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100 Proceedings of the 34" Intemational Congress of the ISAE

A computer-based instruction program for education in
animal welfare

L.J. Keeling!, PA. Oltenacu?, B. Algers', E. Oltenacu?, J. Karonen',
S.B. Christiansen?, H. O'Brian?, E. Hydbring®, C. Sherwin®,
. ~ P Sandoe® and A. Rowan*

'Department of Animal Environment and Health, Swedish University of
Agricultural Sciences, Skara, Sweden; 2Department of Animal Science, Cornell
University, USA.; 3Centre for Bioethics and Risk Assessment, The Royal Veterinary
and Agricultural University, Copenhagen, Denmark; * Centre for Animals and
Public Policy, Tufts University, USA; *Department of Animal Physiology, Swedish
University of Agricultural Sciences, Uppsala, Sweden; *Department of Animal
Husbandry, University of Bristol, UK

This interactive computer program is aimed at undergraduate students and
professionals interested in broadening their knowledge about the welfare of
farm, zoo, pet, laboratory and pest animals. The instruction program consists
of an introduction followed by modules on ethics, social policy and science
and, in its finished form, is expected to be about 500 screens of text, pictures,
videos, multiple choice questions and puzzles. No previous knowledge is
assumed in the different modules, making the course suitable for students of
science, philosophy or the humanities. The ethics module presents an
introduction to the ethical problems of dealing with animals. It then proceeds
to describe different ethical views of animal welfare, giving examples of each
view, together with opinions and quotes from philosophers. The aim of the
longer discussion examples and puzzles on pest control, religious slaughter,
biotechnology etc. are to train students to be consistent and to consider the
practical consequences of their views. The social policy module gives a detailed
history of the animal protection movement and animal welfare legislation.
Welfare issues and attitudes towards animals around the world are presented
with examples from each region e.g. sheep farming in Australia and NZ, wildlife
conservation in Africa, farm animal housing in Europe, stray animals in S.
America and so on. The science module is divided into 3 sub-modules dealing
with health, physiology and behaviour. The topics taken up in these sub-mo-
dules include disease control and prevention, pain in animals, stress,
comparisons of behaviour, motivation and cognition as well as the advantages
and disadvantages of different methods of assessing welfare. In the short term
this interactive CD-ROM will be used as part of other courses, but in the future
it is hoped to use it as the basis for a distance course available internationally
over the Internet.
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Demonstration of the Encyclopedia of Farm Animal
Behavior

J. Morrow-Tesch and J. Dailey

USDA-ARS Livestock Issues Research Unit, 1238 Animal Science Building, Texas
Tech University, Lubbock, Texas. 79409-2141 USA

The study of animal welfare requires a diverse knowledge of many disciplines.
A wide range of areas must be addressed to determine an animal’s level of
welfare. The behavior of an animal being evaluated for welfare concerns is an
important component of that animal’s status. Farm animal behavior has been
taught in the past with a mixture of books with illustrations and diagrams,
slides, videotapes, personal anecdotes and field observations during labs.
Different institution’s student's understanding of animal behavior are based
upon the resources available by the faculty. An attempt to standardize behavioral
definitions is the Dictionary of Farm Animal Behavior, second edition, by J. F.
Hurnik et. al; 1995, lowa State University Press. Permissions to use this work
as a basis for a WWW based Encyclopedia of Farm Animal Behavior (EFAB)
were obtained in 1997. The EFAB project is currently soliciting the opinions of
the United States expert committee; NCR-131 Animal Care and Behavior,
concerning which of the definitions would be appropriately illustrated with an
image. There are currently about 25 video images matched with definitions. A
comment form is presented with each image, past comments about a given
image are presented within this form. This project has the potential to provide
a standard reference for farm animal behavior to students and researchers
around the world. The EFAB project is available online via the WWW at http://
www.liru. asft.ttu.edu/EFAB.
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Automating behavioral observations: techniques,
tools and trends

M. Qudakker

Noldus Information Technology b.v., Costenveg 5, PO. Box 268, 6700 AG
Wageningen, The Netherlands

Continuing advances in computer hardware and software offer new opportunities
for the intelligent automation of behavioral data collection and analysis. This
2-hour workshop will provide an interactive forum in which participants will
hear about new technological developments and applications, and will be invited
to discuss the value of current research tools and what is needed in the future.
This workshop is of special interest for users of The Observer and EthoVision.

Workshop program:

1) EthoVision: advances in video tracking and automation of behavioral
experiments (by Micha Oudakker). Special emphasis will be placed on the
new Windows version of EthoVision, color tracking, automatic experiment
control, integrating video tracking with keyboard event recording, etc.

2) The Observer: advances in coding and analyzing digital video (by Micha
Oudakker). This presentation will discuss the development of a variety of
new software functions for behavioral data collection and analysis.

3) Innovative applications. Users of The Observer and EthoVision will present
cases with novel and advanced applications. Topics include color tracking,
thermal imaging, automatic recording of body postures and behavioral
patterns, etc.

4) User meeting. The last part of the workshop will be an open discussion
about the behavioral researcher’s toolkit of the future. Participants will be
encouraged to propose new software features, products or services.

Posters
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Effect of early caressing treatment on mock fighting to the
handler in beef calves

N. Abe, H. Takazaki, K. Miyazaki, A. Wakabayashi, T. Mouri, A. Anzai
and S. Sato!

Faculty of Agriculture Tamagawa University, 6-1-1 Tamagatwagakuen, Machida-
Shi, Tokyo 194-8610, Japan; 'Graduate School of Agriculture Tohoku University,
Kawatabi, Narugo, Miyagi, 989-6711, Japan

The behaviour of calves which had been caressed by handler, in order to improve
the future ease of handling, in 2 experiments was investigated. Experiment 1:
10 crossbred (Japanese Black x Holstein) bull calves 3 weeks of age were
used. Each calf was reared individually. The 5 caressed calves were individually
stroked gently 10 minutes per day for 45 consecutive days. The 5 control
calves were reared in the same manner except for the caressing treatment. The
avoidance response to the handler was measured from 2 aspects: one was the
touch point (TP) of each calf being touched by hand at four parts of the body
during weighing; the other was the flight distance (FD) to the handler in the
test way. The mock fighting to the handler, performance period (PP) and
frequency of head rubbing and butting (MF) during the treatment were recorded.
All caressed calves performed some type of mock fighting to the handler at the
beginning of the treatment period and butting at the end of the treatment.
Caressed calves showed higher TP (weak avoidance response) (9.2 point +/-
1.6 vs 5.6 point +/- 1.3, U-test p<0.01), and shorter FD (0.59 m +/- 0.16 vs
1.46 m +/- 0.24, U-test p<0.05) than the control calves. There were significant
rank correlations between PP and TP (Rs=1.000 , p<0.01), PP and FD
(Rs=0.975, p<0.01), MF and FD (Rs=0.900, p<0.05), TP and FD (Rs=-0.900,
p<0.05). Experiment 2: 12 crossbred bull calves (Jap. Black x Hols.), 3 weeks
of age, were compared in relation to the frequency of mock fighting to the
handler during the caressing treatment, and then they were divided into two
contrasting groups in relation to this variable. One group showed more butting
than the other group (12.37 times/hour +/-2.72 vs 3.50 times +/- 0.87, T-test
p<0.01). In spite of receiving the same treatment, the mock fighting to the
handler by different calves was not uniform. It was concluded that caressing
treatment weakened the avoidance responses of calves, but at the same time,
it caused troubling behaviours such as mock fighting to the handler.
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Associative learning of broiler chickens in a raceway
method to assess aversion

S.M. Abeyesinghe'?, C.J. Nicol?, C.M. Wathes' and J.M. Randall'

1Silsoe Research Institute, Wrest Park, Silsoe, Bedford, MK45 4HS. UK; 2University
of Bristol, Division of Animal Health and Husbandry, Langford House, Langford,
Bristol, BS40 5DU, UK

A raceway method was further developed for assessing aversion of broiler
chickens to concurrent vibrational and thermal stressors equivalent to those
experienced during transport. Birds were trained to run a raceway into a goal-
box on an FR1 food-reinforcement schedule, upon which was superimposed
an FR5 treatment schedule (60 min confinement + concurrent stressors;
maximum of four exposures in five hours). Some birds (50%) delayed returning
to feed immediately post-exposure, demonstrating either a learned response
(aversion) or an unlearned treatment reaction (e.g. fatigue). To confirm the
ability of female Ross-strain broiler chickens (42 +/- 3 days) to learn the required
association, or establish the existence of a cognitive deficit rendering them
incapable, eight made food-reinforced runs in only an unmarked raceway
(Runm) and were exposed to the treatment in only a visually distinctive raceway
(Rvd). It was hypothesised that if birds slowed in Runm or both raceways, the
response was unlearned, but if they slowed only in Rvd, a specific association
between the Rvd goal-box and the treatment had been learnt. While birds slowed
in Runm immediately after each consecutive treatment exposure compared
with the pre-exposure baseline (back-transformed baseline mean latency to
enter goal-box — 4.9 s vs post-exposures one — 8.3 s, p<0.001; two - 7.4 s,
p<0.01; three - 8.2 s, p<0.001; four-6.6 s, p<0.05), delays in Rvd became
progressively longer (back-transformed baseline mean latency to enter goal-
box — 4.9 s vs post-exposures one - 5.5, p>0.05; two — 13.2, p<0.001; three
- 357.1, p<0.001; post-exposure 4 —~57.5 s, p<0.001). Thus, given a visual
discriminating cue and a minimum of two exposures, broiler chickens are
capable of making a specific association between stressor exposure and an
environment. Methods using this approach are therefore appropriate for
assessing their aversion to transport stressors.

Lo
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The relationship between early behaviour and feather
pecking in laying hens

M.J. Albentosa and C.J. Nicol

D.E_.mh.on 0\,. Animal Health and Husbandry, Department of Clinical Veterinary
Science, University of Bristol, Langford House, Langford, Bristol BS40 5DU, UK

ldentification of consistent differences in early behaviour between high and low
feather peckers would be useful for predicting feather pecking during selective
breeding. This study looked for associations between early behaviour and
pecking at feather bundles (as a model for feather pecking) in five different
layer strains. Twenty-four birds of each strain were reared from 1 day of age.
Between 4-12 weeks the birds were given three tests in a controlled order:
open field, novel object, and a test (A) in which loose bundles of straw and
feathers were presented. In a fourth test (B) at 26 weeks, fixed feather bundles
were presented. In test A all strains pecked at feathers with similar frequencies.
In test B, the number of pecks at feathers differed significantly between strains
(P<0.001). Feather test A data for all strains were combined and birds assigned
to one of two groups: high peckers (HP, the 15% that pecked most frequently
at feathers) and low peckers (LP, the remaining birds). Data on the behaviour of
HP and LP birds in the novel object and open field tests were then compared.

HP birds had a significantly higher mean distance from the centre of the test
arena with and without the novel object present (P<0.05). In both the novel
object and open field tests HP birds tended to show a lower incidence of all
recorded behaviours except 'sitting’, but differences between HP and LP birds
were not significant. When feather test B data were treated as described for

feather test A data, there were no significant differences between HP and LP

birds for any measured variables. Differences in fearful or exploratory behaviour,

as measured by the mean distance from the centre of an arena, may have the

potential to identify which birds are most likely to peck at feathers.
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Effects of transportation stress and age depend on distance
on B-endorphin, ACTH and cortisol levels of horses

D. Alberghina, P. Medica, F. Cusumano, E. Fazio and A. Ferlazzo
Institute of Veterinary Physiology, University of Messina, ltaly

In order to evaluate possible relationships between stress during qm:m_uw?

travel distance, age, circulating levels of beta-endorphin, ACTH and cortisol

were measured in horses before and after road transport. Blood mmB_u_wm were

taken from 64 stallions of different breed, that were transported 8_ a_wﬂm:ﬁ

icily breeding stations. Hormonal responses to transport were evaluated on

,Hw:m Wmmmw of n%m different length of travel (50-120 Km; 120-180 Km; 240-300

Km) and age of stallions (Group A: 3-7; Group B: 8-12; Group n 13-20 years
old). Results showed a significant increase of _umﬁm-m:ao:wri _m<m_m. after
transport length of 50-120 Km (P<0,01); the increase was significant in 3-7

years old horses (P< 0,05), while after 240-300 Km a anqmmmw was recorded.

A significant relationship was found between ACTH levels and distance of travel
(50-120 Km, P<0,001; 120-180 Km, P<0,01; 240-300 Km, P=0,05). The
highest increase was seen after transport of 50-120 Kmin 3-7 years old horses
(P<0,001) and in 13-20 years old horses (P<0,05), while ACTH _m<m_m.amnqmmmma
after 240-300 Km in 3-7 years old horses. ACTH and beta-endorphin patterns
were similar inside every age group after different lengths, m_ﬁro:.m: no
correlation between these hormones was found. Cortisol levels significantly
increased after short distance transport (50-120 Km) in all study groups, (Groups
A, C: P<0,001; Group B: P< 0,005) while after transport of 120-180 Km and
240-300 Km the increase was significant only in Groups B (P<0,001) m.:m_.n
(P<0,05). These results suggest that horses are more stressed during .5m initial
period of transportation (short transport) and that the degree of stress is greater
in young inexperienced horses than in older ones; however young horses seem
to be better adapted than old horses to long transport.
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Reproductive behaviour of the Mexican gray wolf (Canis
lupus baileyi) in captivity

M. Alonso-Spilsbury, L. Mayagoitia, I. Escobar, E. Mellado,
R. Ramirez, D. Mota and G. Diaz

Universidad Auténoma Metropolitana-Xochimilco. DPAA. Research Area:
Ecodesarrollo de la Produccién Animal. Calz. del Hueso 1100. Col. Villa Quietud.
Meéxico, D. F. 04960

The present is the first extensive study on the sexual behaviour of a Mexican
gray wolf (Canis lupus baileyi) couple kept under captivity. The observed wolves,
quartered at the Zacango Zoo in the State of Mexico, are part of the Mexican
Wolf Recovery Plan; this wolf is an endangered specie; there are only 215 pure
breed animals, most of them kept under captivity. During three months,
behaviour observations were made by focal and scan sampling methods, utilizing
a modification of Servin “s courtship ethogram. The data were analyzed in two
periods: before and after the Al (artificial insemination), which was performed
because exfoliative vaginal cytology proved the female was in oestrus, and the
specie is considered to show oestrus only once a year. Double Al was performed
by electroejaculation two days before the male started breeding. A total of 355
mates during 11 consecutive days were observed, most of them with pelvic
movements but only two, culminating with copulation (0.6%); both were
performed when the zoo was closed to visitors. Unfortunately, fertilization didn't
occur. Significant differences were observed between the animals (P < 0.001)
in the use of space, before and after the Al, showing a clear preference for
doing most of their courtship behaviour (91%) on quadrant 1, being the most
distant from human contact. Many of the couples that are part of the Recovery
Plan are of recent integration and this won't allow them to become acquainted

with each other satisfactorily, in order to guarantee their reproduction. It is

expected that this couple of wolves of recent acceptance at Zacango will be

kept accordingly, in order to ensure their reproduction on the next reproductive

cycle. It is concluded that captive wolves need to be alone while they are in

their reproductive stage.
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Social and maintenance behaviour of the Mexican gray wolf
(Canis lupus baileyi) at the Zacango Zoo in Mexico

M. Alonso-Spilsbury, L. Mayagoitia, I. Escobar, E. Mellado,
R. Ramirez and D. Mota

. . . . h Area:
Universidad Auténoma Metropolitana-Xochimilco. DPAA. mmmmm:.u .
Ecodesarrollo de la Produccién Animal. Calz. del Hueso 1100. Col. Villa Quietud.
Meéxico, D. F. 04960

The present is the first study on the social and BmM:ﬁm:m:nw ._um:mSOE oﬁ a
Mexican gray wolf (Canis lupus baileyi) couple kept under no:n__co:m of captivity.
The observed wolves, kept at the Zacango Zoo in the State of Mexico, are part
of the Mexican Wolf Recovery Plan. Animals have different mm:mmmmm m.:a were
kept in different zoos before the observations started. This specie is under
threat of becoming extinct; there are only 215 pure U:.wma m:_Bm_m.. most of
them kept under captivity. During three months, social and maintenance
behaviour observations with focal and scan sampling methods were made. A
database of more than 10,000 records were analyzed in two periods: before
and after the Al (artificial insemination). Significant differences were observed
(P < 0.05) between individuals for all social behaviours mmnm_uﬁ for the neutral
ones (snout-snout contact, snout-skin contact and skin bite). ._.Jm female wolf
turned out to be the dominant one, urine-marking food and eating _u.mmo.:u. her
mate. No defensive behaviour took place after the IA was performed. Significant
differences were observed between the animals (P < 0.001) in the use of space,
before and after the Al, showing a clear preference for doing most of their
activities on quadrant 1, being this the most distant from :E:m..: contact. 1c¢.=m
behaviour analysis at different hours and days of the week will allow us to give
advice on the management and housing conditions of the animals by the zoo-
keepers, since presence of visitors may affect space use.
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Domestication effects on anti-predation behaviour in
poultry

M. Andersson and P. Jensen

Department of Animal Environment and Health, Section of Ethology, Faculty of
Veterinary Medicine, Swedish University of Agricultural Sciences,
POB 234, SE-532 23 Skara, Sweden

Domestication may have modified behaviour that no longer has the same
adaptive advantage to the animals. This study includes two different experiments
on anti-predation behaviour of Swedish bantam hens (Gallus gallus f.
domesticus) ("domestic”, n=16) and a crossing between Swedish bantam and
Jungle Fowl (Gallus gallus) (“wild-type”, n=16). The Swedish bantam has not
undergone any strong selection for production traits, and any difference between
it and the Jungle Fowl crossings are therefore likely to be caused by adaptation
to a reduced selection pressure from, for example, predation. In the first
experiment we investigated the behaviour when the birds had a choice of
foraging in a “protected” environment with possibility of seeking cover, but
with a low gain of food and an unprotected environment without cover but a
high gain of food. The second experiment focused on the response to a direct
approach of a predator model. The average number of birds in the open area
was higher in domestic birds than in wild-type birds. Domestic birds spent
more time in the open area, and the interaction between sex (females and
males) and breed was also significant. The wild-type birds responded significantly
stronger to the simulated predator attack than the domestic birds The duration
to first peck after the simulated predator attack was not different between the
breeds or between sexes. The differences between the wild-type and the domestic
breed might be a result of the reduction of the natural selection pressure from
predation which follows with domestication. This reduction in selection pressure

may have reduced the net benefits of using energy demanding anti-predation
strategies.
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Cows prefer streams to troughs in all seasons

C.S. Bagshaw', B.Thorrold’, M. Davison? and L.R. Matthews'

iAgResearch, PB3123, Hamilton, New Zealand. *University of >:0M~mzn.
Department of Psychology, PB 92019, Auckland, New Zealan

It is important to establish the reasons cattle use streams and quo::a_:m
areas, so that methods for reducing any damage can be established. This
study was located on four similar hill-country fields .2 Ha). ,_._J.m fields were
divided into Top, Middle and Bottom zones, the latter incorporating a stream.
The Stream zone was a 2 metre wide strip either side of the stream. A trough
was placed in the Top zone of half of the fields, and the treatments were
alternated over successive seasons over 2 years. Fifteen vo:.?.._m:m cows were
placed in each field in the Autumn and Winter, and 10 cows with calves in m:m
Spring and Summer, for five days at a time. Observers amno&ma. the location
and behaviour of the animals every 10 minutes. There were no m_m:_.mnmsﬁ effects
of season on either the total time cows spent grazing or resting in the zones.
Cows spent more time resting in the Middle zone on _.um< 1, and, thereafter
rested most in the Top zone (p < .05). Cows grazed less in the Top zone on Day
1 (p < .01) and thereafter grazing increased in this zone. Both qo:m.: m:a
steam were utilised and there was tendency for higher frequency of drinking
when the trough was available. Stream drinks appeared to be the same over
all days of the trial. The presence of an alternative water supply does not alter
the distribution of cattle in the field. This study suggested that there are factors
other than having water available that may influence the use of stream
environments (e.g. feed supply) by cattle.
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Behaviour of young, middle-age and old dogs in Central-
Europe households

E. Baranyiova'?, A. Holub, M. Ernstové! and B. Janéckové?

University of Veterinary and Pharmaceutical Sciences', Palackého 1-3, 612 42
Brno, Veterinary Research Institute? Bmo, Intergal Vrchovina®, Czech Republic

The behaviour of dogs living in households undergoes changes with advancing
age. In order to assess these changes, we used a questionnaire based on Askew
(1997, Behandlung von Verhaltensproblemen bei Hund und Katze. Parey
Buchverlag, Berlin. 372 p.) and Podberscek and Serpell (1997, Appl. Anim.
Behav. Sci. 52: 215-227). It was published in a dog breeder journal. Data on
305 dogs belonging to 80 breeds and 36 mongrels were analyzed. They were
divided into groups of young, middle-age and old dogs (Kraft 1998: Geriatrie
bei Hund und Katze. Parey Buchverlag, Berlin, pp. 1-26). Answers on the
different behaviours in these groups were evaluated using the chi square test.
We found that young dogs were fed more frequently yet they stole human food
more often than middle-age and old dogs. They were given treats less frequently.
Further significant differences were as follows: young dogs preferred tug-o-war
games (85.7 vs.60.4%), play with strange dogs, were more active (89.3 vs.
61.1%), more aggressive when brushed, less reliable when obeying commands,
eliminated in the house (42.9 vs.11.6%), destroyed household items (42.9
vs.11.6%); on the other hand, they licked and scratched themselves less, were
less aggressive when threatened, protected family members less frequently
(53.4 vs.73.6%). The senior dogs were difficult to control, barked and growled
in excess but they exhibited anxiety more often, aggression when touched, and
eliminated in the house. They were aggressive less frequently when threatened,
and obeyed the command “come” less frequently. All the above-mentioned
differences were statistically significant (p < 0.05). Our findings document
that the behaviour of dogs living in Central-Europe households changed during
their individual development. The importance of these behaviours, even if
sometimes interpreted in anthropomorphic terms by the respondents, are
characterized and analyzed in more detail in this study. We thank the Ministry
of Education of the Czech Republic for financial support (grants No. 1192/
1999 and 828/2000).
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Does being motivated to perform the same behaviour as
others explain the occurrence of social facilitation?

