviors, observation
periods (1, 2 and 3) and interactions between them were
studied.

Behavior correlated to a period and litter grouping when
considered as contact/non-contact or as the 6 separate
elements (head-thrusting, biting, pushing, chasing, threat
and displacement), so each behavior and contact/non con-
tact grouping was analysed separately. All the 8 analyses
exhibited a litter-grouping × period interaction. The esti-
mates of standard errors from this analysis, and the natural
logarithm of frequencies, t-tests were applied to compare
the 9 litter-groupings × observation periods for each beha-
vior and contact/non contact grouping.

Results and discussion
There were no significant differences observed in

growth rates during 29 days (fig. 1). Variation within
the groups appeared high for the groups 4 × 3 and
3 × 4.

The number of behaviors per hour at each period
(1, 2, 3) for 3 replicates of each group structure are
presented in tab. 1-2 and fig. 2. The raw data are given
in fig. 1 and the re-transformed means, showing all
the significant differences (p < 0.05) are shown in

fig. 2 and tab. 2. Generally, the first observation
period recorded significantly more agonistic behaviors
than the other two (fig. 2).

The agonistic behaviors were then considered as
either contact (head-thrusting, biting, and pushing) or
non-contact (chasing, threat and displacement) beha-
vior. Regardless of the group structure, the frequency
of contact behaviors during the first observation
proved to be significantly higher as compared to the
second and third observation periods (fig. 2). The
number of non-contact behaviors noted during Period 1
was also significantly greater than in Period 2 and 3.
The number of contact behaviors in each period also
differed significantly from the non-contact behaviors
during the same period (fig. 2).

Period 1 contact and non-contact behaviors were
compared with those of Period 2 and 3. Contact beha-
viors turned out to be the least frequent in Group 4 × 3
during Period 1 and 2, but the frequency did not
decrease any further in Period 3. The frequency of
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Fig. 2. Behaviors frequency per hour (re-transform an means
of natural logarithms) during each of the three periods of
observation
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tion periods denoted by different letters

Fig. 1. Mean growth rates and ranges for groups containing
6 pigs from 2 litters (6 × 2), 4 pigs from 3 litters (4 × 3) and
3 pigs from 4 litters (3 × 4)
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non-contact behaviors was relatively low in all periods,
although group 3 × 4 showed a higher frequency as
against the other two groups in Period 1.

In all the groups, head-thrusting and biting occur-
red more frequently in Period 1 than during Period 2
and 3. Pushing behavior declined significantly at
Period 3 (tab. 2). The non-contact behaviors tended
to decrease over time, but in group 4 × 3 no significant
change over time in chasing behavior was noted.

The first observation period (Period 1) is crucial for
the social hierarchy establishment, so the behaviors of
each group structure during period 1 were analyzed.
The percentage of contact behaviors over the total
interactions during Period 1 were as follows: Group 6
× 2, 85%; group 4 × 3, 76%.

Group 4 × 3 had significantly less head-thrusts than
group 6 × 2 or 3 × 4; group 6 × 2 or 3 × 4; biting
was significantly higher in group 3 × 4 than in group
6 × 2 and 4 × 3; while group 6 × 2 demonstrated signi-
ficantly more pushing behavior than groups 4 × 3 and
3 × 4.

In the non-contact behaviors during Period 1, group
6 × 2 and 4 × 3 were significantly lower than group

3 × 4 in chasing and threat behavior,
but there were no differences obser-
ved between the groups in disable-
ment behaviors. For the total of
the 3.5-h observation over the 5-d
period, group 4 × 3 showed 1416
agonistic behaviors compared with
1798 and 2015 in group 6 × 2 and
3 × 4, respectively.

Analysis of deviance confirmed
that for all the groups no significant
differences in the contribution of
a particular litter to each treatment
studying the hierarchy formation
during the 5-d period were observed.

The mixing of newly weaned
piglets is a well-known stressor and
a widespread procedure in pig pro-
duction. Piglet commingling affec-
ted the hourly distribution of the
drinking activity (2, 10). Horvath
et al. (6) reported that piglets grew
faster if they were not regrouped.
The avoidance of animal mixing that
brings about their severe behavioral
disturbance would be beneficial as
regards pig welfare as well as their
performance. Ekkel et al. (4) com-
pared specific-stress-free housing
to a conventional housing system,
where the pigs were mixed at
weaning. The authors reported high
levels of aggression displayed by
piglets as the post-commingling be-
havior resulting in ear, skin and tail

lesions. The saliva cortisol concentration appeared to
be lower in the stress-free housing pigs after weaning.
Ekkel et al. (3) described an experiment carried out
to evaluate the effects of pigs mixing. They found
a higher frequency of agonistic interactions exhibited by
the mixed pigs. This was not only the case immediate-
ly after mixing, when pigs started to fight to establish
a new social rank, but 5 to 6 wk later as well. More-
over, more head knocks and bites towards other pigs
were observed over time among the commingled pigs.

