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Introduction 
Most animal welfare researchers agree that a mixture 
of applied and basic research is required to address 
the complex problems in this area. However, basic 
research is sometimes more difficult to justify, 
particularly in the current climate where the public, 
politicians and media often measure the importance 
of research primarily in terms of the economic 
benefits it can deliver. Basic research may thus be 
dismissed as pointless by the public at large. Here 
we provide an example of basic research in animal 
behaviour and welfare which, by addressing a 
fundamental question about behavioural 
organization in animals, has resulted in an applied 
research programme partly funded by commercial 
organizations, which may in the long-term have 
important economic and welfare consequences for 
the pig industry. 

The study presented here was part of a 3-year project 
on the extent to which individual behavioural 
differences in pigs can be interpreted as 
characteristics of animal 'personality'. 'Do pigs have 
personality?' is a good example of a basic research 
project which at first sight might appear to have no 
applications. However, this research may in fact 
provide an important approach to tackling the 
welfare problems caused by high levels of aggression 
between pigs. 

The aim of this project was to determine whether 
attack latency of individual pigs as recorded in a 
controlled test situation predicts elements of 
aggressive behaviour in a different situation, namely 
when groups of unfamiliar pigs were mixed. If this 
was the case, it was suggested that aggressiveness 
could be regarded as a personality trait. 
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Material and methods 
The attack latency test 
In this test, an intruder pig is introduced into the test 
pig's home pen, and the time from when the test pig 
first makes contact with the intruder to when it 
attacks is recorded. Immediately after an attack, the 
intruder is removed from the pens and returned to 
its own home pen. If no attack occurred within 
3-5 min after introduction of the intruder, the test is 
terminated and an attack latency of 3-5 min assigned 
to the test pig. This test was carried out on 2 days 
consecutively with 85 and on 78 pigs in 2 years 
consecutively (age 11 weeks), and with 53 pigs 4 
weeks apart (age 7 and 11 weeks). 

The mixing 
One hundered and fifteen pigs were categorized 
according to their average attack latency into high 
and low aggressive pigs (H and L; 20-6 ± 2-9 and 
156-5 + 8-5 s respectively). Eighty-eight of these pigs 
were then mixed into new groups of eight pigs per 
group. Each new group contained four pigs from 
each of two litters. The new groups contained 4H + 
4H (four groups), 4H + 4L (four groups) and 4L + 4L 
(three groups). The groups were observed and their 
behaviour recorded on days 0, 1, 2, 6 and 7 after 
mixing. Behaviours recorded were number, duration 
and intensity of fights (as measured by the number 
of skin lesions on the pigs from the winner litter in 
each group) and their lying preference (whether pigs 
avoided lying down next to a pig from the 
unfamiliar litter or not). The lying preference score 
ranges from '+1' (unfamiliar pigs were always 
avoided) to ' - 1 ' (unfamiliar pigs were never 
avoided). A score of '0' indicated that both happened 
equally often. 

Results 
Attack latencies were consistent across time 
(Spearman rank order correlations between tests on 
consecutive days (two replicates): r = 0-56 (no. = 85, 
P< 0-001) and rs = 0-73 (no. = 78, P< 0-001) and 
across 4 weeks: rs = 0-57 (no. = 53, P < 0-001; for more 
information see Erhard and Mendl, 1997). 
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When the pigs were categorized into high and low 
aggression pigs (H and L) according to their attack 
latency, and mixed into new groups, we found that 
attack latency predicted the time spent fighting (time 
(s) spent fighting per pig in the 2 h post mixing: H / 
H: 443-6, s.e. 168-0; H/L: 82-8, s.e. 54-5; L/L: 144-0, 
s.e. 7-75; ANOVA, F28 = 3-12, P<0-10) as well as the 
intensity of fighting (number of skin lesions on pigs 
from winner litter: H / H : 84-5, s.e. 3-95; H/L: 20-5, s.e. 
5-67; L/L: 36-1, s.e. 10-67; ANOVA, F28 = 28-27, 
P < 0-001) and the speed of group integration (lying 
preference score: H / H : 0-41, s.e. 0-12; t = 3-44, no. = 4, 
P < 0-05; H/L: 0-45, s.e. 0-12; t = 3-70, no. = 4, P < 0-05; 
L/L: 0-09, s.e. 0-16; t = 0-53, no. = 3, P > 005; for more 
detail see Erhard et al. 1997). 

Discussion 
The results show that attack latency was consistent 
across time and predictive of other elements of 
aggressive behaviour in a different situation 
(elements of fighting behaviour and group 
integration after mixing in a group environment). 
Aggressiveness may therefore be considered a 
personality trait in pigs. 

These results have a value beyond the basic 
understanding of pig behaviour. Many studies which 
aimed at finding ways of reducing aggression after 
mixing, found considerable individual difference in 
the performance of aggressive behaviour (e.g. Kelley 
et al, 1980; McGlone and Morrow, 1988; Mount and 
Seabrook, 1993), which increases the number of 
animals needed to detect significant treatment 
differences. If the variation within treatment can be 
reduced by prior assessment of the individuals and 
by including this information in the experimental 
design, the number of individuals required to detect 
treatment differences can be reduced. Thus the 
number of pigs undergoing experimental mixing will 
be reduced, which is of importance, since mixing 
aggression poses serious welfare problems (e.g. 
Petherick and Blackshaw, 1987). 

Erhard et al. (1997) reported that a major part of the 
problems occurring at mixing was due to the 
presence of pigs with short attack (SA) latencies. 
They fought more vigorously when mixed with other 

SA pigs and performed more biting/chasing 
behaviour when mixed with long attack latency pigs. 
Groups containing SA pigs were also slower to 
integrate, which was reflected in their lying 
preference. We therefore suggested that it may be 
beneficial for the welfare of pigs, if the proportion of 
SA pigs in the population could be reduced (Erhard 
et al., 1997). 

Information on individual aggressiveness in pigs 
may thus be used in breeding programmes to reduce 
the proportion of high aggressive pigs in the 
population and thereby the suffering and economic 
losses caused by aggression in the pig industry as a 
whole. This possibility is now the subject of research 
funded jointly by government, pig industry 
companies and animal welfare charities. 

Thus, a project which appeared not to have any 
applications has resulted in information which can 
be applied to improve animal welfare, with 
consequent economic implications. 
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