J.C.E. Barber

Department of Zoology, University of Oxford, South Parks Road, Oxford,
OX1 3PS, United Kingdom

Social facilitation occurs in many species, but the mechanisms involved have
been researched very little. A motivation to do whatever others are doing may
be a possible mechanism to explain the occurrence of social facilitation. An
experiment testing this proposed mechanism was conducted using the feeding
and drinking behaviour of domestic chickens (Gallus gallus domesticus). Pairs
of hens were placed in an apparatus with each bird separated from the other
by a transparent screen. In the baseline treatment, food and water were placed
on each side of the screen so that the birds could feed facing each other, or
drink facing each other, but would be on different sides of the apparatus if they
performed different behaviours at the same time. Each pair was tested when
both members were food deprived, both water deprived, or each differently
deprived (one food deprived, one water deprived). Differences between the
number of pecks and drinks performed by subject birds with similarly and
differently deprived companions were used to determine how much social
facilitation occurred. Subject birds switching to the behaviour performed by
their differently deprived companions would provide evidence of a motivation
to perform the same behaviour as others. Subject birds were tested under
different social and physical treatments. Food and water-deprived subjects
showed no significant switching behaviour in the baseline condition. Food-
deprived subjects showed no significant changes in their behaviour when paired
with water-deprived companions in any treatment. Increasing the deprivation
of the companion in both similarly and differently deprived pairs caused a
significant switching effect in water-deprived subjects, with increased pecking
(Mann-Whitney U; P=0.008) and decreased drinking (P=0.008). Changing
the positions of the food and water also caused similar significant results in
water-deprived subjects (P=0.015 pecks; P=0.001 drinks). Increased
companion deprivation and positional cues affect the degree of social facilitation
shown.
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Motivation and ability to walk in broilers and layer chicks on
two diets

E. Bokkers and P. Koene

Ethology group, Department of Animal Sciences, Wageningen University, PO. Box
338, 6700 AH Wageningen, The Netherlands

In order to get insight in motivation and ability to walk, behaviour of broilers
and layer chicks on two diets was studied during the first seven weeks of life. 48
Broilers and 48 layer chicks were housed in pens (1 m%pen) on wood shavings:
a) three pens with eight broilers fed with broiler food; b) three pens with eight
layer chicks fed with layer food; c¢) three pens with four broilers and four layer
chicks fed with broiler food and d) three pens with four broilers and four layer
chicks fed with layer food. Two times a week, of four individuals per pen
motivation to walk was tested in a runway (180 ¢m long). Every 30 cm a bowl
(six in total) with one mealworm was placed in the runway. Latency to the first
peck in each bowl was measured. Walking ability of all birds was assessed
weekly by the gait score (Kestin et al., 1992. Vet. Rec. 131: 190-194). The gait
score has a six point scale: 0 = no detectable walking abnormalities, up to 5 =
incapable of sustained walking on its feet. Before the birds had reached an age
of 4.5 weeks no difference in walking speed was found, thereafter layer chicks
walked quicker through the runway than broilers (p<0.01). Type of food had
no effect on walking speed. Layer chicks showed no gait abnormalities in
contrast to broilers. At six and seven weeks of age, the broilers fed with broiler
food had a higher gait score than those fed with layer food (p <0.05). Motivation
to walk for a reward in the runway, indicated by walking speed, was equal for
broilers and layer chicks, but ability to walk was partly hampered in broilers at
a later age. Type of food had an influence on ability, but not on motivation to
walk.



116 Proceedings of the 34" International Congress of the ISAE

Rearing conditions, coping characteristics and responses of
pigs in a T-maze test

J.E. Bolhuis!, W.G.P. Schouten!, J. de Leeuw' and V.M. Wiegant?

! Ethology Group, Wageningen Institute of Animal Sciences (WIAS), Wageningen
University (W), PO. Box 338 6700 AH Wageningen, The Netherlands; 2 Rudolf
Magnus Institute, University Utrecht, The Netherlands

In the present study we investigated the effects of rearing conditions and indi-
vidual coping characteristics on the response to novelty of pigs in a T-maze
task. Pigs were reared either in standard pens with concrete floor and metal
slats (S pigs, 4 litters) or in pens enriched with straw (E pigs, 4 litters. The
Backtest response of each pig, which is presumed to be indicative of its coping
style, was assessed at 10 and 17 days of age and pigs were typified according
to Hessing et al., 1993 (Appl. Anim. Behav. Sci. 37:285-295). Twenty-three
Low Resisting (LR, 10 S and 13 E) and 40 High Resisting (HR, 19 S and 21 E)
pigs were used. At 8 weeks of age pigs were trained to find a food reward in one
of the arms of a T-maze (left or right arm balanced for rearing conditions and
Backtest typification) and were allowed to feed for 60 sec. After 9 consecutive
correct trials, a novel object (NO) was placed in the arm that contained the
reward. Heart rate was measured telemetrically during the 8" correct trial and
NO-trial. Backtest typification and rearing conditions did not affect speed of
learning. S pigs tended to have a higher heart rate than E pigs during normal
trials. S-LR pigs showed the sharpest decline in heart rate when reaching the
food (p<0.05). In the NO-trial, rearing conditions x Backtest typification
interactions affected the number of errors (i.. line crossings in wrong direction,
p<0.05), latency to reach the food (p <0.10), number of vocalisations (p<0.06)
and latency to enter the section where the NO was placed (p<0.05).
Performance of E-LR pigs in the maze was more affected by the NO than that
of HR pigs and S-LR pigs. The results suggest that behavioural responses of
LR pigs are more influenced by rearing conditions than those of HR pigs.

Sl AN

i

A

ek R

Posters 117

The effect of group housing on the feeding behaviour of
growing pigs

H.L.I. Bornett!, C.A. Morgan?, A.B. Lawrence? and J. Mann?

Institiute of Ecology and Resource Management, University of Edinburgh, West
Mains Road, Edinburgh EH9 3JG, 2Animal Biology Division, Scottish Agricultural
College, West Mains Road, Edinburgh EH9 3JG, UK

Group housed pigs make fewer feeder visits of longer duration, and eat at a
faster rate than pigs housed individually. The aim was to investigate the effect
of grouping on feeding behaviour of pigs kept as individuals from weaning.
Twelve Large White X Landrace unrelated, male pigs (4 pigs per block) mean
(% s.e) start weight 22.5 + 0.7kg were housed individually for 3 weeks (Period
1) after which, in 2 replicates (Blocks 1 and 3), pigs were combined into a
group of 4 (Period 2). In a final period, Period 3, pigs were returned to individu-
al housing for a further 3 weeks. In Block 2 the 4 pigs remained as individuals
throughout but were moved between pens at the end of Periods 1 and 2. Feeding
pattern, food intake, time budgets and social behaviour were recorded. Pigs
were weighed three times a week. In Period 2, grouped pigs made fewer visits
to the feeder (P<0.001), of a longer duration (P<0.01) than in Periods 1 and
3. Food intake and weight gain were greater in Period 3 than in Periods 1 and
2 (P<0.001 and P<0.01 respectively). There were no significant effects of
moving pigs between pens in Block 2 on feeding behaviour and time budgets
except an unexplainable increase in visit duration in Period 2 (P<0.05). Grouped
pigs slept more (P<0.01) and spent less time feeding (P<0.01) and rooting
(P<0.01) in Period 2 than in Periods 1 and 3. The frequency of aggression
decreased over time from mixing (P<0.001). Possible mechanisms for the
differences in feeding behaviour include competition, group cohesion (group
housing) or lack of social stimulation (individual housing), group cohesion being
most likely.
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Behaviour and fecal cortisol as non-invasive _:m__nmnwm::mm
the assessment of welfare in captive small mexican

D.M. Brousset', F. Galindo!, R. Valdez?, M. Romano? and
o A.A. Schuneman’

] i INAM and 2Laboratorio de
i i j ssess behaviour and baseline *mmm_. cortisol
e Cin M ﬁ ﬁ:MﬁNﬁMMM M_Mwmnmmmwoow native felines kept in captivity. This is _umw_._ﬁ Mﬁ
_m<m_m. . ﬂm these will be related with fecal reproductive hormones _uﬂu 1 m:m
e <<= M_”.u. data are collected, different types of m:sﬁo:B.m:"m_ enric ~M%E
m_..a e ese d. Direct observations (50h/animal) and 24 h videotapes ( o
i__._ - mmwmw memr:mm (14 ocelots, 12 jaguarundis and5 Bm.qmmu\mv were use o
m::dm_v.om ation on behaviour repertorie, individual time budget, __mom ;
.o_uS_: _.: o d abnormalities. At the same time, fecal samples were co m_n ww
_:H.anco:m m:mw as a non-invasive technique, and kept frozen for RlA mswww_w‘.
Pl _u_m q ima muﬁmqmoq_umn pacing (mean 3.09%) of total day and m_umd" 51. :M
v oimﬂmnasq The average relative frequency of :oa-mmo:_wcnﬁ w: "
o:owﬁﬁﬂmﬁﬁamnmo:m. was 3.61 and 0.43 respectively. Umww_‘ﬁm mﬁm "Mmm Y
w%mmm species are considered solitary, H_J%u\ MUM%M M_MMMM Nw%m m %m iy
n:.ﬁ. e .n_wwmnwﬁwmﬁw M.m: MJM mwnn_OwEm. contact with the public m:m
o:m___w o HﬂM:m”HM”m %mm assessed. Animals in barren enclosures mrwimﬂon”ﬂ.%:
WMM:mMM,MQ (total locomotion: E.owm _.qu%mmqw mmmag M_WM:”: _.Mmﬁm: Mﬁﬂ for o
i i ein . :
ool _U_MM_.._JMMWM.NO@MWWMWWM m:aw.bﬁ_ respectively). ;mm:mq:_wa.m %MM
g m:n:. her cortisol values than ocelots and margays (P<0.0 v "
hatwere n o tact with public, as well as those that had been .vmﬁ _qusmwm °
5..‘..: 4 hous naomﬁ the zoo, presented higher levels of faecal cortisol (P<0. &v.o_
”M_M%nww :nmowﬂm_mno: imw found between time spent alert and faecal cortis

levels (Rs= -0.4, P<0.05).
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The stand up and first suckling latency of pure and
crossbred nellore calves

A.R. Bueno'; M.M. Alencar 2 M.J.R. Paranhos da Costa®; M.G. Egg®;
G.T Antonio® and J.A. Negrao 6

'Graduate Student - Faculdade de Cié
14870-000 Jaboticabal-SE, Brazil: “Embrapa Pecudria Sudeste — Sao Carlos-SR
Brazil. CNPq's researcher; 3ET: CO-Grupo de Estudos e Pesquisas em Etologia e
Ecologia Animnal, Departamento de Zootecnia, FCAVJUNESP: Jaboticabal-SP
Brazil; “Undergraduate student, Universidade Rural de Pemambuco. Recife-PE,
Brazil; “Undergraduate student, FCAV/UNESP Jaboticabal-SP, Brazil. FAPESP:

®Laboratério de Fisiologia Animal, Departamento de Ciéncias Basicas,
FZEAJUSR, Pirassununga-SP, Brazil, Financial support: FAPESP

ncias Agrdrias e Veterindrias /| UNESP

The behaviour of the cow-calf pair after birth is important to the beef production
systems since it is related to the survival and development of the newbomn. The
objective of this study was to compare the latency to stand up (TS, min.) and the
latency for the first suckling (FSL, min.) in 137 calves from four different groups
(purebred Nellore — N and crossbred Simmental x Nellore — SN, Aberdeen Angus
x Nellore — AN and Canchim x Nellore — CN), born during the 1998 and 1999
calving seasons. The purebred Nellore calves and their dams were kept in two
production systems: intensive (NIS; 5 AlV/ha) and extensive (NES; 1 AU/ha). The
crossbred groups were kept in the intensive production system. Cow-calf behaviour
was recorded by direct and continuous observation from the beginning of parturition
until the end of the first suckling. The teats of the cows were classified after
parturition according to length (short, median and long) and caliber (small, median
and large), and the udder, by conformation (flat, normal and pendulous). The
data were analyzed by the least squares method and the model for TS included
the fixed effects of month and year of birth, sex, and group. For the analysis of
FSL the model included also TT, TC, and UC. The calves from AN group were
faster (P<0.05) to stand up after birth (22.22 +/- 5.05) than the calves from all

other groups (48.88 +/- 4.72, 41.52 +/-4.31, 41.49 +/- 478, and 41.47 +/-

4.31, for NIS, NES, CN, and SN, respectively). FSL was affected by group and

TT (P<0.05). Again, AN calves were faster (P<0.01) to suckle for the first time
(34.59 +/- 10.32) than NIS (75.10 +/- 8.69), NES (64.75 +/- 8.69), and CN
(72.39 +/- 9.81) but not SN (54.35 +/- 8.65). Independently of group, calves
suckled faster when cows had long (49.03 +/- 9.75) and median (55.29 +/-
7.98) TT as compared to small (76.39 +/- 8.97). The results suggest that there
are differences among the different groups studied, for TS and FSL, and that
short teats in Nellore cows can difficult FSL in newborn calves.
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Heart rate variability assessment in dairy cattle:
a preliminary study

C. Carenzi, M. Minero, A. Loaldi, V. Ferrante and E. Canali
[stituto di Zootecnica, Medicine Veterinary Faculty Via Celoria 10, 20133 Milan, Italy

Many authors suggest that a stress response induces changes in the neural control
of the heart (Porges, 1985, in Moberg, Animal Stress, American Physiological
Society, Bethesda: 97-111). Sympathetic activity increases during times of
psychological stress with concomitant increase in heart rate (Forde and Marchant,
1999, ISAE proc.:121). Heart rate variability (HRV), that is the amount of heart
rate fluctuations around the mean heart rate, represents one of the most promising
markers of the control of the autonomic nervous system on the heart (Conny
and others, 1993, Ann. of Int. Med., 118: 436-447). HRV has been quantified in
several lines of human clinical research and only recently has been investigated
in farm animals (Forde and Marchant, 1999, ISAE proc.:121; Hansen and others,
1997, Ethology, suppl.32). The aims of this research were: to develop standards
of measurement for farm evaluation of HRV and to assess HRV in a group of
dairy cattle of the same gender and different age. Heart rate and HRV were
measured using a non-invasive telemetric system (Polar Vantage NV) in 6 female
calves, 6 heifers, 8 primiparous and 7 cows. HRV was recorded during sessions
lasting 15 minutes while the animals were in their usual pen. Two metallic pins
were used as electrodes and were placed on the right jugular sulcus and in
correspondence of the thoracic projection of the heart. The heart rate signal was
telemetrically transmitted to a receiver which was fixed to a girth belt. When each
recording session was completed, the data were transferred into a notebook for
analysis. HRV was assessed by calculation of indices based on statistical operations
on R-R intervals (time domain analysis). HRV decreased with age of the animals
(SD p<0.01) as already assessed in humans (Lipsitz and others, 1990, Circulation,
81: 1803-1810). Heifers showed statistically different HRYV, probably due to the
restraint needed with these animals (Tab.1). Further studies are needed to
investigate if HRV could be used to test the effects of different management and
housing conditions on stress reaction of farm animals.

MEAN HEART RATE ) INDA MAXMIN
(b.p.m.)
FEMALE CALVES 109.6+17.6 205173 | 552203]  205.221025
HEIFERS 88.82135 G20x042 |8222305] 464522573
PRIMIPAROUS 80=6.7 3272120 | 472175] 24321033
COWS 84293 5808 |4422136]  248-1414

Table 1: HRV indices (mean-+/-SD) for each group of animals
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The mmmnn o.m age and cage modification on stereotypic
ehaviour in two strains of laboratory mice

J. Christie and J. Cooper
Faculty of Applied Sciences, De Montfort University, Lincoln, (K

M . . -
EMMW“ %_.”._Mw_wm nm:_Bm_m vm;o:.q._ repetitive, relatively invariant and apparenti
netione S M_‘.moaﬁ_n behaviours. The underlying causes of stereotypy mqw
Objective vw“mgm%m”mm va.:. M_,mﬂma that they are indicative of poor welfare
‘ Individual variation in the behaviour i i .
step in assessing the impact of ste b quty ot i T
im reotypy on the animal’s quality of lif i
Mwmwm”::mm_ a preliminary investigation into wﬁmﬁmoaﬁmu _um%m\sg“qm.c%”_m
o MW B_mnw as a model species. Behaviour patterns were 30::9.& in m
s w_mq % 6 laboratory mice comprising both sexes and two common
< LMWmMM_._W.MoMHaZ__.*\MW:._.Jmmm were housed in single sex pairs in
stanc ons with sawdust beddin 212 1
_ g on a 12:12 light:
A__WMMMM MM:_MMC_@ _.._m: o#., the population received pressed cotton ,._/m_mmznww_u
e %m” M:<m.wnn__mm8 any effect of nesting material on stereotypy.
. arried out at 6, 11 and 16 weeks .
e . of age. At each
m”% m_mwwmw M_awo was used to record behaviour over 14 hours m:n_cawsmmmdmm.
entire Mcqmoacwmsﬂmmnzmmwnxm:n real-time video was used to record behaviour for
€ dark phase. Behavioural data were coll i
: ected fi -
W”%:Samoﬂmvmm .z:ocm:. scan sampling, and from real-time sn_mn”oﬁﬂh“:m:
i co_ucﬂ mm_..:v__zm.. Statistical analyses focused on the frequency and acqmaw
e nw ehaviour directed towards the cage lid that may be regarded .
o nnwﬂ_m The ?m.n_cm:nu\ and total duration of lid-directed behaviour iww
oniican y m_,mwﬁa in the CD-1 strain at six and eleven weeks of age (P<0.05)
n_:mnﬁmm”__ Wnﬂsﬂ ..u_mmmm:nmm were found in the frequency or total duration o.m _E.
recte wcm m<_~9“~q In environment or gender comparisons. These prelimina .
_um:msoc_,mm:mmm: M:mn genotype may have a greater influence on _E-n_:mnﬁmqw
Pequency st Sm_ M...:mw Fnﬁmqw considered. Individual differences in the
uration of lid-directed b i
three ages, thereby suggesting that i oo of srepeny Si2ble over the

consistency over time, ncidence of stereotypy maintained
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The effect of Psoroptes ovis infestation on the behaviour
and welfare of sheep

M.J. Corke and D.M. Broom

Department of Clinical Veterinary Zm&n_.:mu Madingley Road, Cambridge B3
OES, United Kingdom
The welfare of animals with clinical disease is an :.:v.o:m:n area mo.”_ mnc_w__v\.
Sheep scab (Psoroptes ovis infestation of sheep) is a disease of no:mm_: era Om_
economic significance in temperate latitudes. It causes n_mBmmw to M WO
and skin of the sheep, &nd may resuit in severe _o.mm of production an M<M.:
death in some cases. Behavioural changes are an _BUO_.EE m<3v83 o_ t _M
disease. The behaviour of sheep with sheep scab was m.ﬁca_ma using mo.anm: 1
scan sampling, before and after clinical treatment, in six _ammmﬁma flocks _:~q M”m
Britain. The data for the flocks were combined to minimise the effects o other
environmental factors on the behaviour. The n_c_d.mo: and amn_c.m:nv\ of Eﬂu_:m_
scratching and biting behaviours were greater in _:.mmmﬁmn_ thanin :mm.nmn._ wm mmvn._
Non functional nibbling of the lips or ‘mouthing’ was seen only in infeste
sheep, either alone, or accompanied by rubbing or .mn_dﬁn:_:m. ZOEW_:M _M M
stereotypic behaviour, perhaps induced by the ME.:Em of sheep sca ..m oﬁma
lengths of grazing and idling behaviours were m_m._:_mnm:n_< m:onmq in n___: mma.a
sheep than in treated sheep, although the duration of grazing m:ﬂ_ i :mm _o ;
not differ significantly between observations. .._.:m bout length and ME _o_”n !
cudding (ruminating) did not differ between _:ﬁ.mmﬁmn_ m:.n_ treated sheep. =
suggested that the oral behaviour asSociated with nCn.E_:m , but not m:MN_: m__.n“
may provide the sheep with some relief from the pruritus of m:mwv.mnm I
clear from the behavioural changes described, that Psoroptes ovis infestation
of sheep results in poor welfare of affected animals.
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The influence of social stress on plasmatic levels of
testosterone and cortisol in Nile tilapia (Oreochromis
niloticus)

S.A. Cérrea, M.F. Castilho, K.K. Iseki, K.R.L. Schwarz and
J.A. Negréo

Faculdade de Zootecnia e Engenharia de Alimentos — Campus da USP Cxp. 23 -
Pirassununga — SP - CEP-13.600-000, Brazil

In the actual system of production, fish are exposed to a very high population
density, causing an increase in the number, intensity of agonistic interactions
and susceptibility to stress. Some authors related that in Salmonids exposed to
stress there is an increase in plasma cortisol and a decrease in testosterone
levels. Therefore, two hypothesis were studied in the present work: to verify if
the cortisol/testosterone relation could be influenced by social stress in Nile
tilapia (Oreochromis niloticus), and the influence of this relation in dominant
and subordinated fish. Thirty mature male tilapia, averaging 240,8 +/- 2,7 g
initial live weight, were used. The animals were kept during 15 days in individu-
al tanks for acclimatization. Data were collected when the animals were isolated
(control) and after confrontation (stressor). Animals closely matched in weight
were paired during four hours, and the five initial and final minutes were video-
recorded. Isolated and paired animals were anaesthetized (phenoxy-ethanol)
before blood collection. Plasmatic levels of cortisol and testosterone were
determined using commercial kits (Diagnostic Systems Laboratories, Inc.). For
the classification in dominant and subordinated individuals, three aspects were
analyzed: swimming time, nipping, and change in the coloration of the animal
in the end of the observation time. The results showed that cortisol and
testosterone levels did not differ between dominant and subordinated individuals.