The contact agonistic behaviors, head-thrusting,
biting, and pushing, contribute most to hierarchy for-
mation. Over the 5-d period of our observations, the
contact agonistic behaviors were recorded more
frequently than the non-contact behaviors of chasing,
threat and displacement.

The most vigorous interactions occurred in the first
1.5 h immediately after mixing. Overall, the group
4 × 3 replicates had the lower rate of contact agonistic
interactions than the other two structures. Groups
6 × 2 and 4 × 3 showed less chasing and threat en-
counters than group 3 × 4 and all groups were similar
in disablement behaviors.

sroivaheB

erutcurtspuorG

6 × doireP2 4 × doireP3 3 × doireP4

1 2 3 1 2 3 1 2 3

tcatnoC

gnitsurhtdaeH 892 341 95 602 68 431 792 621 63

gnitiB 092 502 71 382 87 2 22 605 201 28

gnihsuP 2 16 2 53 26 2 32 51 2 41 2 22 22 9 11

tcatnoc-noN

gnisahC 93 03 22 13 11 51 89 81 22

taerhT 76 94 24 97 41 87 811 2 46 91

tnemecalpsiD 51 45 29 27 25 41 22 51 42

Tab. 1. Number of behaviors per hour at each time period (1, 2, 3) for 3 replicates
of each group structure: 6 pigs from 2 litters (6 × 2); 4 pigs from 3 litters (4 × 3);
3 pigs from 4 litters (3 × 4)

roivaheB
yrogetac

erutcurtspuorG

6 × doireP2 4 × doireP3 3 × doireP4

1 2 3 1 2 3 1 2 3

tcatnoC 3.612 1 7.721 1 3.72 3.861 1 4.95 3.65 4.372 1 3.87 4.81

tcatnoc-noN 0.14 0.24 1.71 3.14 1.49 0.63 7.87 3.13 7.51

tsurht-daeH 1.99 3.84 3.91 3.96 7.92 4.44 3.99 7.14 7.11

gnitiB 4.69 0.96 1 3.5 3.89 1.82 1 1.7 3.861 1 7.23 8.11

gnihsuP 0.02 3.21 1 8.1 1 3.7 1 8.4 1 3.4 3.27 0.3 1 3.3

gnisahC 0.31 1 8.6 1 4.0 0.01 1 4.3 1 7.4 3.23 1 7.5 1 8.0

taerhT 1.22 4.61 7.31 0.72 0.93 0.12 3.93 0.12 1 3.6

tnemecalpsiD 1 0.5 1.81 1 1.3 1 0.2 1 3.4 1 4.4 1 1.7 1 7.4 1 7.7

Tab. 2. Behavior frequency per hour (re-transforment of natural logarithms) in
litter groups during each of the three periods of observation
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Both contact and non-contact behaviors decreased
over the observation periods. The study of individual
contact behaviors revealed that head-thrusting and
biting decreased in all groups, but pushing persisted
at the same level in groups 4 × 3 and 3 × 4. It can
be argued that pushing does not cause any physical
injury, but in groups 4 × 3 and 3 × 4 the probability of
encountering an unfamiliar animal (0.74 and 0.83, re-
spectively) was much higher than in group 6 × 2 (0.56).

It could be suggested that the higher rate of contact
behaviors might be needed to maintain a pig�s posi-
tion in the social hierarchy. The results of Otten et al.
(14) show that during a social confrontation, the expe-
rience of high-ranking pigs is accompanied by an in-
creased submissive or passive behavior and a higher
sympathoneural and adrenomedullary reaction, which
may indicate emotional distress and fear as compared
to a successful animal.

Meese et al. (12) found that the dominant pig was
identifiable by an observer within 30-60 min, and that
dominance order was established within 48 h. The
initial peak of aggression was found to be due almost
entirely to the animal which became dominant. The
levels of aggression dropped dramatically about 1 h
after unacquainted pigs mixing. The stressor associa-
ted with commingling may cause some physiological
changes, such as higher plasma cortisol concentrations
in non-litter male pigs re-grouped at weaning (1). The
metabolic state changed in response to the encounters,
as evidenced by increased plasma levels of free fatty
acids, glucose and lactate (5, 9). The results of Otten
et al. (15) show that agonistic behavior and activation
of the sympatho-adrenomedullary and the hypothala-
mic-pituitary-adreno-cortial system in pigs during
a social confrontation are determined by the former
dominance rank of the animals.

However, because the total number of agonistic
behaviors was lower for group 4 × 3 replicates (1416)
than for group 6 × 2 (2015), and the group 4 × 3 struc-
ture had less head-thrusting than the other two struc-
tures, similarly less pushing and biting compared to
the group 3 × 4 structure, the 4 × 3 structure can be
recommended. Interestingly, this structure (4 piglets
from each of 3 litters) has been indicated by some
farmers as showing less �fishing� than the more or
fewer mixed litters. Mixing piglets from three litters
at weaning resulted in less agonistic behavior than com-
mingling pigs from two or four litters at any one time.
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