However, after the confrontations, cortisol levels were significantly higher than
the levels measured when animals were isolated (P<0,001). Plasmatic levels of
testosterone presented a significant decrease after animals being paired

(p<0,05). No correlation between plasmatic levels of cortisol and testosterone

and animals hierarchical position (dominant and subordinated) were found.
These results demonstrated that cortisol/testosterone relation is influenced by
social stress in Nile tilapia.
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Sequential analysis of sexual behaviour of Nelore bulls (Bos
taurus indicus) during libido tests at Brazilian Pantanal

E.V. Costa e Silva'?; J.R.B. Sereno?; V.U. Cromberg?and
M.J.R. Paranhos da Costa?

! Departamento de Medicina Veterinaria; Universidade Federal do Mato Grosso do Sul,
CP 549, Campo Grande —MS, 79070-900, Brazil; ? ETCO-Gru-po de Estudos e
Pesquisas em Etologia e Ecologia Animal, Departamento de Zootec-nia, FCAV/
UNESP Jaboticabal-SP Brazil; *Embrapa Pantanal, Corumba-MS, Brazil

There are some controversy about the relationship between the zebu bulls’
performance during the libido tests and fertility in natural breeding, since it was
developed considering the sexual behaviour of European bulls. It is known that
zebu present lower frequencies of mount attempts and complete services than
European bulls and, consequently, lower scores in the tests. Are the behavioural
categories usually considered in the libido tests biologically relevant for zebu bulls?
Are there other ones, which must be considered? How are these categories
organised? In order to answer these questions, we studied the behaviour of 62
Nelore bulls during libido test, (Chenoweth, 1983: J. Dairy Sci., 66:173-179). The
usual behavioural categories (sniffing/licking the cow's genitalia, Flehmen reflex,
sniffing cow's body, self-excitation — penis exposition and prepuce contractions -
(SEB), cow's active following, mount attempt (MA); aborted mount and complete
service (CS)) were recorded. A new category is proposed, the mount impulse (IMP),
which is characterised as follow: the bull is stand up, positioned diagonally or
behind the cow, its head is turned to the cow’s posterior and often placed at a
lower level than the cow’s knee joint. All the hoofs are on the ground and one of the
thoracic members is positioned forward from the other. Finally, the bull presents a
body movemnent towards the cow, without to move its hoofs and, it always vocalise.
We present the hypothesis that this behaviour has the same function of MA, thatis
to verify if the female is receptive or not. The records were transformed into first-
order transition matrices, and then we run a sequential analysis through a method
based on search of oriented trees, a graph theory concept. MA and IMP were
presented with similar frequencies (P>0.05, Mann-Whitney U test). MA, IMP and
SEB were statistically associated (P<0.0001), such result confirm our hypothesis
that MA and IMP have similar functions during courtship. SEB could be considered
as a complementary category, happening before or after the expression of IMP or
MA. CS was preceded by any other category (P <0.016), suggesting that it depends
how female react, independently of which behaviour the bull was presenting just
before. IMP could have a important role during the courtship of zebu bulls, but
before including it in a practical libido test, further researches are necessary.
Financial support: CECITEC — SEMADES/ MS; FUFMS; EMBRAPA Pantanal.
Part of E.V. Costa e Silva's PhD Thesis in Animal Production at FCAV / UNESP,
Jaboticabal-SP
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The role of domestication in the ethology of the feral cat
(Felis silvestris catus)

C.A. d'Sa

Anthrozoology Institute, School of Biological Sciences, University of
Southampton, Bassett Crescent East, Southampton, SO16 7PX, UK

Wildcats were first attracted to the wholly agronomic Egyptian civilisations 5,000
years ago by the ample source of prey in the form of rodent pests. The
domestication of this solitary species thus occurred through a process of
commensalism. The domestic cat’'s tremendous adaptability, flexibility and
fecundity have given it a world-wide distribution. Despite the importance of
the cat as a pet and companion animal in many of today's societies and cultures,
the vast numbers of domestic cats on every populated continent means that
the potential for feralisation to occur is very great. The feral cat represents an
intermediate between a wild and domesticated felid. It shows a highly variable
degree of dependence on humans but usually seeks both shelter and
supplementary feeding. Though man has little or no direct influence on its
reproductive or ranging behaviour, indirectly, its social behaviour is determined
largely by the resources afforded by man. The farm cat represents an example
of a feral animal profiting from a managed domestic environment. Observational
studies of the demographics of a feral cat colony on a UK farm (resident adult
males n = 4; females n = 8; visiting males n » 2) show adult females to be
strongly philopatric, utilising the farmyard, the central resource area, to a
maximum over the winter months when climate and prey availability are poor.

Adult males are being radiotracked; their ranging behaviour during winter shows
parallels with that of the females, but preliminary results indicate that distance

travelled from the farm during springtime increases threefold for the dominant
male. The subject of dominance is being further investigated by the use of
microsatellite analysis to determine kinship relationships. This will permit

quantification of the success of the adult males’ strategy of seeking additional

resources by increasing their home ranges during the breeding seasons. |t

would appear that in spite of its domestication and commensal relationship

with man, the cat has retained much of its ancestral behaviour.
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A comparison of the maternal behaviour of sows in
confined and outdoor systems

O.A. Dalla-Costa', R.A.M.S. Silva', T.S. Santos?, D.C. Severo?,
FS. Mesquita!, A.M.M. Alessandri', L.S. Dorneles’,
E.L. Zanella! and A. Coldebelia®

IEmbrapa Swine and Pouliry, BR 153, Km 110, CEP: 89700-000, Concordia, SC;
2EAFA, RS, 3ESALQ/USF, SE “FAMV/JUPF, Passo Fundo, RS, Brazil

The well being of space-restricted sows during lactation is of concern. In
pigs, good maternal behaviour is essential for the survival of the young. Sows
from a Large White-Landrace herd, ages between 1.5 to 4.0 years old, were
housed in gestation stalls (GS, n=8) or kept in na outdoor system (OS; n=4),
and directly observed at Embrapa Swine and Poultry, in Santa Catarina State,
Brazil. The maternal behaviour of sows under different husbandry systems
and its implications on their welfare was studied. The maternal behaviours
(MBY) analysed were: maternal attention by sniffing at a piglet or touching it
with snout (MA), lying on the side with piglets massaging the udder, but not
suckling (LM), and nursing (NI). Observations started at the day of parturition
and lasted until six days after farrowing. The sows were observed during 4
hours each day. The mean frequencies of each behaviour were analysed by
Student t-test. There was no significant difference (p> 0.20) for the total MB,
between GS (4.90%) and OS(6.69%) treatments. Results differed significantly
according to the behaviour; LM was significantly more frequent (p< 0.0001)
in GS (7,52%) than in OS (1.84%); while MA was significantly more frequent
(p< 0.0001) in OS (3.26%) than GS (0.39%) and nursing (NI) was more
frequent (p< 0.05) in OS (11.52%) than in GS (5.43%). We concluded that
sows kept in OS presented more intensive maternal behavioural (MA and
Nhthan sows kept in GS. The maternal behaviour shown by OS could
contribute to the survival of the piglets.
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The presence of a farrowing nest affects gilt responsiveness
to neonatal piglets and interval from birth to first suckle

B.l. Damm'4, L.J. Pedersen?, J.N. Marchant?® and K.H. Jensen?

'The Royal Veterinary and Agricultural University, Division of Ethology and Health,
Groennegaardsvej 8, 1870 Frederiksberg C, Denmark; °The Danish Institute of
Agricultural Science, Division of Behaviour and Stress Physiology, PO. Bax 50, 8830
Tjele, Denmari; *De Montfort University, School of Agriculture, Caythorpe,
Grantham, Lincolnshire, NG32 3EFR, UK; “The National Cornmittee for Pig Production,
Danish Bacon and Meat Council, Axeltorv 3, 1609 Copenhagen V, Denmark

In many countries, interest in loose housing of farrowing and lactating sows is
increasing. However, piglet mortality is often higher in these systems. Prior to
parturition, sows are highly motivated to nest-build. The nesting and farrowing
environment can affect sow and piglet periparturient behaviour with
consequences for piglet growth and survival. We investigated whether feed-
back from a nest affected; 1) sow responsiveness to neonatal piglets, 2) interval
from birth to first suckle. The results presented are preliminary as this is an
ongoing experiment. Fifteen gilts were housed in individual farrowing pens
(6.8m?) with a peat (8cm deep) and straw (5cm deep) covered nesting area
(3m?) and an activity area (3.8m?) in which the gilts had continuous access to
long-stemmed straw and fir branches. Nine gilts were allowed to complete
nest-building (control), whereas six gilts had the nest removed 10h after onset
of nest-building and again every 4h until parturition (treatment). Therefore, the
treatment gilts could perform all nest-building behaviours but not obtain feed-
back from a completed nest. For each piglet, the interval from birth until the
first suckle was observed directly. From parturition until 24h postpartum,
timelapse video-recordings were observed for sow reactions to piglet contact
and an index of maternal responsiveness was calculated for each gilt (Index =
(number of reactions-number of no reactions)/(number of piglet contacts)).
Treatment gilts had a higher responsiveness index during the first 6h after onset
of parturition than control gilts (0.42 v -0.22, P=0.002). in addition, piglets
from treatment gilts tended to have a longer interval to first suckle compared
with piglets from control gilts (70min v 44min, P=0.07). Low maternal
responsiveness during and immediately after parturition and a short birth to
suckle interval may have positive effects on piglet survival. Therefore, allowing
sows to build functional nests with appropriate materials may improve welfare
and productivity in loose farrowing systems.
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Uncovering the “secrets” of stable life

H.PB. Davidson and S.E. Redgate
Equine Studies Group, cfo WCPN, Melton Mowbray, Leics., UK

Measurement of activity can provide useful information about the well being of an
animal under certain environmental conditions. Activity measurement in the stabled
horse has been limited; the aim of the present study was to compare a variety of
techniques (Infrared beams (IR), Passive Infrared (PIR), Accelerometer, Pressure
mats and Pedometers) that were used to assess activity of the stabled horse. These
techniques were validated against video observation of behaviour in three trials
over a period of several weeks using the Observer 3. Activity parameters recorded
included walking, stepping, lift leg, stand, move head and flick tail.

mmno:.::m Number of Horses
Technique
Trial 1 Trial 2 Trial 3

Infrared Beams 12 6 6
Pressure Mats 12 - -
Pedometers 12 6 6
Accelerometer - 6 6
Passive Infrared - - 6
Observer 3.0 12 6 6

Each horse was observed in the stable (top door shut) for 90 minutes; replicated
once for trial 1 and twice for trials 2 and 3. A 12' x 12’ stable was fitted with four IR
mini-beams; pressure mats covered the floor and a PIR was suspended from the
ceiling. Prior to each test, an accelerometer was fitted around the right fore
metacarpus and 2 pedometers around the left fore and hind metacarpus. A final
total was noted for each pedometer, counts were logged at intervals for all other
equipment. Correlation and multiple step-wise regression analyses were carried
out to determine which of the techniques were best able to detect an individual or
combination of activity parameters. The results show that IR is highly correlated
(R2=75%, p<0.001) with walking, stepping, lift leg and flick tail combined. The
pedometers were highly correlated (R*=81%, p<0.001) with walk duration and
step. The PIR readily picks up head movement (R*=68%, p<0.001). The
accelerometer, however, was sensitive to the intensity of imb placement (R*=54%,
p<0.001). The pressure mats did not complete the trial due to damage. This
preliminary study suggests that the IR system in combination with the pedometers
provide a useful measure when evaluating total activity of the stabled horse. And
gives an indication of how we could develop reliable methods for measuring
ambulatory movement.
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Information exchange and farm animal welfare: Using
surveys to assess information transfer to producers, and
public awareness of agricultural practices, in
Southwestern Ontario

T. Dray, R. Friendship and 1.J.H. Duncan

Ontario Veterinary College, University of Guelph, Guelph, Ontario, Canada,
NI1G2wW1

Information exchange between scientists, producers and the general public is
important in the consideration of farm animal welfare. To investigate information
exchange, a survey was conducted of pork producers who have recently had
sow barns built or renovated. The survey explored what information sources
were used in the planning of the barn, awareness of various swine behaviour or
welfare research projects, and what sources of information the producers
considered most helpful in relaying scientific research findings. Another area
of information exchange was investigated by surveying the general public, as
the level of public education and interest in welfare issues can influence the
introduction of welfare-based innovations. Both public awareness of current
agricultural practices and consumer initiative to support change through
purchasing practices were assessed by questionnaire.



130 Proceedings of the 34% Intemational Congress of the ISAE

The economics of meat procurement, welfare assurance
and animal welfare: a conceptual model

J.C. Eddison, K.C. Murray and D.H. Davies

Department of Agriculture & Food Studies, Seale-Hayne Faculty, University of
Plymouth, Newton Abbot, Devon TQ12 6NQ. United Kingdom

Various elements of the journey from farm to abattoir may adversely affect the
welfare of transported livestock. These elements include amongst others: mixing,
loading and unloading. The costs incurred by meat processing and retail
companies in assuring welfare during the journey from farm to supermarket
display are incorporated in the transaction cost associated with each link in the
meat supply chain. The transaction costs of assuring animal welfare in a chain
that includes several separate organisations are such that meat processors
and retailers are increasingly adopting a policy of vertical integration. Such
integration should enable the retailers to exercise more control over the overall
procurement chain, thereby reducing the transaction costs of welfare assurance.
The outcomes of this vertical integration are an increased number of preferred
supply relationships involving fewer numbers of organisations, with an increasing
level of control exerted by the retail organisation. Examples include: the
development of producer clubs organised by the meat processing companies,
and a reduction in the number of abattoirs that are used by the major retail
organisations. A conceptual model has been developed and will be presented
that describes these changes to the meat supply chain and their impact on
animal welfare. A reduction in the number of abattoirs will lead to increases in
the duration and complexity of journeys between farm and abattoir. Long and
complex journeys include those elements of a journey that reduce the welfare
of transported livestock. Therefore, the ironic result of an effort to reduce the
cost of welfare assurance will be a reduction in animal welfare.
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Observations on hematophagous bats, when
feeding on dogs

C. Esbérard, A. Cifali, A. Santos and F. Tebbas

Projeto Morcegos Urbanos, Fundagdo RIOZOO, Quinta da Boa Vista, s/n, Rio de
Janeiro, RJ, 20940-040, Brazil

The biology of Vampire Bats (Desmodus rotundus) has been extensively studied,
due to its health and economic relevance, as its role as a rabies transmitter and
its contribution for high losses in livestock farming. Little is known, however,
about their habits in urban areas. The attack to dogs was either rarely described
in the literature. Adaptability aspects of the bat, in relation to attacks on domestic
dogs, were analized in eight sites, reported by the owners. In these locals we
spent 14 nights. In five sites, we captured D. rotundus, near their prey. The
prey, reported until now included only large breed of dogs, such as Brazilian
Fila (2), German shepherds (2), Rottweiler (2), Dalmatian (1) and a large mongrel
(1). Smaller breed of dogs were not attacked, although kept in the same
conditions, in three sites. All the attacked animals slept free in the yard, or were
confined in kennels, in part of the night. The number of attacked dogs, in each
site, varied from 1 to 4. All the dogs reduced their activity, quieting down and
going to sleep, after their owners’ arrival . Two to six recent bites were noted in
each animal : in the snout (1), footpads (1), vagina (2), lowest part of the
dorsum (4), flank (2) and hindlimbs (5). In five places, recent faeces were found,
confirming the utilization of the feeding roost by the bats, placed 2-12 meters
away from where the prey slept. The bats, were active during the first hours
after sundown. One to 19 bats were captured in each local, varying from 1 to
8 bats per attacked dog and 1 to 8 per bite. Attacks ocurred for variable periods
(10 days to 18 months). Preference for larger dogs suggests that these bats
prefer prey less active.
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Relationships between lameness and the time budgets of
broiler chickens in conventional and enriched pens

C. Falcone, J.P. Garner and J.A. Mench
Department of Animal Science, University of California, Davis, CA 95616 (USA

Selection for rapid growth and increased breast weight in broiler chickens has
resulted in a tendency for leg problems and lameness in these strains. We
investigated the relationships between lameness, changes in behavioral time
budgets, and interaction with enrichment devices placed in the home pen.
Three control and three enriched pens were each stocked with 100 day-old
Hubbard-Petersen chicks. Enriched pens contained perches, dustbaths, and
other resources connected by ramps. From 4 wk of age onwards, weekly time
budgets were calculated for 200 focal birds and lameness in these birds was
assessed on a 6-point scale. The data were subjected to factor analysis, with
each week analyzed separately. Two factors were consistently identified each
week in the control pens. The first, which we labeled “feeding motivation”,
showed that birds that feed more spend less time performing other behaviors.
The second, labeled “lameness”, showed that lame birds sit rather than stand
when inactive, feeding, preening, or ground pecking/scratching. These birds
also walk less and feed more. In the enriched pens a similar “lameness” factor
was present in the first two weeks, and lame birds spent less time interacting
with enrichments. A new factor, “perching tendency”, was evident during all
weeks in the enriched birds. Birds that perched on the apparatus were lamer
and more likely to choose to sit, and preen while sitting, on the apparatus than
on the pen floor. These results describe a wider-ranging effect of lameness on
the organization of behavior in broilers than previously reported, and have
implications for broiler welfare. This project was funded by USDA-CSREES-
NRI/CGP Award No. 98-35204-6586.
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Evaluation of the effect of energetic and proteic
supplementation on the grazing behavior of sheep on
Italian ryegrass pasture

L.H. Farinatti'; M.G. da Rocha?; F.L.F. de Quadros?; D. Montagner?;
G.S. Bica* and C.C. Pires®

!Curso de Mestrado em Zootecnia — UFSM - 2?“*Departamento de Zootecnia —
UFSM; Curso de Zootecnia — (UFSM -, Brazil

Changes in grazing behavior in animals receiving different suplementation
sources (energetic or proteic) are refeered in literature. The objective of this
trial was to compare ingestive behavior of sheeps grazing ltalian ryegrass (Lolium
multiflorum) under three treatments: (1) pasture only; (2) pasture and maize
grain (energetic supplementation), (3) pasture and soybean meal (proteic
supplementation). The supplementation was available at one % of sheep
liveweight/day. The animals, lactating ewes with their lambs, were managed in
rotational grazing in six plots (0.1 ha) divided by an electric fence. The grazing
trial was held from 08/15 to 10/18, three periods of 21 days. Grazing, rumination
and resting time were observed during 14 hours in two consecutive days ( 09/
02-03; 09/17-18 and 10/08-09) in each of the 21 days period. The evaluation
was subdivided in morning time (06 to 12 hours), afternoon (12 to 18 hours)
and nigtht (18 and 20 hours). Bite rate was obtained by cronometrating 20
bites of each ewe two times in the morning and afternoon. Data was analysed
by randomization tests performed by MULTIV software. Treatments did not
show any signifficant difference in behavioral variables (P> 0.38, in the first
period; P> 0.15, in the second and P> 0.18, in the third one). Comparing
periods (P>0.15) and treatments (P>0.21), no difference was found in the
whole grazing trial. Animals showed significatively (P=0.0001) different behavior
during the day, indicating circadian rythms. Grazing time and biting rate was
higher in the afternoon, in the first two periods and was higher in the morning
in the third period. Gregarious behavior had a major influence in the grazing
pattern.
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Reducing pain after dehorning in dairy calves

PM. Faulkner and D.M. Weary

Antmal Welfare Program, Faculty of Agricultural Sciences, University of British
Columbia, Vancouver, BC, V6T 1Z4, Canada

Although animals might experienced prolonged pain in the hours following
routine surgical procedures such as dehorning and castration, identifying
methods of reducing this post-operative pain has received relatively little
attention. In this study, we tested the effects of a non-steroidal anti-inflammatory
drug (ketoprofen) in reducing pain after dehorning in dairy calves aged 4-8
weeks (n = 20). Calves were given either ketoprofen before dehorning as well
as 2 and 7 h after the procedure, or were assigned to a control group. All calves
received a sedative (xylazine) and local anaesthetic (lidocaine) before dehorning
or sham dehorning (during which animals were treated identically but not
dehorned). Responses were scored during the 24 h following the procedure.
After sham dehorning, the behavior of the control and ketoprofen treated calves
was similar and frequencies of pain related behaviors (head shaking, ear flicking
and head rubbing) were near zero. After hot-iron dehorning, calves treated
with ketoprofen also showed little head shaking or ear flicking but control animals
showed much higher frequencies of these behaviors, with both responses
peaking 6 h after dehorning. Differences between the treatment groups
remained statistically significant (P < 0.05) until 12 h (head shaking) and 24 h
(ear flicking) after dehorning. A low frequency of head rubbing was observed in
both treatment groups, but control calves were more frequently observed
engaged in this behavior. There was no statistically significant effect of treatment
on any of the other behavioral measures. Calves treated with ketoprofen also
tended to gain more weight (1.2 = 0.4 kg) during the 24 h after dehorning
than did control calves (0.2 + 0.4 kg) (P = 0.07). These results indicate that
ketoprofen reduces pain after hot-iron dehorning in dairy calves.
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Feeding in captive collared peccaries (Tayassu tajacu): an
ethological contribution

H.R. Ferrari
Etologia - FCNyM/UNLP - Argentina- Assistant Professional CIC

Due to the gradual reduction of the collared peccary natural environment ,
captive groups represent an alternative of preservation and help to get a better
knowledge of this species. To analyse the feeding behaviour under these
conditions, in order to get to its optimisation, we studied a group of four to six
captive individuals. During twenty-six periods of one hour, using the focal group
technique, we observed the deliver of food and we registered if each individual
ate or not food, where (into the group or in the edges), and their income order.
We distinguished three income mechanisms, applying the CONCOR algorithm
(Pearl & Schulman, 1983, Advances in the study of behaviour, 13: 107-146;
Ferrari & Catanesi, 1998, Mastozoologia neotropical, 5 (2): 117-121) a)being
the first one, eating for shorter periods b) acceding neither among the first
ones, nor among the last ones, staying more time into the group, and reducing
the time in the edge c)being the last one, spending more time into the group
and in the edges. Three behaviour patterns not described previously, “eating
alone” ( the subject takes a piece of food and moves away from the group to
eat it), “stealing food"(the subject takes a piece of food which is near another
one's mouth) and “pulling” (two individuals hold a piece of food and each one
gets a portion by pulling it), allow individuals to get the resource without dispu-
tes. When animals eat chopped food or pellets they remain together and their
behaviour includes agonistic interactions. Observations in outdoors have
contributed with similar evidence. We recommend to serve food outside any
container, in order to avoid monopolisation by the first incomers; portions must
be large to allow them to be separated or divided by individuals.
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Searching for imprinting stimuli in the domestic chick:
effect of experience on the out-of-sight out-of-mind issue

R. Freire

_Centre for Behavioural Biology, University of Bristol, Langford House, Langford,
Bristol, BS40 5DU, UK

A series of experiments was conducted to investigate the issue of whether out-
of-sight is out-of-mind in the domestic chicken. Following visible displacement
of an imprinting object, chicks searched for the occluded object where it was
previously seen, possibly indicating a mental representation of the occluded
object. However, following presentation of an object moving along a constant
trajectory and disappearing behind a screen, chicks searched near the last
seen location suggesting an inability to mentally represent hidden motion.
Although this provides no evidence of object permanence in the domestic chick,
search strategy following occlusion was strongly influenced by experience. That
is, chicks reared in enriched pens that provided the opportunity to leave sight
of the imprinting object showed a greater preference to search where a moving
object was seen when compared to chicks reared in control pens providing no
opportunity to leave sight of the object. Presumably, in enriched pens moving
towards the previous location of an occluded imprinting object was reinforced
by obtaining the goal. Imprinting chicks on live hens and rearing in enriched or
control environments was undertaken to further investigate the effect of
experience on search behaviour. Preliminary findings suggest that imprinting
on a stationary object leads to the development of a strategy for locating a
concealed social stimulus that is unrepresentative of chicks reared by a hen.
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Validation of faecal corticosteroid analysis (the dummies’
guide to measuring faecal corticosteroids)

J. Gimpel and A.E. Lord

Animal Behaviour Research Group, Department of Zoology, South Paris Rd,
Oxford OX1 3PS, United Kingdom

The measurement of corticosteroids can be a useful supplement to other welfare
indicators. The relatively recent use of faecal corticosteroid measurement in
welfare research is appealing due to its non-invasive nature, but validation is
vital for each species used. We describe the basic steps of this procedure in
simple terms, using examples from our research on primates and poultry. We
also provide a comprehensive list of general advantages and disadvantages of
faecal corticosteroid measurement. Unlike in plasma, saliva and urine,
corticosteroids in faeces are often present as metabolites. These vary between
species due to different metabolic pathways of digestion. Metabolites can often
be detected by radioimmunoassay assays (RIA) or enzyme-linked immunoassays
(ElA) designed for the non-metabolised hormone, but their suitability must be
validated. The validation steps, which require some laboratory experience or
expert advice, are as follows:

1) Extraction: Hormones are extracted from freeze-dried and ground faeces
using a solvent. Spiking samples with a known amount of labelled hormone
should result in its recovery at a repeatable and high level.

2) Parallelism: Serial dilutions of the extract are assayed. The concentrations
detected should produce a curve similar to serial dilutions of hormone standards,
indicating that faecal metabolites are correctly recognised by the antibody
without interference.

3) Accuracy: Different amounts of hormone are added to samples. The assay
should accurately detect the added concentration plus the sample’s original
hormone level.

4) Challenge: Corticosteroids are increased in the animal in a controlled manner
(by application of a stressor, or administration of ACTH or corticosteroid). The
increase should be clearly evident in the faeces when compared to basal levels.
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Comparison of behaviour and adrenal activity in first
lactation and adult dairy cows under intensive conditions

M. Gonzalez and F. Galindo

Departamento de Etologia y Fauna Silvestre, Facultad de Medicina Veterinaria y
Zootecnia, Universidad Nacional Auténoma de México, Ciudad Universitaria,
04510, México D.F.

Heifers at first parturition have to cope with several changes in their environment
that can be very stressful. In addition to being separated from their calves, they
have to compete for eating and lying places with older and more experienced
cows once they are introduced to the milking herd. The aim of this study was
to compare individual behavioural and plasma cortisol levels after an ACTH
challenge test of first parturition heifers with those of adult cows. The behaviour
and the adrenal activity were related. Thirty cows, fifteen in each group, were
observed during 180h in a cubicle building where social and individual behaviour
was recorded. An ACTH challenge test was carried out after the observation
period to determine cortisol levels in plasma. The adult cows had a higher
index of displacement than first lactation cows (p<0.05). Heifers spent on
average more time walking during the day, walking at night, eating at night,
standing and lying on slurry than adult cows (p< 0.05). Cortisol levels at 60
and 90 minutes after injection of ACTH were lower in adult cows than in heifers
(p< 0.05). Significant relationships were found between cortisol levels at 60
and 90 minutes after ACTH injection and total time walking, time walking at
night, time standing on slurry and with the index of displacement (p<0.05).
This information is useful to make recommendations of management
procedures that can reduce welfare problems in first lactation cows.

Does associating with kin affect growth and production of
juvenile Atlantic salmon in the wild?

S.W. Griffiths'2and J.D. Armstrong?
Glasgow University' & Freshwater Fisheries Laboratory, Pitlochry?, UK

The factors that determine the growth of individual fish have been extensively
studied, but the influence of social structure on growth and production is poorly
understood. Laboratory experiments have shown that juvenile salmon use the
water-borne odours to recognise their relatives, and are less aggressive and
defend smaller territories when they associate with kin. Growth and density
should be much greater in populations of related fish because kin use less
energy for aggressive territory defence. Data collected in a recirculating
laboratory stream tank confirmed this prediction (Brown & Brown, 1993, Behav.
Ecol. Sociobiol., 33: 225-231). However, rivers differ markedly in character
from laboratory aquaria because there is little recirculation of water. Here we
ask, first whether water recirculation influences kin-biased territorial interactions.
Secondly we describe a field study designed to test directly whether growth of
wild fish in the wild is influenced by kinship. Levels of aggression were similar
between pairs of kin and pairs of non-kin when there was negligible recirculation
of water. However, when water was recirculated, pairs of nonkin were on average
1.56 times more aggressive than pairs of kin (Griffiths & Armstrong, 2000,
Anim. Behav. 59: 1019-1023). In the second experiment, juvenile salmon were
stocked into sections of a tributary of the River Conon, UK, either in single
family groups (low genetic diversity, n==8) or in mixed relatedness groups (high
genetic diversity, n=8). On resampling, growth rates were similar between kin
and mixed groups. Intriguingly, however, density was significantly lower in kin
(40% lower) than mixed groups. The results of the first experiment suggest that
odour concentration influences aggression among juvenile Atlantic salmon.
Differences in growth between groups of kin and mixed relatedness salmon
observed in laboratory stream-tanks may therefore be exaggerated. The results
of the second experiment confirm this prediction. It seems that in natural riffle
conditions where there is little recirculation of water, growth rates do not differ
between groups of mixed relatedness and full siblings. These results are in
complete contrast to the predictions of previously reported laboratory-based
experiments, and are important for fisheries managers facing the decision of
whether to restore rivers by stocking family members together.
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The effect of response type on the demand for food in mink

S.W. Hansen, M.B. Jensen, L.J. Pedersen, L. Munksgaard,
J. Ladewig and L.R. Matthews

Department of Animal Health and Welfare, Danish Institute of Agricultural
Sciences, PO. Box 50, DK-8830 Tjele, Denmark

The behavioural priorities of farm animals may be quantified by demand
functions generated by use of operant conditioning techniques. However, there
are several aspects of this method that still need to be investigated in more
detail. The aim of this study was to investigate the effect of response type on
the demand for food in mink. The responses examined were pressing a lever
and pulling a chain. The experiment was conducted with eight mature female
mink. During each of two periods, the mink went through 5 runs of successively
increasing FR-levels (4, 8, 16, 25, 60, 80 and 100). The rewards were available
for 24 hours per day and each reward was 0.5 gram of food. Half of the animals
worked on the lever in the first period and on the chain in the second period,
the other half of the animals vice versa. All minks were weighed at the start of
the experiment and subsequently each Monday, Wednesday and Friday until
the end of the experiment. The number of rewards and thereby the amount of
food earned decreased as the FR values increased for all animals. There was a
significant interaction between method and FR value (P<0.001). The demand
curve for food obtained by chain pulling was steeper than the demand curve
obtained by lever pressing. There was a significant interaction between method
and run regarding the weight of the animals (P<0.01). The mink lost weight
throughout the runs, most when working on the chain. On the low FR values,
the mink gained weight but on the higher FR-levels the minks lost weight. This
support the assumption that the minks used much more energy than necessary
to carry out the pulling response and much more than on the lever. One reason
for the difference in slopes of the demand curves could be, that the unit price
paid on the chain and on the lever at a given FR value was not the same, even
though the minimum force required was 35 - 40 gram for each type of response.
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The effect of systematic desensitization on the fear
response patterns of women experiencing dog phobia

W.A. Hoffmann and J.S.J. Odendaal

Department of Biological Sciences, Technilkon Pretoria, Private Bag X680, Pretona,
0001, South Africa

Animal phobias are a subtype of specific phobias which are characterized by
strong, persistent and unwarranted fears of a specific kind/group of animals.
Phobic fear is an emotional response syndrome with three groups of response
patterns: cognitive-affective, motor-behavioral and physiological aspects. Most
studies on human-animal interactions focus on its positive social and
psychological aspects, while studies on animal phobias focus mostly on spider
and snake phobia. The problem is that dog phobia didn't receive the necessary
attention in interaction or psychological research. The aim of this study was to
examine the effect of systematic desensitization, which is recognized as an
effective treatment for phobic disorders, on the response patterns associated
with dog phobia in order to better understand its description and treatment.
Young adult females were assigned to an experimental group consisting of
subjects suffering from dog phobia, and a control group. The study consisted
of three experimental stages: the resting stage measured baseline values, while
the pre- and postintervention stages measured values in the presence of a dog
stimulus. The cognitive-affective aspect was assessed with an anxiety scale.
The motor-behavioral aspect was measured as the termination distance during
a dog approach test, while plasma adrenocorticotropic hormone (ACTH) levels
represented the physiological aspect. Systematic desensitization was found to
be significantly effective in alleviating the motor-behavioral and cognitive-affective
aspects of phobic fear, while its effect on the physiological aspect was
inconclusive. No significant differences were found between the experimental
group’s plasma ACTH-levels during any of the experimental stages, or between
the two groups during the resting and preintervention stages. The plasma ACTH-
levels of the control group were significantly lower than that of the experimen-
tal group during the postintervention stage. In conclusion, this study found an
incongruence between the three aspects of fear response patterns following
psychological treatment of women experiencing dog phobia.
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Automatic milking in dairy cows: technophobia or
better welfare?

H. Hopster!, J.T.N. van der Werf', J. Macuhova?, R.M. Bruckmaier?
and S.M. Korte!

!Department of Behaviouwr, Stress Physiology and Management, ID-Lelystad, PO.
Box 65, 8200 AB, Lelystad, The Netherlands, 2Institute of Physiology, Technical
University of Munich, Weihenstephaner Berg 5, D-85350, Freising, Germany

To evaluate effects of automatic milking on the welfare of dairy cows,
physiological and behavioural responses during both automatic (Lely
Astronaut®; AM) and conventional (double-three open-tandem parlour; TM)
milking were studied. Eighteen pairs of HF-heifers were balanced for estimated
breeding value and calving date and were randomly assigned to two independent
groups of either 50-60 cows. Except for milking, groups were kept under simi-
lar management conditions. At least 4 weeks after calving, heart rate (Polar
Vantage®), behaviour (video) and quarter milk flow (Lactocorder®) were
continuously recorded during either a voluntary visit to the milking system
(AM-cows) or a usual afternoon milking session (TM-cows). In addition, cortisol,
oxytocin, adrenaline and noradrenaline were determined in blood that was
collected through a cannula with 1 min intervals. After milking cows received
10 1d oxytocin and were re-milked to collect residual milk. AM-cows were milked
3 times a day compared to 2 times for the TM-cows and had 10% lower heart
rates (P <0.05) from 30 min before entering the milking site and during milking.
No differences were found in the total number of steps during milking (AM:4.7;
TM:8.0), in maximum plasma cortisol during milking (AM:12.0; TM:9.5 ng/
ml), in faecal 11,17-dioxoandrostane (AM:122.9; TM:159.9 nmol/kg), in
machine-on milking time (AM:426; TM:431 sec) and in residual milk (AM: 10.2;
TM:8.6%). AM-cows, however, spent less time with their head upright (AM:39;
TM:67%, P<0.05) and had significantly shorter blind milking time (AM:6;
TM:103s, P<0.05). From these results it is not likely that cows experience
technophobia during automatic milking. Lower heart rates in AM-cows, on the
other hand, as well as lower plasma catecholamine concentrations at the start
of milking, suggest a lower sympathetic nervous system activation. This
corresponds with the experimenters’ impression that AM-cows generally behaved
less agitated when handled and therefore may experience better welfare.
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Inter- and intra-individual variation in resting behaviour in
dairy cows

H. Hopster, J.T.N. van der Werf and H.J. Blokhuis

Department of Behaviour, Stress Physiology and Management, ID-Lelystad, FO.
Box 65, 8200 AB, Lelystad, The Netherlands

Interpretation of lying behaviour in terms of welfare is difficult since quantitative
information on parameter values e.g. variation between and within animals,
the relevance of changes in lying time and bouts and the interaction between
lying behaviour and management is scarce. Because it is almost impossible to
reliably estimate such values without automated 24 hr recordings over time, a
system has been developed at ID-Lelystad for continuous recording of lying
behaviour of dairy cows. In a free stall system 16 cubicles have been supplied
with electronic identification equipment supported by two photoelectric cells.
Validation of the system by parallel video observations revealed that after
correction for double identification through adjacent receivers in empty cubicles
93.7% of 4203 lying periods could be reliably recorded. Zero identification
(3%) was restricted to lying bouts shorter than 5 min. To study intra- and inter-
individual variation in lying behaviour 16 Holstein Friesian dairy cows (days in
lactation: 156) were housed in the system for 6 wks. After habituation, the last
19 days were used for the analysis. On average (19 days) cows lied down for
723 min a day (16 cows; s.d. between cows: +/-115). Individual 24hr lying
times (19 day means) ranged between 483 and 985 min. Lowest and highest
standard deviations within cows were 44.6 and 97.6 min. In addition, the number
of lying bouts over these 19 days averages 12.1 (16 cows; s.d. between cows
+/- 2.37), ranging between 7.7-16.4. Standard deviations within cows ranged
between 1.12 and 2.49. The large differences between cows together with the
low standard deviation within cows suggest that lying behaviour (time and bouts)
is consistent over time and characteristic for the individual cow.
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Behaviour of dairy cows in the lying area of different loose
housing systems

B. Horning and J. Tost

University of Kassel (GhK), Faculty of Agriculture, Department of Farm Animal
Behaviour and Management, Nordbahnhofstr. 1 a, D-37213 Witzenhausen,
Germany

To test possible differences between loose housing systems, behaviour of dairy
cows was observed on 24 farms with an average of 48 cows. There were 6 farms
included for each of the 4 systems studied: straw yards (SY), bedded sloped floor
(SF) and cubicle houses with either traditional (TC) or more comfortable cubicles
(CC: larger dimensions, softer lying surfaces, less restrictive partitions). 16
behaviour variables were recorded directly during the time between two milkings
(6 -7 hours). Cows in TC needed more time to stand up or to lie down than in SY
and SF, CC was intermediate. In the same order longer preparation to lie down,
more “tripping” before lying down, more lying down and standing up attempts
and more raising with forelegs first were observed. The maximum number of
cows lying simultaneously was lowest in TC. Lying with stretched hind- or forelegs
was lowest in TC, followed by CC. In TC, more standing up with head lunging
sidewards occurred than in CC. Lying in a fully stretched position was more
common in SY than in SF and in SF was greater compared to CC and TC. Lying
periods lasted longer in SY and SF than in CC and TC. Cows in SF mostly laid
parallel to the slope. In SF more cows laid with body contact with other cows
than in SY. In conclusion, a longer duration or more deviations of standing up
and lying down behaviour, fewer simultaneous lying cows or fewer leg stretchings
could indicate that the normal lying behaviour was more affected in cubicle
housing, especially in the traditional one.

Straw yard Sloped floor | Comf. Cubicle | Trad. cubicle

mean | SD mean | SD mean SD | mean [SD
Duration of lying periods (min) 69.3a {109 |703a {7.9 65.6b 94 |64.8 |96
Max. synchr. lying cows (% of cows) {81.8a [13.1 [81.3a |7.8 74.1a 83 |60.7b |79
“Tripping” before lying down (%) 2.8a |05 2.8a 0.5 5.1b 20 |7.8¢ 2.2
Attempts Lo lie down (%) Oa 0 0.6a i.4 2.6b 1.9 6.4¢c 1.4
Preparation to lie down (sec) 152a |6.3 17.0b |4.8 18.9b 9.0 ]20.1c |6.3
Duration of lying down (sec) 4.6a 1.0 4.7a 1.3 7.0b 23 19.0c 2.4
Attempls to stand up (%) Da 0 02a |05 2.9b 25 [6.5¢ 1.3
Raising with forelegs first (%) 0a 0 Oa [1] 2.1b 24 |55¢c 2.0
Duration of standing up (sec) 4.4a 0.9 4.5a 1.3 7.1b 2.2 |8.1c 2.0
Lying with stretched forelegs (%) 33.5ab{12.6 [35.4a {4.1 23.8b 9.5 10.4c |3.6
Lying with stretched hindlegs (%) 52 9ab {9.7 55.4a {7.1 47.7b 75 1404c (74
Lying in fully stretched posture (%) [22.3a |14.1 {11.9b {39 4.6¢ 39 |3.8¢ 4.3

Different letters indicate significant differences in each line, SD = Standard deviation
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Effect of water availability on the drinking behaviour and
milk production of Holstein cows

M.J. Hétzel, L.C. Pinheiro Machado F2, PS. de L. Dinon, T.D. da
Silveira, M.C. Yunes, S.S. Rigotti, J. Hoffmann,
J.M. dos Santos and M.C.A.C. Silveira

Lab. de Etologia Aplicada, Depto. de Zootecnia e Desenvolvimento Rural, Univer-
sidade Federal de Santa Catarina, CP 476, Floriandpolis, SC, Brazil, 88.040-300.

In the small and medium dairy farms in the state of Santa Catarina, Brazil,
water is often offered in a single drinker in the milking shed. Due to the effect of
social dominance, this may cause water restriction, for subordinate individuals,
which may have negative consequences on the animal’s welfare and production.
This study aimed at verifying the effect of water availability on the behaviour
and milk production of Holstein cows, in the subtropical region of Florianépolis
(27° S), Brazil. We used a 2 x 2 factorial design, with two seasons (winter and
summer) and two levels of water availability (ad libitum — AL — and restricted -
R). While AL cows (n=8) had water 24 hours/day, R cows (n=8) were offered
water for only 45 min during the afternoon milking. A five days habituation
period with the treatments procedures was allowed before each phase of the
study. After 5 days on the treatments, cows were observed during 48 hours on
alternate periods on the 5 following days. Every ten minutes a scan of the
group was made, and the frequency of ruminating, standing, laying, grazing,
and eating at through, was recorded. Agonistic interactions, drinking, licking
mineral, defecating and urinating were recorded as events during the same
observational period. Milk production was recorded before and after the
treatments. Data were analysed using SAS analysis of variance. Cows in the
water-restricted treatment spent less time drinking, ruminating, licking mineral
and laying down (P<0.001), and more time standing, than cows with water ad
libitum (P<0.001). A higher frequency of agonistic interactions was also
observed among R cows (P<0.0001). Milk production and other behaviours
were not affected by water availability. The level of water restriction imposed to
Holstein cows in this experiment did not affect their production. However, the
welfare of the animals was probably compromised, as shown by the increase in
agonistic interactions.
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Do lactating sows influence each others’ nursing
frequencies through nursing vocalizations?

G. llmann, H. Chaloupkova, J. Podrouzek and M. w_uixm

Group of Ethology, Research Institute of Animal Production,
* Prague, Czech Republic

Lactating sows have a high tendency to synchronise their nursing bouts. We
hypothesised that acoustic cues are involved and that nursing grunts by one
sow can incite another sow to start nursing before she would do so by herself,
thus increasing her nursing frequency. The present experiment assessed how
frequency of nursings, the proportion of nursings without milk ejection and the
sow’s and piglet's behaviour within the nursing bouts were affected by hearing
nursing vocalizations of alien sows. As vocal cues, several 3-min sections of
tape recordings containing nursing vocalizations of several sows were prepared.
Sixteen lactating sows, on average 12.5 days p.p. were used in a repeated-
measures design. Nursing behaviour of each sow was video taped for 6 h on
two consecutive days in an acoustically isolated room where no other sows or
piglets were present. On one of the days (control, C) spontaneous nursing
behaviour was recorded without any interference. On the other day (playback,
PB), the vocal cues were reproduced from a loudspeaker near the pen 30 min
after each nursing. If no nursing occurred, further cues were reproduced at 10
min intervals. During PB days the sows had significantly higher nursing frequency
(9 vs. 7.3 nursings per 6 h, paired t-test, p<0.0001) and also a higher frequency
of nursings with milk ejection (7.5 vs. 6.5, paired t-test, p<0.05). However, the
frequency of nursings without milk ejection tended to be higher in PB (16% vs.
10%, paired t-test, p<0.1). There were no significant differences in PB vs. C
days in the proportion of nursings initiated by the piglets (70% vs. 85%),
terminated by the piglets (64% vs. 47%) or in the duration of post-ejection
udder massage (338 s vs. 310 s). Multiple linear regression analysis showed
that the probability that a sow will react to the playback could not be predicted
from variables like piglet age (range 9-18 days), litter size (range 5-16 piglets),
or the sow's spontaneous nursing frequency on the C day (range 5-8 nursings
per 6 h). The results indicate that vocalizations of other lactating sows can
increase nursing frequency. From the present experiment, we cannot exclude
that less specific acoustic cues would have a similar effect, although this seems
improbable. The effect in the number of milk ejection’s is lower, because the
proportion of nursings without milk ejection’s tends to increase as a result of
the stimulation as well.
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The effects of an escape box to prevent agonistic behavior
after regrouping in weaning pigs

T. Ishiwata, K. Uetake and T. Tanaka

School of Veterinary Medicine, Azabu University, Sagamihara, Kanagawa
229-8501, Japan

In intensive pig production, growing pigs are often regrouped and this generally
leads to vigorous fighting. Pigs with hides to use in escaping attack fight less
during the initial 30 min after regrouping (McGlone and Curtis, 1985). Twenty-
four weaning pigs from five litters kept in three pens post weaning were used to
determine the effects of an escape box on reducing a pig's agonistic behavior
after regrouping. The pigs were allocated to six pens (1.8 x 3.0 m each) of four
animals each and kept with their peers for two weeks. Then the lightest pig
from each pen was removed and isolated for two weeks, and then regrouped
with its original peers. At the time of regrouping, half of the pens were equipped
with an escape box (70 x 80 x 70 cm). The behavior of the pigs was videotaped
from 9:00 to 16:00, and the duration and frequency of agonistic behavior and
access to the escape box was measured for four days after regrouping. Body
weight was measured for individuals every week over the experiment period,
which included the day of removing, the day before regrouping and six days
after regrouping. The back of each pigs’ ears were photographed on the days
of the body weight measuring, and 21 hours and three days after regrouping
to score injuries. The duration of agonistic behavior was longer on the first day
after regrouping in the pen without a box than those on the 2nd-4th days and
all four days in the pen with a box (Seffe's test, df=16, P<0.05 in all
comparisons). The frequency of agonistic behavior tended to be higher in the
pen without a box than in the pen with a box (F, |, =2.38, P=0.14). The frequency
was especially high during the initial 20 min after regrouping in both pens. The
frequency of access to the escape box for the isolated pig was higher than that
of the pigs who remained as a group. The frequencies of agonistic behavior
and access to the escape box were significantly correlated (r,=0.79, n=24,
P<0.01). As for the injury score and body weight gain, there was no difference
between the pen with a box and the pen without a box. It is suggested that the
escape box may have effects on reducing agonistic behavior, but could have
no effect on preventing injuries or promoting weight gain in regrouped weaning
pigs. Further observation will ascertain the relevance of these results.
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The role of opioids and oxytocin in mediating species
differences in maternal behavioural expression

S. Jarvis, C.M. Dwyer and A.B. Lawrence

Animal Behavioural Sciences Dept., Animal Biology Division, SAC, West Mains
Rd., Edinburgh, EH9 3JG, UK

The behaviours associated with maternal care-giving are species specific and
reflect underlying reproductive strategies. Pigs and sheep, differ markedly in
both reproductive strategy (e.g. litter size, relative size of offspring, nesting,
offspring recognition) and in their maternal behaviours. Here we discuss results
from various experiments concerned with the description and understanding
of maternal behaviour involving 23 ewes and 67 pigs in total. Maternal behaviour
in the sheep is associated with active, responsive behaviours towards the lamb
characterised by intensive licking and low-pitched vocalisation. High maternal
responsiveness is related to a close bond between ewe and lamb and low lamb
mortality. In the pig maternal behaviour is associated with decreased activity
(increased time spent lying to allow full udder exposure and reduce crushing)
and unresponsiveness towards their piglets. Maternal responsiveness to piglets
declines as parturition progresses, reaching a trough at 3-4 hours after delivery
of the first piglet (p<0.001). High maternal responsiveness in the pig is
associated with increased savaging of piglets (p <0.001). These divergent ma-
ternal behaviours may be arrived at by similar or differing neuroendocrine
substrates. In the sheep, administration of the opioid antagonist, naltrexone,
at the onset of labour causes a decrease in grooming attention (Control: 64.9%
of time vs. Naltrexone: 50.5% of time, p=0.015). In contrast, antagonism of
opioids by naloxone in the pig stimulates an increase in maternal responsiveness
to piglets. In our studies opioid antagonism did not cause an increase in
circulating cortisol (sheep: p=0.32, pigs: p=0.82). We suggest that these
differences may be related to the effects of opioids on oxytocin (OT) release.
Sheep show a rapid onset of maternal behaviour at delivery, associated with a
50-fold increase in circulating OT levels. OT release is decreased by opioid
antagonists in the sheep. In the pig, the birth of the first piglet is associated
with an increase in plasma OT and a continuous rise in OT over the expulsive
phase. Naloxone administration causes an immediate and sustained increase
in plasma OT (Control: 157.2 pg ml"' vs. Naloxone: 290.3 pg mi*, p<0.001).
This suggests that the same neuroendocrine substrate, opioids, has divergent
effects on maternal behaviour that may be mediated via OT. The differing
behavioural responses of the two species to opioids may be a reflection of what
constitutes good maternal care in different reproductive strategies.
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Stress reactions in pigs with different growth rates —
possible domestication effects of resource
allocation strategies

P Jensen and J. Svensson

Swedish University of Agricultural Sciences, Department of Animal Environment
and Health, Section of Ethology, POB 234, SE-532 23 Skara, Sweden

Stress involves physiological and behavioural reactions which are energy
demanding. When an animal is genetically selected to allocate a high proportion
of available resources to, for example, growth, a correlated decrease in allocation
to other responses, such as coping, could be expected. In the present study,
we attempted to use the large within-litter individual variation of piglets in growth
patterns and food consumption as a means for studying effects of different
resource allocation strategies. In each of 15 different litters we weighed every
piglet at birth, and then three more times during the suckling period (at ages
17, 26, and 33 days). Based on the weight curves generated by these weighings,
we selected three piglets in each litter, one with a steep increase in weight, one
with low, but constant growth, and one intermediate. in addition, the focal
piglets were weighed at 42 days of age, i.e. one week after weaning. At the age
of approximately 33 days, each piglet was exposed to an open-field test (OFT).
Immediately before and after the OFT, saliva was obtained for cortisol analysis,
and heart rate was measured during five minutes of immobilisation. Piglets
with low growth rate (L) tended to have a higher relative weight gain after
weaning than those with high (H) or intermediate (l) growth rates. L pigs urinated/
defecated significantly more in the OFT and had a significantly higher cortisol
increase and increase in heart rate than | and H pigs. There were some
tendencies that the L pigs were more active in the OFT. The results indicate
that L pigs had stronger physiological reactions to the acute stressors of the
OFT, used a more energy-demanding behaviour in the OFT, and had a less
affected growth after weaning. This may be a result of H pigs being less able to
allocate adequate energy to adaptation and coping.
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Phenotypic relationships between different fear reactions in
F,-intercrosses of red junglefowl and White Leghorn layers:
Effects of sex and resource allocation

P Jensen, K. Schiitz, B. Forkman' and L. Andersson?

Swedish University of Agricultural Sciences, Department of Animal Environment
and Health, Section of Ethology, POB 234, SE-532 23 Skara, Sweden; 'University
of Stockholm, Deparment of Zoology, Biology, SE-106 98 Stockholm, Stweden;
2Swedish University of Agricultural Sciences, Department of Animal Breeding and
Genetics, POB 7023, SE-750 07 Uppsala, Sweden

Laying hens have been selected to allocate a large proportion of available
resources to growth and reproduction, at the expense of other energy
expenditure. Reactions to fearful stimuli sometimes involve energy-demanding
behaviour, and may therefore be affected as a correlated selection response.
To study the effects of resource allocation and sex on responses to different
fearful situations, we used 267 F,-intercrosses (28 weeks old) between red
junglefowl and White Leghorn layers. Such crossings show very high
phenotypical variation. Residual food intake (RFI) was estimated from the
regression of food intake on metabolic body weight. RFlis a common measure
of available resources which are not allocated to growth and reproduction. We
studied the behaviour during three tests: Novel object test, where an unknown
object was presented together with novel food in the food trough of the
individually caged birds; Tonic immobility test; Restraint test, where the birds
were restrained with a rope around one tarsus for five minutes. Factor analysis
of the behavioural variables showed that 49.6% of the variation in response
correlations were explained by four factors: (1) “Tonic immobility-responses”,
(2) “Avoidance of novel object”, (3) “Mild resistance to restraint”, and (4) “Strong
resistance to restraint”. ANOVA showed that males had significantly higher
scores than females for “Avoidance of novel object”, “Mild resistance to restraint”
and “Strong resistance to restraint”. In females, higher RFl was associated with
higher scores on “Mild resistance to restraint” and on “Strong resistance to
restraint”. The results show that fear reactions in fowl is a complex of at least
four different factors, and that sex as well as resource allocation pattern may
affect reactions to fearful situations in fowl. Females with high RFl appear to be
able to allocate more resources than those with low RF1 to active fear responses.
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Interactions between the stimulating calf and milk yield in
dual purpose cattle

J.Jung!, P. Jensen!, C.A. Sandoval® and K. Svennersten-Sjaunja’

'Swedish Univ. of Agric. Sciences, Dep. of Animal Health and Environment, PO.B.
234, SE-53223 Skara, Sweden. 2FMVZ-Univ. Of Yucatan, Mexico, PO.B. 4-116,
Merida, Yucatan, 97100, Mexico. Swedish Univ. of Agric. Sciences, Dep. of
Animal Nutrition and Management, PO.B. 7024, SE-75007 Uppsala, Sweden

In many tropical countries dairy cows of cross-bred Bos taurus/indicus cattle
are kept in a dual purpose system called ‘restricted suckling’ where the calves
are allowed to suck the residual milk after milking. According to many authors
the calves’ suckling increases milk yield by 20 to 40%. In a study with 22 cow-
calf pairs we differentiated between the effects of udder emptying and tactile
stimulation. When having 30 min access to the dam after milking the focal
calves spent an average of 15 min sucking. We interrupted the nursing after
half of the nursing time and found that the calves ingested 715 g of milk during
the first half of the nursing but only 12 g during the remaining time. Why do
the calves continue to suck an empty udder without ingesting more milk? We
know from previous studies that hungrier calves suck the empty udder for a
longer time. Our hypotheses was that suckling beyond udder emptying serves
as a signal to the cow to produce more milk in future. We tested the hypothesis
that longer suckling may increase milk yield in future nursings in a study with
18 cow-calf pairs. For 3 weeks 9 calves got 30 min access to the cow after
milking whereas the other 9 calves’ access was limited to 8 min. The cows with
30 min calf contact increased daily milk yield by 6 % compared to the 8-min
cows. The conclusion of our studies is that suckling beyond udder emptying
probably serves as a signal to the cow to produce more milk in future.
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The effect of environmental enrichment on aggressive head
pecking in commercially housed broiler breeders
subject to feed restriction

L.A. King

Department of Zoology, University of Oxford, South Parks Road, Oxford,
OX1 3JA, United Kingdom

Broiler breeders, the parent stock of meat chickens, are selected for broiler
traits of maximal growth rate and feed conversion efficiency. Feed restriction is
employed during rear to maintain physiological health but is also associated
with increased aggression (relative to ad libitum fed birds), increased drinking
and stereotyped pecking. This study assessed the effect of provision of a pecking
and foraging resource on aggression in commercially housed breeders. 16388
Ross 508 broiler breeder pullets were reared in three identical commercial
houses. Each house was divided into two treatments: standard rearing conditions
(control) and standard husbandry with plastic-wrapped wood-shavings bales
placed on the house floor (enriched). Birds were reared from 0-18 weeks in
either treatment or control. At 18 weeks old, simultaneous video recordings
were taken from cameras above each pen, on six occasions throughout the
light period (sample length ten minutes; one sample per hour from 10am-
3pm). Focal samples tracked one bird, chosen from a random position on a
gridded video screen, for ten minutes. Behaviour, bout duration and resource
use were recorded. Rate of aggressive head-pecking was calculated as pecks
per bird per hour and compared between enriched versus control hens using
one-way repeated measures ANOVA, blocking by house. Production and
environmental measures were also considered, to control for confounding
variables. Aggressive head-peck rate was reduced in hens reared with enrichment
(mean pecks/bird/hour: enriched = 8.74, control =13.13; F (1,15) = 12.15,
p=0.003). This effect was pronounced when birds used the drinker (mean
enriched = 1.87, control = 54.0; F (1,15) = 15.04, p=0.001). Focal hens in
the enriched condition approached the drinker less frequently (F (1,34) = 4.42,
p=0.04) and encountered fewer birds at the drinker (Ime, z=3.03, p=0.002).
Enriched breeders spent 30% of the time budget interacting with bales. Bale
provision reduces aggression in young broiler breeders and may provide a
simple and practical means of improving bird welfare.
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The use of olfactory cues in social recognition of
juvenile pigs

H.H. Kristensen, R.B. Jones, C.P. Schofield, R.P White and
O.M. Wathes

! Silsoe Research Institute, Wrest Park, Silsoe, Bedfordshire MK45 4DF, UK; *Roslin
Institute (Edinburgh), Roslin, Midlothian EH25 9PS, UK

Social recognition is essential in maintaining a stable social group structure.
Failure to recognise familiar conspecifics in social groups of juvenile pigs may
initiate agonistic encounters that can compromise welfare and productivity.
Current housing systems may allow build up of atmospheric ammonia, which
may interfere with the olfactory system and compromise olfactory perception.
This study aimed to assess the role of olfaction in social recognition of juvenile
pigs and determine whether chronic ammonia exposure compromises a pig's
ability to distinguish between a familiar and an unfamiliar conspecific. Thirty-
two weaned, male Duroc x Landrace pigs (Sus scrofa) were kept in either 35+/
- 4.88 ppm ammonia or in fresh air, 3.2 +/- 0.97 ppm. At 6-7 weeks of age,
sixteen randomly selected pigs were tested in a modified Y-maze for their
reactions to a familiar and an unfamiliar pig in a near test (providing visual,
tactile, olfactory and auditory cues) and a remote test (providing olfactory cues
only). Each test lasted five minutes and the latency to approach, time spent
with and number of visits made to the familiar and the unfamiliar stimulus pig
were recorded continuously. Overall, pigs spent significantly more time visiting
both the familiar and the unfamiliar pig in the near test than in the remote one
(ANOVA, p<0.001). Pigs that had received chronic exposure to ammonia visited
the familiar pig more often and spent longer near it than the unfamiliar one
regardless of the test situation (p<0.05) whereas those reared in fresh air spent
longer near the unfamiliar animal (p<0.05). The present results suggest that
pigs from both treatment groups employed olfactory cues in social recognition
but that chronic exposure to ammonia did not interfere with this ability. However,
ammonia treatment seemingly affected social preferences, thus indicating an
unknown and more fundamental effect of living in ammoniated atmospheres.
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Effects of presence of the dams during handling of
young calves

C.C. Krohn

Department of Animal Health and Welfare, Danish Institute of Agricultural
Sciences, Research Centre Foulum, PO. Box 50, DK-8830 Tjele, Denmark

In many dairy farms calves are separated from their mother immediately after
birth and reared artificially. The caretaker handles the calf and hand-feeds it
with milk from the first day of life, which leads to animals that are less timid and
easier to handle. These positive effects of the close relationship between
caretaker and calf during early life may be disturbed by the presence of the
dam. Forty Danish Holstein-Friesian calves were divided into four treatment
groups during the first four days of life. Single pen immediately after birth — no
handling (group S), single pen - handling during the first four days (group SH),
cow and calf together in a maternity pen - no handling (group C), and cow and
calf together — handling during the first four days (group CH). The handling
consisted of hand-feeding with milk from a teat-bucket and patting, stroking
and talking to the calf for 6 minutes three times a day. All calves were placedin
single pens from day 5 until the end of the experiment at day 55 and with a
minimum of human contact in this period. All calves were individually tested
for their reaction to humans (voluntary approach test) in their home pen at
days 20 and 40. The latency to approach a test person as well as the shortest
distance between the calf and the person during the 5-min. test were recorded.
The calves position (rear or front of the pen), orientation (facing towards or
away from the person) were recorded immediately before the test started and
during the test. The latency to approach (s) for the four groups at days 20 and
40 were 240, 13, 241 and 234 (KW 23.94, P=0.0001) and 238, 29, 202 and
229 (KW 21.30, P= 0.0001), respectively. Percentages of calves in front of the
pen during the tests were for the two test days 37, 100, 18 and 55 (KW=17.80,
P=0.0005) and 15, 90, 30 and 10 (KW=20.12, P=0.0002), respectively. The
calves appear not to perceive the human contact when the dams are present
during the handling sessions.
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Intra- and interbreed variability of domestication-related
behaviour in pigs

V.S. Lankin, J.P. Signoret!, M.F. Bouissou' and T. Burlot?

Institute of Cytology and Genetics of the SD RAS, 630090, Novosibirsk, Russia;
'Comportment animal, INRA/JCNRS-Ura 1291, F-37380 Nouzilly, France;
2PenArLan, B.R3 - 35380 Maxent, France

This study investigated the behaviour of pigs in a situation of conflict between
feeding motivation and fear of humans (Lankin, 1997, Genet. Sel. Evol., 29:73-
92). The experimental subjects used were female pigs of the breeds Large
White (LW, n=35) and Mei-Shan (MS, n=13) and 29 females and 29 males of
the each of the breeds Laconie (L) and Tia-Meslan (TM). The newly created
synthetic breeds L and TM have not been directly selected for behavioural
traits such as the animals’ resistance to emotional stress (neither LW nor MS).
A certain level of variability particularly in behaviour related to domestication,
such as fear-motivated defence reactions can therefore still be expected. The
animals were tested first in groups of 5, than individually under social stress.
Each animal received a score between 1 and 6, based on the number of
times the experimenter was able to mark them with a painting stick when
they approached the food behind which he stood. When tested in groups,
MS pigs had low scores (1.0 +/- 0.00), which was the result of withdrawal from
the human (“wild" phenotype). On the other end of the scale, LW pigs had
high scores (5.8 +/- 0.13) as a result of their lack of withdrawal from the human
(“domesticated” phenotype). At the age of 3 months, female L pigs showed
less withdrawal from the human than female TM pigs (scores: 4.5 +/- 0.45 and
3.3 +/-0.45, respectively; P<0.05). At 6 months of age, there were differences
between the breeds in both sexes (female L. and TM: 3.1 vs 5.1; P<0.005;
male L and TM: 5.1 vs 3.6; P<0.025). There were no sex differences in either
breed at the age of 3 months, but at the age of 6 months, female L pigs
showed higher levels of withdrawal than males when tested in isolation
(scores: 2.5 +/- 0.39 and 4.3 +/- 0.55, respectively). There were no sex
differences in TM pigs. Social isolation increased fear reactions in all breeds
except MS, but the order of breeds was the same as in the group tests (MS
(1.6 +/-0.21) <L (2.5 +/-0.39) < TM (4.2 +/-0.57) = LW (5.1 +/-0.22)). It
is concluded that in contrast to the basal LW and MS, the synthetic breeds —
genetically homogeneous on the traits of halothane resistance and glycolysis
potential - are heterogeneous with respect to the “domestic” behaviour.
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Welfare: It's all in the Mind

N. Latham, S. Sharpe, K. von Schmalz Peixoto and G. Mason

Zoology Department, University of Oxford, South Parks Road, Oxford OX1 3PS,
England

Vertebrates receive inputs via sensory modalities such as vision and
chemoreception, and homeostatic systems monitoring internal states such as
nutrition. Inputs are identified in the primary sensory cortices, before being
transmitted to the secondary sensory areas in the orbitofrontal cortex, where
information is stored regarding their reward value. The reward values for some
stimuli are innate, but most others are learned via stimulus association learning
— mediated by the orbitofrontal cortex and amygdala (Rolls, 1999, The Brain
and Emotion: 75-147). These values may be affected by environmental
conditions, with moderately poor conditions enhancing the value of positive
stimuli, whilst severe impoverishment may result in anhedonia or depression
(Spruijt et al, in press, Applied Animal Behaviour Science). Cognitive processing
of stimulus reward values gives rise to states of emotion (Rolls, 1999; Spruijt et
al, in press). Stimuli causing emotion also cause changes monitored by welfare
scientists: autonomic changes (e.g. heart rate — mediated by the pons and
medulla); endocrine changes (e.g. CRH secretion — mediated by the
hypothalamus); opioid mediated hypo/hyperalgesia; reflex actions (mediated
by the spinal cord); and motivated behaviour. Motivated behaviour patterns
are initiated and modulated by the basal ganglia and prefrontal cortex (Norman
and Shallice, 1986, Consciousness and self-regulation: advances in research
and theory: 1-18). Some are species-typical ‘fixed action patterns’ or schemas,
stored in the motor cortex, and others develop into stereotyped schemas via
pathway-sensitisation in the cerebellum (Fentress, 1976, Perspectives in
Ethology, 1: 135-169; Carpenter, 1990, Neurophysiology: 279-301). Repetitive
stereotypic behaviours in captive animals may occur because motivated
behaviours become abnormally rewarding (Spruijt et al, in press), but they are
also known to result from basal ganglia dysfunction (Norman and Shallice,
1986; Garner, 2000, The aetiology of stereotypy in caged animals, PhD thesis:
26-40). Appreciating these central processes is essential for understanding
normal and abnormal responses to captivity, and for understanding why these
physiological and behavioural responses differ between individuals and across
vertebrate taxa.
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Identification of factors important in managing deep
bedded vs. non-bedded confinement (NBC)
facilities for swine

D.C. Lay Jr.!, M.F. Haussmann', M.J. Daniels?, J.D. Harmon?® and
TL. Richard?

Department of Animal Science’, Department of Statistics?, and the Department of
Agricultural and Biosystems Engineering®, lowa State University,
Ames IA, 50011, USA

The effect of housing on environment and behavior of 580 crossbred feeder
pigs have been studied in a comparative trial with three deep-bedded hoop
structures and one totally, environmentally- controlled slatted-floor building.
Pigs were fed from round feeder with separate covered feeding surfaces. In
order to assess animal welfare, behavior indicative of both poor and rich welfare
were quantified. Behavior indicative of poor welfare were considered to be the
performance of aberrant behavior, stereotypical behavior (such as belly nosing)
and excessive fighting. Behaviors indicative of rich behavior were normal
maintenance behaviors and play behavior. Hoop structures experienced lower
winter air temperatures than did the confinement building (mean, 4.8°vs. 18.1°
Q), but effective temperatures for the animals were enhanced in the hoop
structure by heat generated by the decomposing bedded pack (ranging from
approximately -1.1°C to 47°C). Pigs raised in the NBC system were found to
be resting more often (P < .03); however, they were also found to perform
more aberrant and stereotypical behavior in addition to more fighting (P <
.03). NBC pigs were found to perform more play behavior than confinement
raised pigs (P < .03). Cortisol concentrations during handling were also greater
(P < .04) for the pigs raised in the NBC system indicating that they were more
stressed than the hoop pigs. Respiration rates were not different between pigs
in the two treatment groups. Based on the greater incidence of aberrant,
stereotyped, and agonistic behavior of confinement pigs and the greater
incidence of play behavior by hoop raised pigs; the welfare of hoop raised pigs
is considered to be richer than that of confinement raised pigs. The major
contributing factor to explain this is likely the provision of bedding, which allows
the pigs an opportunity to perform species typical behavior.
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Ranking the humaneness of possum poinsons

K.E. Littin and C.E. O'Connor

'Animal Welfare Science and Bioethics Centre, Institute of Food, Nutrition and
Human Health, Massey University, Private Bag 11-222, Palmerston North, New
Zealand; ?L andcare Research, PO Box 69, Lincoln, New Zealand

Every year, millions of brushtail possums (Trichosurus vulpecula) are poisoned
in large-scale control operations in New Zealand because they damage
indigenous forests, kill endangered fauna, and carry tuberculosis. Recent
legislation changes, driven by an increasing awareness of animal welfare,
demand the use of humane control methods. Prior to our study, the
humaneness of possum poisons was not known. This paper describes the
difficulties we encountered ranking possum poison humaneness, and our final
assessment. All research was conducted with prior approval from an
independent animal ethics committee. We lethally dosed possums with poisons
normally used for possum control (cyanide, 1080 (sodium monofluoroacetate),
phosphorus, cholecalciferol or brodifacoum). Possums were bled to determi-
ne physiological changes, or observed for changes in behaviour and clinical
signs of poisoning, then autopsied after death to assess pathological changes.
The mean time until death, mean duration of iliness, and the type and prevalence
of changes differed between poisons. On average, death occurred 18 minutes
after cyanide, 11.5 hours after 1080, 18 hours after phosphorus, 9 days after
cholecalciferol, and 21 days after brodifacoum poisoning. Main signs included
retching during an 8 hour illness period after 1080, restlessness and a crouching
posture for 16 hours after phosphorus, inappetence and listlessness for 47
hours before death after cholecalciferol, and listlessness and abnormal postures
for 6 days before death after brodifacoum ingestion. Our ranking method
therefore had to allow for comparison between shorter acting poisons with
more severe noxious effects and longer acting poisons, sometimes with less
severe effects. We tried various methods to rank possum poisons based on the
duration, type, prevalence and severity of noxious effects. Based on our final
ranking, recommendations are given for the use of possum poisons in New
Zealand.
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The development of a welfare checksheet for
captive possums

K.E. Littin and C.E. O'Connor
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Brushtail possums (Trichosurus vulpecula) are a managed, introduced pest in
New Zealand. As a result, they are the subject of extensive research and large
numbers are kept in facilities throughout New Zealand. In the course of our
research on possums, we have observed a number of general and treatment-
specific sickness behaviours. We aimed to develop a welfare checksheet for
the general husbandry of captive possums based on these observations. The
checksheet could also be used to define humane end-points for possum
research (typically, points beyond which animals will die, and at which they can
be humanely euthanased to reduce suffering). General behavioural and clinical
signs seen in sick possums include inactivity, listlessness, depressed reactivity,
changed appearance (e.g. ears lowered, unfocussed staring, sunken eyes,
staring coat, abnormal postures), resting outside the nest and abnormal
breathing. A reduction in normal behaviour, including eating, drinking and
grooming, eventually leads to body weight loss, dehydration and an unkempt
coat. Comparative behavioural changes observed in possums given mitigating
drugs often supported our interpretation of these behaviours. For example,
analgesics given with certain poisons appeared to delay the onset of abnormal
postures, suggesting that these are pain-related in possums, as in other animals.
We developed a welfare checksheet which has been used successfully in our
facility to develop new humane endpoints. In the past we have relied solely on
body weight loss, but now we use a suite of indicators to specify endpoints at
which possums are humanely euthanased. We suggest our checksheet could
be adapted for use in other possum facilities throughout New Zealand.
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Effect of stage of lactation and breed on how dairy cows
accept foster calves

J. Loberg and L. Lidfors

Department of Animal Environment and Health, Swedish University of Agricultural
Sciences, PO.Box 234, SE-532 23 Skara, Sweden

We examined at what time after separation from their own calf dairy cows best
accepts four foster calves, and if there are differences between two breeds in
their ability to accept foster calves. In total 48 cows, 24 Swedish Red and White
(SRB) and 24 Swedish Holstein-Freisian (SLB) were used. They were tested at
four different times after separation from their own calf 1) directly 2) four days
3) 30 days and 4) 180 days after (n=6 cows/treatment). Twelve groups, with
two calves of each breed were used to test the cows, which were loose in the
pen. Each group met four cows of the same breed from different treatments in
a random balanced order during 29 h. Behaviours were recorded with direct
observation the first and last two h. using one-zero sampling at 3-min. intervals.
The behaviours were tested statistically with ANOVA. There was no significant
effect of the different stages of lactation. SRB cows sniffed the calves significantly
more than SLB cows during both observation periods (p<0,05). Aggressive
behaviour did not differ between the two breeds. Two SLB cows were so
aggressive that they had to be tied immediately, and were excluded from further
analysis. Seven cows (2 SLB, 5 SRB) were so aggressive that they had to be
tied between observation periods. Cows that were tied between observation
periods butted the calves more during the first observation than the cows that
were kept loose (p<0,001). Calves suckled less on cows 180 days after than
on cows that were taken directly or four days after separation from their own
calf (p<0,05). The SRB calves suckled and tried to suckle the cows more than
the SLB calves (p<0,001;p<0,05). It is concluded that dairy cows of both
breeds and from different stages of lactation accept alien foster calves equally
well.
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Sow-piglets recognition in early postpartum period

J. Maletinska', M. Spinka!, J. <_\<n30<m_. I. Stehulovéa!, J. Panama' and
J. Simunek?®

!Research Institute of Animal Production, Prague — Uhrineves, Czechia; 2Institute of
Animal Physiology and Genetics, Czech Academy of Sciences, Prague ~
Uhrineves, Czech Republic

Based on olfactory cues, sows can discriminate their own one-day old piglets
from alien ones. Based on previous results, we concluded that the early
recognition is probably mediated by the individual smell of each piglet rather
than by some smell which is shared by the whole litter. Consequently, we
investigated how is the recognition modified by the presence of visual and
acoustic cues. We used twenty sows individually housed in farrowing pens.
Parturitions were induced in two sows on the same day. From each litter four
piglets were selected after birth. For the next 24 hours, two of them (Own
Nonsniffed) stayed with the litter, but were prevented to go near mother’s snout.
Two other piglets (Alien Sniffed) were suckled by their mother, but between
nursings, they were transferred into the pen of the second sow, where she
could sniff them through a wire mesh partition. At the end of manipulation
period, each sow was subjected to two testing situations: first, a preference test
with anaesthetized piglets, the results of which were reported previously. Second,
to three 2.5 min preference tests in which the following combinations of vigilant
(vocalizing and moving) piglets were used: Own Control vs. Alien Control; Own
Control vs. Own Nonsniffed and Alien Control vs. Alien Sniffed. The interest of
the sow in these two piglets and her accompanying grunting rate was recorded.
In none of the three tests did the sows show a preference for a specific type of
piglet (Own Control vs. Alien Control: duration of interest, 22% vs. 19% of 2.5
min., grunting frequency, 39 vs. 36 grunts per 2.5 min.; Own Control vs. Own
Nonsniffed: duration of interest, 17% vs. 20% of 2.5 min., grunting frequency,
41 vs. 42 grunts per 2.5 min.; Alien Control vs. Alien Sniffed: duration of interest,
22 % vs. 12% of 2.5 min., grunting frequency, 55 vs. 28 grunts per 2.5 min.).
This is in contrast with the previously reported results, in which the sows showed
a significantly higher frequency of interest for Own Control than for Own
Nonsniffed and Alien Control piglets. We conclude that in the presence of visu-
al and acoustic cues from distressed piglets, sows on the second day post
partum do not distinguish between own and alien piglets, even though they
are potentially able to do so based on olfaction.
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Thermoregulation in deer during transport

L.R. Matthews!, R.G. Harcourt? and J.F. Carragher®

!Animal Behaviour and Welfare Research Centre, AgResearch, Ruakura, Private
Bag 3123, Hamilton, New Zealand; *Marine Mammal Research Group, Gradualte
School of the Environment, MacQuarie University, Sydney, 2109, Australia;
3School of Biological Sciences, Flinders University of South Australia, GPO Box
2100, Adelaide, 5001, Australia

Little is known of the vulnerability of deer to heat stress, or of successful
techniques to ameliorate thermoregulatory challenge during transport. This
study aimed to quantify the body temperature (Ts) profiles for undisturbed
deer at pasture and during transport (with and without additional cooling).
Fifteen non-pregnant mature red deer (Cervus elaphus) hinds (allocated to
three groups) were used during summer. Ty was recorded at 5 minute intervals
for 24 h each day for the duration of the 14 day study using an intravaginal
sensor and data logger (Vemco Minilog-Tx). Ambient and black bulb
temperatures and relative humidities (RH) were also measured in the field and
in the transporter. The three groups received three treatments in a 3 x 3 Latin
square design. The treatments were: remain in home paddock, transport (4 h)
in the front pen, and transport (4 h) in the rear pen. During the experimental
period, the animals were transported on Days 3, 5 and 7 (during which the
front pen was sprayed with water for 60 min) and on Days 10, 12 and 14 (when
the rear pen was sprayed for 60 min). On other days the deer were at pasture.
Mean ambient temperatures in the transporter and at pasture were about 25
degrees Centigrade and the RHs were about 60%. Undisturbed hinds at pasture
exhibited a circadian rhythm in T, with an amplitude of 1.3°C , peaking from
mid to late afternoon until 0300 h. Overall, mean T, was 38.2° C. Handling
and loading deer onto the transporter increased Ty, (p< 0.05) from 37.9 to
39.1°C. As travel proceeded the T declined by about 0.5°C. Sprinkling animals
with water had no significant effect on Ts. Overall, the mean T; of transported
animals was significantly (p < 0.05) elevated (by 0.8° C) throughout the journey
and returned to normal levels 60 min after unloading. Handling animals prior
to transport had the biggest influence on Ty which did not return to basal
values until after return to pasture. Sprinkling with water for 60 min was ineffective
in assisting thermoregulation, but there was little need for additional cooling as
there was little evidence of heat stress (as body temperatures were below 40°C)
in the transported animals.
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Does my feather pecking behaviour affect yours?

T.M. McAdie and L.J. Keeling

Department of Animal Environment and Health, Swedish University of Agricultural
Sciences, PO.Box 234, 532 23 Skara, Sweden

Feather pecking is a particular problem in loose-housing systems where many
hens can be affected by few feather peckers. It is an even larger problem if it
spreads throughout the flock. If this occurs by social disruption within the group
or imitation of one bird by another then we would expect that hens of a low
feather pecking (LFP) strain would feather peck more when they were housed
with a high feather pecking (HFP) strain than when they were housed with only
low feather peckers. The environment (cages or litter-floor pens) might also
have an effect on the spread of feather pecking. 330 hens were divided between
three treatments: all from a HFP strain, all from a LFP strain, or half of each
strain. Numbers of gentle and severe feather pecks given were recorded at 13-
15 weeks (3 treatments x 5 pens; 3 treatments x 10 cages) after which hens
from mixed groups were discarded and the remainder were put into new groups.
Behavioural observations were carried out when these 234 hens were 30-32
weeks (3 treatments x 3 pens; 3 treatments x 8 cages). In only cages, and only
at 30-32 weeks old, LFPs housed with HFPs gave significantly more gentle
feather pecks (p = 0.005) than LFPs housed alone. Conversely, HFPs housed
with LFPs gave significantly fewer gentle feather pecks (p = 0.003) than hens
who were housed with only HFPs. No significant effects on severe feather pecking
were found in either the pens or cages. Despite large numbers of gentle feather
pecks there was 1.0 significant effect in pens at any age. Thus, there is evidence
that gentle feather pecking behaviour of older hens in cages is affected by
feather pecking behaviour of others, but there is no evidence of an effect in
pens or on severe feather pecking.
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Supplemental Vitamin C and a Beta-glucan product
enhance dairy calf welfare

C.A. McKee, S.D. Eicher, TR. Johnson and E.A. Pajor
USDA-ARS, Purdue University, West Lafayette I, USA

In the US, dairy calves are removed from the dam within hours of birth and
placed in new environments. Calves may become ill and lose weight indicating
that calf management is a serious animal welfare and production issue. The
objectives of this study were to evaluate the effects of 2 dietary supplements
on health, growth, immune function and behavior and to determine the efficacy
of these supplements to replace antibiotics in milk replacer. Forty-eight Holsteins
dairy calves were removed from dam within 4-12 hours after birth, fed pooled
colostrum for three days, and then placed on 1of 4 supplements added to calf
milk replacer; Control, Beta-glucan, Vitamin C, and Beta-glucan plus Vitamin
C. Calves were fed 10 percent of their body weight per day in 2 equal feedings.
Vitamin C was given at 250mg per feeding and Beta-glucan product was added
at 2.5 percent of dry milk replacer. Animals were video taped continuously for
6 weeks. Weekly body weight, body temperature, and blood samples were
taken for 6 weeks. Fecal scores were recorded daily. Weekly hematology
measures included hematocrit and fibrinogen. Hematocrit showed a main effect
of Beta-glucan. Interactions for Vitamin C and Beta-glucan were significant
(P< 0.01) for body weight change percent hematocrit, fecal scores, and
fibrinogen. Analysis of behavior data (n=24) showed that animals receiving
both supplements spent less time standing (P<0.10) at week 2 (9 vs 18 percent)
than Vitamin C only, and less time standing than Beta—glucan only (29 vs 14
percent) at week 5. Calves given Beta-glucan or Beta—glucan and Vitamin C
spent more time with their head in the bucket indicating more interest in feeding
(P<0.05). This study shows that supplemental Vitamin C and Beta-glucan
synergistically improve welfare, weight gain, and health status of dairy calves.
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Circulating beta-endorphin, ACTH and cortisol levels of
dairy cows after machine milking

P. Medica, E. Fazio, D. Alberghina, V. Aronica and A. Ferlazzo
Institute of Veterinary Physiology, University of Messina, italy

Previous studies demonstrated an increase of plasma cortisol levels 5-15 min
after milking. Recently it was found that cortisol increase is higher after manual
than after machine milking. On these basis, aim of this study was to evaluate
beta-endorphin, ACTH and cortisol responses to machine milking in dairy cows
to better evaluate the degree of stress related to this procedure. The research
was carried out on 11 Friesian dairy cows, 3-10 years old, at the 5" month of
pregnancy. The cows were usually milked twice daily (08:00 a.m.- 3:30 p.m.)
and blood samples were obtained before and immediately after both milking
(in order to appreciate any influence of circadian rhythm of these hormones)
on 4 different days. Beta-endorphin levels were unchanged after morning milking
(-1.45%), while increased after afternoon milking (+5.27%); no differences
between morning and afternoon basal levels were found. ACTH basal levels
were higher in afternoon than in morning (+ 14,5%), but no significant
differences were detected in response to the two milking. No correlation between
beta-endorphin and ACTH were found. Basal cortisol levels were significantly
higher in afternoon (P<0,001) than in morning, likely as an effect of circadian
rhythm. A significant increase of cortisol levels in morning (+ 23.22%; P<0,05)
and a significant decrease in afternoon (- 30.96%; P<0,01) after milking were
detected. These results suggest that machine milking, usually adopted in these
subjects, does not induce modifications on beta-endorphin and ACTH levels.
On the contrary cortisol response is significant, although its modifications are
depending on the sampling hour. The decrease of cortisol levels after afternoon
milking could be an effect of a negative feed-back on hypothalamus-hypophysis-
adrenocortical axis due to the overlapping of the highest afternoon basal cortisol
level and the response to morning milking.
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Assessing and improving the welfare of farm mink by
selection for explorative behaviour

S.H. Mgller and S.W. Hansen

Danish Institute of Agricultural Sciences, Dept. of Animal Health and Welfare, FO.
Box 50, DK 8830 Tjele, Denmark

The welfare of production animals may be improved by adapting the production
system to the needs of the animals and by selecting those animals best adapted
to the production system. As standard production systems provide a nest box
and ample cage space for the mink, no significant welfare improvements are
readily available for further adapting the housing system to the need of the
mink. Instead, a temperament test (the stick test) providing an efficient tool for
selection of those animals best adapted to the production system is now being
applied for use under commercial farm conditions. By inserting a stick into the
cage the test classifies the mink as timid, explorative or aggressive. The
explorative temperament indicates better adaptation and better welfare than
the timid or aggressive temperament. The stick test has been developed and
used for selection under experimental conditions for 11 generations. The
temperament classified in the stick test is positively correlated to the mink's
reaction in novel object and intruder tests as well as to cortisone response to
handling. Therefore, the test reflects the general temperament of the mink
rather than the specific reaction towards humans. In order to facilitate the use
of the stick test in practice, the test has been simplified and implemented on
six Danish mink farms. On average, 62% of 1800 adult mink females were
characterised as explorative in August, ranging from 40 to 74% on the six
farms. In February, 55% of 1300 9-month old female kits were characterised as
explorative (farm range from 32 to 75%). In order to improve the welfare at
farm level, a selection line of approximately 200 explorative females has been
established on each farm for the mating season in March 2000. The effects of
the behavioural selection in the first generation will be presented at the congress.
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Response of cull dairy cows to pre-slaughter management

J. Morrigan and T. Tennessen

Department of Animal Science, Nova Scotia Agricultural College, Truro, NS
Canada B2N 563

Cull dairy cows are a high-risk category of livestock for welfare problems, as
they generally arrive at an abattoir in poor body condition. A study was carried
out to describe pre-stunning behaviour and characteristics of cull Holstein cows.
This study investigated the effects of (1) reducing the noise of air-exhaust valves
on vertical doors in the single file chute, and of (2) a workshop with abattoir
staff aimed at reducing electric prodding of cows. Seven hundred and fifty two
cull Holstein cows were observed as they were handled in the stunning-box
area just prior to slaughter. Using zero-one sampling across all treatments
average frequencies of 58.4% balking, 50% struggling, 29.4% attempting to
turn around, and 36.6% trembling (n=752). Exsanguinated blood showed an
average packed cell volume (PCV%) of 35.8+£0.24 (n=625), 22.2+1.0 ng/ml
plasma cortisol (n=209). The longissimus dorsi muscle of the carcasses showed
an average pH of 6.76:£0.01 at 45 min post mortem (n=>534), and 6. 14+0.01
at 72 hours post mortem. Forty-one point eight percent of the cows were
emaciated (Body Condition Score=1, n=744), 82.4% were lactating, 15.6%
were pregnant, and 65% of the carcasses were classified as dark-cutters (pH
ultimate > 6.0). The installation of mufflers to reduce noise of air-relief valves
on hydraulic doors in the chute did not make a detectable difference in the
cows’ behaviour (P>0.10). Aworkshop on humane handling of cattle appeared
to lead to a reduction in the use of the electric prod from 96% to 67% (P <0.0001,
n=752). ltis suggested that initial training of staff at an abattoir led to margi-
nal yet positive improvemnents in the welfare of cull Holstein cows during the
immediate pre-slaughter period.
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Behavior of young pigs in response to isolation or
transport stress

J. Morrow-Tesch and J. Dailey

USDA-ARS Livestock Issues Research Unit, 123B Animal Science Building, Texas
Tech University, Lubbock, Texas. 79409-2141, USA

Due to health related issues piglets may be weaned at an early age and
transported to specific environments at distant locations. It has been reported
that younger animals experience less stress due to transportation and that they
recover faster than older animals but few studies have been conducted to study
the behavior of young pigs in response to transport. Eight sows and their litters
were used in this study. Three male and 3 female pigs (7 to 10 d of age) were
selected from each litter and randomly assigned to treatments. Treatments
were: control (C), pigs left in the farrowing crate with the sow (N = 16); isolated
(1), pigs moved to a separate building and placed in a straw-bedded kennel for
8 hr without access to creep feed and water (N = 16, 0.08m?/pig); and transport
(T), pigs placed in a straw-bedded kennel and transported for 8 hr (N = 16,
0.08m?pig). Behavior was continuously video recorded in each of the three
environments. Data were analyzed using GLM within SAS. Transported pigs
spent more time lying than C or 1 (50.6, 70.3 and 84.2% for C, 1 and T
respectively) and time spent lying increased over time for C but decreased for
land T pigs (P < .001 for time by treatment interaction). Standing behavior
increased over time for all three treatments (P < .05). Only C pigs showed
nursing or agonistic behavior (P < .01). Transported pigs preferred to lie down
during transport. Transport also caused a reduction in ability to maintain body
temperature and weight without impacting glucose levels. Isolation of pigs at
7-10 d of age appears to play a large role in transport stress.
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Group-housing systems for gestation sows:
welfare and reproduction

B. Mortensen

The National Committee for Pig Production, Danish Bacon and Meat Council,
Axeltoru 3, DK-1609 Copenhagen V, Denmark

Animal welfare has become an increasingly important issue for the Danish pig
industry during the last decade. In the late 1980s pigs were primarily housed in
confinement systems. However, in the 1990's the public has expressed
increasing concern about pig welfare. This has led to development of new
housing systems allowing the animals more freedom to mave as well as their
application in commercial practice. These developments have been fortified
by national legislation requiring that pregnant sows be kept loose in groups,
while weaners and finishing pigs must have access to rooting materials and a
cooling system. Over the last decade a large number of our studies have provided
information regarding housing details that are important for animal welfare
and production. Research of sows in group-housing systems indicates that
space allowance, control of feed intake, grouping procedure and pen design
are important constituents of management and pen design. Several on-farm
comparisons of time of group formation have demonstrated that number of
total born might be reduced by .5 pig/litter if sows are mixed in groups earlier
than 4 weeks after mating. Apparently, there is interaction between type of
group and production. Thus, we have found that litter size is compromised in
small static groups (same number of animals throughout gestation), but not in
large dynamic groups. Pens for large dynamic groups are characterized by
providing more space for escape with respect to aggressive encounters.
Moreover, sows are normally fed individually via an electronic sow feeding system
or via feeding stalls. Fulfilment of the sows’ nutritional requirements as well as
reduction of stressors, which might affect implantation of foetuses should
therefore carefully be considered when designing accommaodations for group-
housed gestation sows.
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Preference for the middle teats in the mexican
- hairless piglets

D. Mota, M. Alonso-Spilsbury and R. Ramirez-Necoechea

Universidad Auténoma Metropolitana-Xochimilco. DPAA. Research Area:
Ecodesarrollo de la Produccion Animal. Calz. del Hueso 1100. Col. Villa Quietud.
Meéxico, D. F. 04960

Literature has revealed that there is a tendency for the piglets on the more
anterior end of the udder to make particularly large live weight gains during the
suckling period, leaving the middle teats for the smaller piglets. The present is
the first study made on the Mexican Hairless swine teat order behaviour and
preference. This porcine breed is under the risk of extinction due to the constant
introduction of genetically improved breeds, their litter size is not very large (2-
10), and newborn piglets are not very heavy (1.06 Kg. average). Observations
were made on 30 first and second parity sows and their litters. Latency to first
suckling (LFS) and observations of teat order were done every six hours during
the first three days post-partum, and then one every week until weaning, making
a total of 16 observations per piglet. Only the primary teat was included in the
analysis if a piglet regularly suckled more than one teat, which was common to
see since there were surplus teats because litter size was not large. The teats
were numbered from anterior to posterior. LFS was 10.8 min., a shorter period
than reported by others. Teat order was relatively stable after 48 hours, the
heavier piglets showed a marked preference to suckle the middle teats, 4 and
9. We conclude that teat order establishment of the native Mexican Hairless is
similar to that of the improved white breed swine, nevertheless their preferred
teats were not the anterior but the middle ones. Therefore, piglet performance
prediction on the basis of information about the teat position is not easy in this
breed. Further analysis will let us know if there is a relationship between suckling
position and weight at birth and 4 weeks.
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Behavioral responses of Mediterranean termite
Reticulitermes lucifugus (Isoptera: Rhinotermitidae) under
presence effects of ant Pheidole pallidula (Hymenoptera:
Formicidae)

FS. Nascimento and I.C. Tannure

Departamento de Biologia, Faculdade de Filosofia Ciéncias e Letras de Ribeirao
Preto, Universidade de Sao Paulo 14040-901 Ribeirdo Preto — SP — Brazil

Ants may play an important role in limiting termite distribuition through
predation, competition for nesting sites and disruption of foraging activites.
In this study, we examined the effects of Pheidole pallidula Nyl. on the foraging
and survival of subterranean termite Reticulitermes lucifugus. Bioassays were
performed in a three chambered apparatus consisting of three plastic vials
connected by 5 mm diameter tube, 10 cm in lenght. Fifty termites (workers
and soldiers) were introduced into the first vial contained 5g of moist sand
some hours before the experiment; In the second vial we put 2.5 cm diameter
No 3 filter paper as a food source for termites. After 1 hour, 20 ants (only
minor workers) were added to the third vial. The presence of ants caused
greater mortality of termites when compared with control experiments (with
no ants). Ants limited termite foraging in 70% of trials, although, ant mortality
was high. Termites were able to build physical barries with sand to avoid
invasion by ants.
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Analysis of rat behavior in the elevated plus maze: Risk
assessment as an anxiety parameter evaluated by
pharmacological manipulation

C. Niciporciukas and L.C. Sa-Rocha

Department of Pathology, School of Veterinary Medicine and Zootecny of the
University of Sdo Paulo. Av. Prof. Orlando Marques de Paiva, 87, Cidade
Universitaria, SP, CEP 05508-900, Brazil

Anxiety models often lack behavioral validation due to infliction of stronger
stimuli than necessary to induce anxiety, or utilization of few parameters that,
regardless of behavior significance, are sensible to changes with
benzodiazepines. Using rats submitted to low stress procedure (vehicle i.p.
injection), we aimed at quantifying general activity and four behaviors in an
elevated plus maze (EPM), with subsequent factor analysis to determine
relationship among measures. |.p. treatment with pentylenetetrazole (PTZ: 1,
3, 10 and 20mg/kg) and diazepam (DZP: 0.3, 1 and 3mg/kg), comparing with
control groups (saline and DZP vehicle), was done to check pharmacological
parameters modulation. Wistar rats were observed in the EPM for 5 minutes,
during which the occurrence and duration of behaviors (risk assessment, head-
dipping, rearing and grooming) were scored. Automatically-measured
parameters taken with EthoVision (Noldus) tracking system were distance moved
and time moving, and the conventional EPM measures: time spent and number
of entries in each zone. General activity didn't change with any drug treatment.
Absolute time in closed arms was enhanced by PTZ 20mg/kg, while no changes
in the percentages of time spent in open and closed arms, under any treatment,
were detected. Rearing in the EPM was reduced by PTZ 20mg/kg, as well as
percentage of time rearing in closed arms under DZP 3 mg/kg. Head-dipping
time in the EPM was reduced by PTZ 20mg/kg. Grooming was reduced only by
DZP 3mg/kg. Risk assessment, which loaded on two factors where also loaded
conventional measures of anxiety, was enhanced by PTZ 3, 10 and 20mg/kg,
and reduced by DZP 1 and 3mg/kg, being the most sensible variable to anxiety-
modulating drugs. This investigative behavior detected both anxiolytic and
anxiogenic effects of drug doses that weren't able to produce changes in
conventional measures, thus confirming the importance of ethological measures
to the study of anxiety.
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The effects of rearing experience on the development of
feather pecking and of substrate preferences in laying hens

C.J. Nicol, A.C. Lindberg, A.J. Phillips, S.J. Pope and L.J. Wilkins

Department of Clinical Veterinary Science, University of Bristol, Langford House,
Langford, Bristol BS40 5DU, UK

Vestergaard and Lisborg (1993, Behav., 126: 291-308) proposed that chicks
acquire substrate preferences during an early ‘sensitive period’ and argued
that, if a suitable substrate was absent during this period, chicks may develop
alternative preferences for pecking at feathers. Indirect support is provided
by studies that show reduced feather pecking in birds given early access to
substrates that allow foraging or dustbathing behaviour. However, the
‘imprinting’” hypothesis has not been tested by the provision of substrates at
other ages, or by controlling for effects of substrate familiarity. We housed
144 birds in pairs from Day 1 to Day 210 on wire floors and provided them
with shavings litter at different ages, and for different durations, by allocation
to one of 12 rearing treatments. Pairs were generally taken as independent
units for analysis. Control birds, reared solely on wire, performed significantly
more feather pecking as adults (3.92 pecks per hour) than every other
treatment group (combined mean 0.31 pecks per hour). Thus, exposure to
shavings for a minimum period of 10 days at any stage during the rearing
period was protective. From Day 211 substrate preferences were examined
in a 10 day trial of alternate exposure to shavings or straw, counterbalanced
for order. Rearing treatment affected substrate preference for dustbathing
(F=2.41; p<0.01) but not foraging. Regression analysis showed that exposure
to shavings at approximately Day 60 was an important descriptive factor (F=
8.0; P<0.01). Birds that received shavings before or after Day 60 were less
likely to dustbathe on shavings in the test. Duration of exposure was not
important, and the time since exposure and testing was of minor significance.
The rate of performance of dustbathing over the 10 day test period was
relatively constant in all groups, suggesting the effects were not transient
responses to novelty, or abnormally high internal motivation. These results
show that stable substrate preferences in laying hens are not determined
solely by an ‘imprinting’ process in the first few days of life.
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Breed and feed effects on the range behaviour of
broiler chickens

B.L. Nielsen', P. Sgrensen? and M.G. Thomsen?

Danish Institute of Agricultural Sciences, '‘Dept. of Animal Health and Welfare,
2Dept of Animal Breeding and Genetics, *Dept. of Animal Nutrition and Physiology,
Research Centre Foulum, PO Box 50, DK-8830-Tjele, Denmark

The present experiment investigated the use of outdoor areas by two breeds of
broilers, Ross 208 (ROSS), and LaBresse x 186 (LAB), housed as day-old (day
1) in groups of 125 birds (13.2 birds/m?). They were fed one of two feeds ad
libitum (C or V, with V having higher protein:energy ratio and more varied
composition than C) in a 2x2 factorial design. Four replicates were carried out,
and after 42 days, 102 birds from each group were moved to other housing
(3x5 m?) with two feed troughs and nipple-drinkers, and free access to a grass
covered outdoor area (9x22 m?2). The birds were observed on two consecutive
days every second week seven times a day using three time samples within an
hour each time (126 times in total). Feather condition on the back was scored
twice, and gait once. More LAB than ROSS birds were observed outside (median
36.3% and 11.1%, respectively); LAB went further away from the house entrance,
and more birds were standing (all p< 0.001) than ROSS. Independent of breed
more birds were outside at all times when fed the C feed (p<0.001). Only LAB
were found to feather peck, with more birds affected on day 64 than on day 80
(10.9vs. 6.0% +/-0.5; p<0.05) and on feed V than on feed C (11.2 vs. 5.7% +/
-0.5; p<0.05). LAB had better gait scores (scale 0-5) than ROSS (0.25 vs.
2.18 +/-0.04 on day 79; p<0.001). On day 84 ROSS birds weighed 3890g
and 3791¢g on feeds C and V, respectively, whereas LAB weighed 2573¢g and
2753¢g (interaction p<0.001). Deep pectoral myopathy was found in 3.9% of
the ROSS birds at slaughter on day 84. Feed composition affected the range
behaviour across breeds. ROSS birds are unsuitable for 12 weeks growth in
traditional free-range production.
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Electronic sow feeding - start of feeding cycle

N.P. Nielsen!, V. Ruby' and K. Hjelholt?

The National Committee fo Pig Production, Danish Bacon and Meat Council,
Denrnark; ?Danish Institute of Agricultural Sciences, Denmark

Danish pig producers have shown a growing interest in alternatives to
confinement of gestation sows over the last few years. Simple systems as well
as more advanced systems such as electronic sow feeding, are of particular
interest. Simultaneous feeding of sows is not possible in pens with electronic
sow feeding, thus increasing the risk of confrontations at feeding time.
Manipulating the feeding cycle might reduce aggressive encounters. The
following feeding cycles were studied in a gestation unit with 80 sows and two
feeding stations during a period of 8 months: start at 04.00 am (high feeding
motivation) and start at 10.00 pm (low feeding motivation). Sow behaviour
was recorded for a total period of 72 hrs. Recordings were carried out shortly
after the dominance hierarchy was considered being stable on day 8, day 10
and day 12 post mixing. For each feeding cycle 18 video recordings were
sampled and six of those recordings were randomly selected for data analysis.
The frequency of confrontations was reduced by 15% (p<0.05) when the feeding
cycle was initiated at 10.00 pm as compared to 04.00 am.. When the feeding
cycle started at 10.00 pm, the behaviour pattern was changed. Sows were
more active during the night and morning than during the morning and
afternoon. Thus, the sows” main resting period took place in the daytime.
Most confrontations (90%) occurred at the entrance of the feeding stations. It
is therefore necessary that the design of the waiting area at the feeding stations
be given a high priority with respect to space allowance and options for esca-
pe. It is recommended to start the feeding cycle at 10.00 pm while sows are
highly motivated for resting in order to reduce competition and aggression
associated with feed intake. As a consequence of lower aggression risk of inju-
ries might be minimized.
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Effects of exhibiting puppies in an acrylic pen in a nursing
home and evaluation of reactions of the elderly residents

M. Niiyama', S. Morita!, K. Tanaka', A. Umematsu', E. Uchida',
H. Niiyama?, K. Ishiyama?, R. Kuroki?, R. Kawashima? and
Y. Sugiyama?
'Rakuno Gakuen University, Ebetsu 069-8501, Japan; °Nursing Home «Karipu

Atsubetsu», Sapporo 004-0055, Japan; *Hokkaido Asai Gakuen University,
Ebetsu 069-0833, Japan

Exhibiting puppies in a nursing home is useful to improve the quality of life of
elderly residents. Expected effects are reduction of loneliness and anxiety,
reduction of wandering, recreation, increase of communication and prevention
of physical and mental weakening. For effective exhibition, it is necessary to
know a pattern of responses of an individual elder to puppies, and to set a goal
to be helped. The purpose of this study is to establish methods to exhibit puppies
and to evaluate the pattern of the response of the elders to the animals. Three
puppies were exhibited in a colorless transparent acrylic pen of 180W x 65D x
60Hcm to limit their unconstrained actions, and were often used to contact or
play with the receptive elders. Responses to the puppies of the 81 elders and
the communications among the 100 residents (average age 83.4) were recorded
on video and the recording sheets. Responses of each elder were evaluated
according to the seven categories of actions to the puppies, i.e. looking,
touching, holding on the lap, holding in the arms, giving a food to the puppies,
playing with puppies and communications in five degrees by the level of their
expressions and motions. The acrylic pen was proved to be an useful tool to
exhibit puppies. Violent motions such as running or fighting were not observed.
Eighty percent of the 81 participants reacted in a friendly manner when looking
at the puppies. Only 15 elders who have linking for dog played with puppies
using toys, but their plays were very attractive for other participants. Accumulated
data of the response pattern of the same elder make the helpers possible to
pursue the change for long term.
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Avoiding infanticide and deadly fights in capybaras
(Hydrochoerus hydrochaeris) breeding in captivity

S.S.C. Nogueira, A.PS. Lopes, S.G. Calasans and
S.L.G. Nogueira-Filho

Departamento de Ciéncias Bioldgicas, Universidade Estadual de Santa Cruz,
Ilthéus - BA, Brazil. CEP 45650-000.

The capybara (Hydrochoerus hydrochaeris) is bred in captivity for its meat
and skin. For this, its high birth rate is an advantage, but often the infanticide
rate (within 12 hours of birth) in captivity is excessive. High infanticide rates
occur when groups contain females that have not been raised together. They
live together without apparent conflict until they give birth when each kills other’s
offspring. Also, on reaching ten months of age, males of different origins fight
— often to the death. The following technique identifies the categories of
individuals in a herd. We observed a group of 4 male and 14 female capybaras
on a private farm (Villas de Sdo José, ltacaré, Bahia, Brazil) in two-hour sessions
totaling 20 hours of observations. The locations of all 18 members of the
group were recorded every 15 minutes using a scan-sampling method. The
frequencies when individuals were close to others were determined by the
UPGMA method (cluster analysis) through SAS software, version 6.08. The
proximity analysis was chosen because capybaras form cohesive, non-aggressive
groups in the wild. The animals lived in sub-groups within this herd, which was
formed of individuals from different places and this resulted in conflicts, We
conclude that, with a little training, the farmer can analyze group behavior
based on few observations and separate the animals when necessary to avoid
these conflicts.



178 Proceedings of the 34" Intemational Congress of the ISAE

Behaviour and salivary cortisol of captive dolphins
(Tursiops truncatus) in two aquaria: a descriptive study

C. Pedernera', R. Valdez R.2, M.C. Romano? and F. Galindo!

!Depto. de Etologia y Fauna Silvestre, Facultad de Medicina Veterinaria y
Zootecnia, UNAM, Ciudad Universitaria, 04510, México D.F., ?Depto. de Fisiologia,
Biofisica y Neurociencias, CINVESTAY, Ap. 14740, México D.F

Dolphins in captivity have to cope with severe changes in their physical and
social environment. So far, there are few studies on the welfare of these animals
but no studies have identified specific behavioural problems. Although there
are some reports on plasma cortisol of this species, no information on salivary
cortisol profiles as a non-invasive technique to measure stress in captive dolphins
is available. Six bottlenose dolphins were observed daily duririg a month in two
different aquaria in Mexico City (4 dolphins in aquarium A and 2 in aquarium
B). Aquarium A has four show sessions a day and aquarium B has two sessions
a day. Direct observations (60h) distributed in 30 days were used to record
individual and social behaviours. During this time, saliva was collected non-
invasively from the four dolphins that responded to previous training in order
to determine a profile of salivary cortisol. Although individual time budgets
were similar in all dolphins, the counter-clockwise bias in swimming direction
was stronger in the dolphins kept in aquarium A. The frequency of jumps and
hops was higher in aquarium B. There was a tendency for lower cortisol levels
as time playing with objects increased. The only dolphin sampled in aquarium
B had the lowest profile of cortisol. It is possible that swimming in one direction
and less jumps can be related to poor welfare conditions Further studies with
bigger samples are needed to better understand the relationships between
behaviour and adrenal in captive dolphins.
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Circadian water intake in pigs: prediction of disease and
stressors

B.K. Pedersen and T.N. Madsen

The National Committee for Pig Production, Danish Bacon and Meat Council,
Axeltorv 3, DI-1609 Copenhagen V. Denmark

A uniform water or feed intake pattern is required for assessment of changes in
pig health and pig well-being. Under practical conditions it is complicated and
expensive to measure animal water and feed intake accurately, while water and
feed disappearance, i.e. consumed and wasted water, might be assessed without
difficulty. Therefore, water and feed disappearance were measured and
monitored continuously in pigs from 4 to 11 weeks of age. The study comprised
three herds and 18 batches of pigs. Water and feed disappearance was measured
electronically and data were transferred to a computer for time series analysis.
Management interference such as change of diet and treatment of pigs were
recorded daily in an electronic logbook. The results indicated that water
disappearance was associated with a distinct circadian rhythm. Water
disappearance rate peaked between 5 and 6 pm and was lowest between 3
and 4 am regardless of herd and housing system. The circadian pattern persisted
throughout the growing period while total water disappearance rate increased.
A similar pattern was not evident for feed disappearance, which could not be
recorded as accurately as water in the current study. Water disappearance rate
was then expressed as a curvilinear trend by computing data as 24 hour rolling
averages of hourly water use. Comparison of changes in water disappearance
rate from the curve with logbook data indicated that gastro-intestinal disorders
could be predicted approximately 24 hours before symptoms of diarrhoea were
observed in pens. Changes in water disappearance rate were also associated
with blockage of feeders, movement of pigs and tail biting. This study indicates
that stressors and disease in pigs may be predicted from changes in water
disappearance, which might provide useful information for caretakers. Therefore,
an electronic management system (FARMWATCHO) based on continuous
monitoring of water disappearance has been developed.
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The influence of early social experiences of piglets on
response pattern to social and non-social challenges

L.J. Pedersen!, E.H. Andersen?, K.H. Jensen' and M. Bakken?

'"The Danish Institute of Agricultural Science, Research Centre Foulum, Denmark
2Department of Animal Science, Agricultural University of Nonway, Nonuvay

Cross fostering of piglets is frequently used in commercial production. This
procedure may increase agonistic interactions during the early suckling period.
These early social experiences may change the behavioural strategy of piglets
when coping with social and non- social challenges. These aspects were
investigated. The experiment included litters from 28 sows randomly distributed
between two treatments: a control treatment (C) and a mix treatment (M),
where two piglets from a foreign litter were exchanged with two non experi-
mental piglets from the mix litters 3 times during lactation (day 5, 10 and 15).
In 15 litters video recording around each mixing were made in order to obser-
ve teat fight and teat fidelity. At 4 weeks and again at 8 weeks of age three
experimental female piglets from each litter were subjected to 2 different social
tests and 2 non social challenge test (tonic immobility test, open field/novel
object test). No significant differences in neither teat fidelity nor teat fights
were found. However, the probability of piglets to attack an intruder pig in a
social test was significantly higher for piglets from mix litters than from control
litters at 8 weeks of age (x*=5.3, P=0.02). Also the probability to attack a
smalier resident pig in the residents home pen was significantly higher for piglets
from mix litters than from control litters at 8 weeks of age (x*=5.4, P=0.02),
whereas it only tended to be higher at 4 weeks of age (x*=2.8, P=0.08). Inthe
tonic immobility test, the probability of responding with immobility was
significantly lower for mix litters than for control litters(x?=4.1, P=0.03). No
significant treatment differences were found in the open field/novel object test.
In conclusion, the mix treatment seemed to change the coping pattern of the
piglets towards a more active pattern.
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Effects of different housing conditions and artificial
weaning age on behavioural, physiological and production-
related parameters in adult female mink (Mustela vison)

V. Pedersen, L.L. Jeppesen and T. Dalsgaard

Zoological Institute, University of Copenhagen, Tagensvej 16, 2200
Copenhagen N, Denmark

There is substantial evidence that the abrupt artificial weaning procedure
imposed on domestic animals negatively influences the welfare of both mother
and offspring. In farmed mink, it has been shown that artificially weaning kits
at 6 weeks of age causes development of abnormal behaviours such as
stereotypies and tail-biting. In addition it has been demonstrated that family
housing (no artificial weaning) reduces the welfare of adult female mink. The
present contribution deals with behavioural, physiological and production-related
parameters in traditionally (1-room cages, n=74) or alternatively (3-room cages,
n=83) housed adult femnale mink, when their kits were weaned at either 6, 8 or
10 weeks of age. The results showed that the number of kits born and weaned
was not affected by housing system (P>0.05). In both housing systems, weaning
at 6 weeks of age caused a greater weight loss in the mother during the following
2 weeks than in mothers which continued to be housed with their kits (P <0.05).
Weight loss in the adult female from the time of mating until the kits were aged
6 weeks was greater in the traditional system than in the alternative system (P
< 0.01). In addition, the body weight of the mother was significantly reduced
in the traditional system compared to the alternative system, when the kits
were weaned at either 6 or 10 weeks of age (P<0.05 and P<0.005). Production-
related parameters such as skin size, length and quality at pelting time were
not significantly affected by housing system (P>0.10). Behavioural data from
6 months of weekly scanning observations are being analysed and will be
presented at the Congress. The preliminary conclusion is that early weaning of
mink kits negatively affects the adult female irrespective of housing system,
and that the alternative housing system appears to reduce the negative
consequences of weaning on the mother, irrespective of weaning age.
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Social behaviour and endocrine correlates during intrabreed
pair encounters in a fighting breed (Hérens) and a dairy
breed (Brune des Alpes) of cattle

P. Plusquellec and M.F. Bouissou

Laboratoire d'Etude du Comportement Animal, INRA/CNRS-Ura 1291, F-37380
Nouzilly, France

Cattle of the Hérens breed (H), have been empirically selected for fighting and
dominance ability and constitute a unique opportunity to study correlated
responses. As part of a more comprehensive study concerning behavioural
and physiological differences between this breed and a non selected dairy breed
(Brune des Alpes, BA), 36 pair encounters were studied in each breed. Two
unfamiliar groups of 6 H and two unfamilar groups of 6 BA were used. Each
cow met successively each cow of the other group at one day intervals. The
number, duration, and latency of fights, and the number of agonistic and non
agonistic acts were recorded for 15 minutes. Blood samples were taken at rest,
15 and 30 minutes after the end of the encounter. No differences were found
between the two breeds concerning fighting behaviour, but H cows tended to
be more aggressive (median number and interquartile range of butts and threats
per animal :7.5[4.5,9.5] vs 4.5[3, 5.5], U=35, z=-2.14, p=0.06). By contrast,
BA cows sniffed each other more often than H cows (5.5[3.5, 11] vs 14[9.5,
19.5], U=31, z=-2.37, p=0.03). Dominance value was positively correlated
with aggressiveness in H cows (R=0.71, p=0.009) and negatively correlated
with submissive behaviours (avoidances and withdrawals) in BA cows (R=-
0.74, p=0.006). After each encounter, there was an increase in cortisol level
that was not significantly different between breeds. In BA cows only, dominance
value tended to be negatively correlated with plasma cortisol level increase
(R=-0.54, p=0.07). Selection in the Hérens breed appears to have led to
hightened aggressiveness, at least at the time when dominance relationships
are established, and may have resulted in changes in factors influencing
dominance as indicated by the correlations between dominance value,
aggressiveness and avoidance behaviour, which differ betweenr the two breeds.
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Effect of Synchro-Mate-B and different calf stimuli on
mounting behavior and ovarian activity of non-estrous
Zebu cattle

Y. Quesada', S. Estrada!, M. Cubero!, F. Garcia', C.S. Galina?,
R. Molina! and A. Orihuela®

!Instituto Tecnoldgico de San Carlos, Costa Rica; “Departamento de
Reproduccién, FMVZ - UNAM - México; *Facultad de
Ciencias Agropecuarias, UAEM — México

The effect of Synchro-mate-B (SMB) was measured on the estrous response
and the establishment of cyclicity in Zebu cattle using different calf stimuli.
Multiparous cows with 30-90 days postpartum were divided in 3 groups. In the
first, 32 animals were treated with SMB leaving the calves present (SMB+CP).
In the second, 33 cows received SMB and calves separated for 48h allowing
fence-line contact (SMB+CPR). In the third (n=33), cows received SMB and
calves were removed for 48h (SMB+CCR) with no contact. A control group
CG n= 33 no SMB or calf separation was applied. Blood samples for
progesterone assessment were obtained at 11 and 4d prior to SMB treatment
and in the 7" and 11" day after average response to estrus. All animals were
observed continuously for mounting activity during 72h after SMB implant
removal. A difference (P<0.05) in estrous response was found between SMB-
treated and non-treated animals, in spite of calf management. Cows with
SMB + CCR and SMB+CPR came into estrus sooner (P<0.05) (26.5 +/-2.6 h
and 18.1 +/- 4.94, respectively), than those that remained with their calf (40.4
+/- 12.8 h). Cows with SMB+CCR displayed larger (P<0.05) periods of
mounting behavior (13 +/- 4.4h) in comparison with SMB+CPR and SMB+CP
(7.4 +/- 1.8 and 8.1 +/- 4.0h), respectively. Furthermore, 80% (P<0.05) of the
cows in this treatment showed high levels of progesterone after mounting
behavior was displayed, in comparison with 66 and 50% in the other two groups,
respectively. No difference was found (P>0.05) in the number of mounts per
hour in estrus. It was concluded that: 1) SMB increases the number of cows
that display estrus. 2) Temporary weaning shortens the period from SMB implant
withdrawal to mounting activity, and 3) SMB+CCR, increases the length of
sexual receptivity and the number of cows that continue to cycle.
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Maintenance and proximity behaviour of
two groups of llamas

H.D. Randle?, PL. Stride' and M. Kiley-Worthington?

1Seale-Hayne Faculty, University of Plymouth, Newton Abbot, Devon, TQ12 6NQ,
UK; 2 Eco-Research Centre, Throwleigh, Okehampton, Devon, EX20 2HY, UK

Despite some information being published on the husbandry and management
of llamas there are few detailed studies of their maintenance and social
behaviour. A clear understanding of their behaviour is fundamental to providing
appropriate systems to keep themin. ltis necessary to have detailed knowledge
of the social structure typical in the wild, their basic physical requirements and
how they adapt to the ecological environment/system in which they evolved.
The aims of this study were to investigate the maintenance behaviour of llamas
and to assess the social relations between male, female and juvenile individuals
within the group in order to determine whether associations exist between indi-
vidual llamas or not. The llamas studied were kept in two groups on Little Ash
Eco Farm, Dartmoor, Devon, UK, as part of a multi-species grazing system.
Group 1 comprised 1 male, 6 adult femnales and 2 crias. Group 2 comprised 1
male, 3 adult females and 1 cria. During the study Group 1 were kept outside
at pasture the entire time and observed from September to November 1998,
whilst Group 2 were at pasture during the day and housed at night (with access
to ad libitum silage and hay) (November 1998 to March 1999). 20 types of
behaviour were recorded using a scan sampling method at 15 minute intervals.
Maintenance behaviours were subsequently combined into five categories:
ingestion, elimination, resting, locomotion and social interaction.  Proximity
data were also collected by scan sampling at 15 minute intervals, in the form of
Nearest Neighbour identity and distance in coded form. There were no
significant differences between the frequency of each of the five categories of
maintenance behaviour between the two groups (all P>0.05). In both groups
the majority of the time was spent feeding. Assessment of types of activity
engaged in by type of llama demonstrated that crias spend less time feeding
and more time resting and engaging in social interaction than adults. The
most frequent distance between two llamas in Group 1 was 5-10m, and it was
very rare for an individual to be more than 30m away from another llama. In
Group 2 the most frequent distance between two llamas was 0.01-2m.
Furthermore, there was evidence of patterns of social grouping and associations
between some members of the group.
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The effect of lameness on milking behaviour

H.D. Randle!, R.D. Mintern! and M. Kerby 2

1Seale-Hayne Faculty, University of Plymouth, Newton Abbot, Devon, TQ12 6NQ,
UK; 2Delaware Veterinary Practice, Fulford House, Torbay Rd., Castle Cary,
Somerset, BA7 7DT, UK

Lameness in dairy cows is a serious welfare and economic problem which has
progressively worsened over the last twenty years. Behaviour plays an important
role in the assessment of welfare of lame dairy cows. However, most studies
have focussed on changes in the out-of-parlour behaviour of housed dairy
cows. The aim of this study was to examine the behaviour of lame and non
lame dairy cattle in the milking parlour, before and after foot trimming/ veterinary
treatment. 20 lame cows and 20 matched non lame cows were selected. The
lame cows were foot trimmed and treated. All subjects had their feet lifted.
._.:m cows were observed during the pm (15.30h) and am (04.30h) milking
periods prior to treatment (stage 1), immediately after treatment (stage 2), one
week later (stage 3), one month later (stage 4) and two months later (stage 5)
(10 observation periods). Data comprised Locomotion Score and Body
Condition Score (BCS) recorded on entering the parlour, a general posture
score recorded whilst standing in the parlour, milk yield (1), milk let down time
(s) and behaviour during milking. Eighteen behavioural actions during milking
were recorded using the ‘all occurrences’ method, including leg actions and
body and tail movements. Lame cows exhibited lower lameness and posture
scores (indicating more lame, more abnormal postures) and lower BCS than
non lame cows (all P<0.001). Whilst there was no significant difference in
yield, lame cows exhibited longer milk let down times than non lame cows
(P<0.05). Lame cows engaged in more weight shifting (WS), hind leg lifting
(HL) and total movement (TM) than non lame cows (all P<0.001). WS, HL and

,_..3 decreased with time after treatment (P<0.001). Clearly lameness has a

significant effect on the behaviour of lame cows in the milking parlour. This

study identifies behaviours of potential use for predicting the onset of lameness.
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Effect of high ambient temperatures on feeding- and
drinking behaviour of laying hens with different water intake

K. Reiter and W. Bessei

University of Hohenheim, Department of Applied Ethology and Poultry Science,
70599 Stuttgart, Garbenstr. 17, Germany

Ambient temperature is a crucial environmental factor in poultry production. It
is assumed that high temperature reduces laying rate by decreased feed intake.
There is a high variation of water intake among individual laying hens under
moderate climatic conditions which cannot be explained by the requirement
for production and maintenance. On the basis of earlier observations it has
been hypothesized that high water intake under moderate conditions may bea
mechanism to cope with heat stress. In the present study 6 hens with extremely
high (H) and low (L) water intake have been selected from a total of 160 hens
of a brown layer line. The birds were kept individually in cages, and a commercial
layer mash and water were given ad libitum. The feeders and drinkers were
fitted on scales which were connected with a PC. The feeding and drinking
behaviour were recorded continuously. A special program allowed to record
feeding and drinking activity as well as the ingested amount of feed and water
in 1-minutes intervals. The room was under climatic control. The ambient
temperature was adjusted to 18/19 °C at the beginning and raised to 29/30 °C.
Feeding and drinking behaviour was recorded for one week under both
temperature conditions. The mean daily water intake for the L and H birds was
158 and 242 ml at 18/19°C and 185 and 514 ml at 29/30 °C respectively. Feed
intake in the L and H birds decreased for 46 and 7 %, and laying rate for 48
and 10 % respectively. Under 29/30 °C conditions hens of the H type drank
more during the dark period, showed more feeding and drinking bouts and
shifted from feeder to drinker more frequently as compared to birds of the L
type. Water consumption per drinking bout was also higher in the H type hens.
Hens of the H and L type may represent two different coping strategies to heat
stress: While H type birds use excess water to dissipate metabolic heat, L type
hens reduce heat generation by lower feed intake and egg production. The
employment of laying hens with higher water intake may be a means to maintain
high production under hot climatic conditions.
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Assessment of post-weaning biting and licking behaviour
and its relationships with production in piglets between
14 and 56 days of age

L.F. Rodarte, A. Barragén, M.E. Truijillo,
J.M. Doporto and F. Galindo

Facultad de Medicina Veterinaria y Zootecnia, Universidad Nacional
Auténoma de México, Ciudad Universitaria 04510, México D.F.

Early weaning in piglets can cause serious welfare and production problems as
the incidence of redirected behaviour increases in those animals. The aim of
this study was to assess the effects of environmental enrichment on the
frequency of bites and licking behaviours of piglets weaned at 14 days of age.
Behaviour was related to daily weight gain (DWG) and to food conversion (FC)
during the 42 days of the study. Two groups (G1=control, G2=enriched) of 43
piglets each, were observed for a total of 120h distributed throughout the 42
days of the study. Group G2 was enriched by introducing nylon ropes, tin cans
and rubber tires in the pens. Behaviour sampling was used to record bites and
licks to other pigs. The piglets were weighed at day 1 and at day 42 of the study
and food consumption during the period of the study was calculated by dividing
total food given by the number of piglets in each group. The average frequency
of bites and licks performed were significantly lower in G2 than in G1 (P<0.05).
Food conversion was also significantly different, as G1 needed 1.142 kg of
food to gain 1kg of weight, while G2 needed 0.923kg of food for the same
conversion (P<0.05). On the other hand, DWG was significantly higher in G1
than in G2. Daily weight gain for both groups respectively was 0.532kg and
0.457kg (P<0.05). Further analysis is being carried out to determine the
relationships of those behaviour differences with physiological responses of
stress.
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Feather pecking and reaction to frustration in two lines of
laying hens

T.B. Rodenburg and P. Koene

Ethology Group, Department of Animal Sciences, Wageningen University, PO. Box
338, 6700 AH Wageningen, The Netherlands

Feather pecking (FP) causes both economic and welfare problems in laying
hens. FP is thought to be redirected ground pecking behaviour. The propensity
of individual animals to develop FP seems to vary with other individual
characteristics. The objective of these experiments was to compare differences
in development of FP and reaction to frustration in two lines of laying hens.
For the experiments two lines of laying hens were used: a high feather pecking
(HFP) and a low feather pecking (LFP) line. These lines have been selected for
productive traits, but showed a consistent difference in FP as well. Twelve groups
of five animals, six groups per line, were housed in pens on wood shavings with
a perch and two laying nests. Food and water were available ad libitum. From
7 to 34 weeks of age, every three weeks behaviour in the homepens was
observed. Eight other animals of each line were trained to peck a key in a
Skinnerbox for a food reward. The animals were submitted to two sessions of
15 minutes on subsequent days: a control session, where food was normally
available and a frustration session, where the feeder was covered with Perspex.
Four animals per line were frustrated on day one and rewarded o11 day two and
vice versa. In the homepens, HFP animals showed more gentle (P<0.001) and
severe (P<0.05) FP than LFP chickens. LFP birds performed more food
(P<0.001) and ground (P<0.001) pecking behaviour. When HFP and LFP
animals were frustrated in the Skinnerbox, LFP birds pecked more at the covered
feeder (P<0.05) and also tended to show more ground pecking (P<0.1) than
HFP birds. HFP animals may prefer feathers for redirected pecking. These
experiments indicate that development of FP may be related to the way an
animal reacts to frustration.
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Ingestive behaviour patterns of dairy cows using out-of-
parlour concentrate feeders at pasture

A.J. Rook, R. Nuthall, C.A. Huckle and M.J. Gibb

Institute of Grassland and Environmental Research, North Wyke, Okehampton,
Devon EX20 2SB, UK

We know that cows have a distinctive temporal pattern of grazing but is there a
complementary pattern of concentrate intake? Four groups of 8 cows, balanced
for live weight and milk yield, were continuously stocked at 7cm sward surface
height, and offered 8 kg per cow per 24h (commencing 1600h) in as many
meals as the cow wished, of either a standard dairy concentrate, sugar beet
pulp, bicarbonate treated wheat or protected soya, from automatic feeders
situated in each paddock. Only one cow per group could feed at a time. Feeding
time and amount eaten were recorded automatically. Feeders were video-
monitored continuously on 31 July, 14 August and 28 August giving 96 cow-
day records. Concentrate type had no effect after individual cow effects were
removed. For 3 records the cows failed to feed, for 11, more than one meal
was taken, and for 82, cows consumed 8 kg in one meal during the period
1600-1900h. Duration of this meal did not change over time (mean 24.7 min)
but differed significantly between cows (P<0.001, range 20-39 min). Number
of revisits to the feeder declined linearly over time (P<0.001) from 2.41 to 0.97
per day. Order of entry to the feeder for the first meal significantly affected
number of revisits (P<0.001) (first cow 4.08, last cow 0.83). Order of entry was
highly stable over 24 measurement days during August (mean Kendall W
0.593 P<0.001). The last animal ate its first meal on average 175 minutes
later than the first animal. In conclusion, cows have a high drive to eat
concentrates as soon as these are available. Low ranking cows may be
disadvantaged where feeder access is limited.
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The behaviour of cows following a total solar eclipse:
Shedding new light on the control of diurnal patterns of
grazing behaviour

S.M. Rutter', V. Tainton?, R.A. Champion!, J.C. Eddison? and
P Le Grice®

'Institute of Grassland and Environmental Research, North Wyke, Okehampton,
Devon, EX20 2SB UK; 2Seale-Hayne Faculty, University of Plymouth, Newton
Abbot, Devon, TQ12 6NQ UK; *Duchy College, Stoke Climsland, Callington,
Comwall PL17 8PB UK

Studies of the grazing behaviour of ruminants show that there is a recurrent
daily pattern of grazing behaviour. Cattle typically have approximately six meals
per day, with the longest meal occurring in the 3-4 hour period before sunset.
Various researchers have hypothesised that this pattern is controlled by daylight,
but this theory is difficult to test with grazing animals under field conditions.
The total solar eclipse that occurred across parts of Europe on the 11" August
1999 gave a rare opportunity to test this hypothesis. Twelve lactating Holstein-
Friesian dairy cows were divided into four groups of three cows. Each group
grazed a 0.96ha grass paddock for seven days before and five days following
the eclipse. During this time, the grazing behaviour of all 12 cows was recorded
automatically using the IGER Behaviour Recorder. The cows were milked twice
daily, at approximately 07:00 and 16:30hrs. The period of total solar eclipse
started at 11:11hrs and lasted 2'02". Ambient light levels dropped to below 10
lux i.e. similar to night-time levels. Analysis of the foraging patterns of the cows
showed no within-group synchrony of grazing behaviour and therefore indivi-
dual cows were used as replicates. Technical problems with some of the
recordings led to the records of three cows being rejected, and the analysis
was performed on the remaining nine cows. Typically, the cows missed a mid-
afternoon meal on the day of the eclipse, with the average number of meals
being lower on the day of the eclipse compared with the other days (P=0.082).
The results indicate that even a short period of darkness during the day can
affect the grazing patterns of dairy cows, supporting the hypothesis that daylight
influences the grazing behaviour of ruminants.
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Sows’ reactivity towards piglet scream

L. Rydhmer!, K. Grandinson' and K. Thodberg?

'Swedish University of Agricultural Sciences, Dept. of Animal Breeding and
Genetics, Funbo-Léuvsta SE-755 97 Uppsala, Sweden, 2Danish Institute of
Agricultural Sciences, Research Centre Foulum, Dept. of Animal Health and
Welfare, PO. Box 50, DK-8830 Tjele, Denmark

Crushing by the sow is a main cause of piglet death. To test the sows’ reactivity
towards piglets being crushed, "the piglet screaming test” is performed in this
field study. The farmer tests sows on the farrowing day or the day after farrowing.
Before test, the sow should lie down and the farmer should quietly walk up to
the front of the pen. Then the farmer plays a recorded piglet scream during 20
seconds. The strongest reaction showed during the test is recorded in four
ordered categories: no reaction, looking, sittting, standing.

Ten herds with pure-bred Swedish Yorkshire sows are included in the study.
The sows are housed in farrowing pens without crates. So far, test results from
679 sows with 814 farrowings have been analysed. The most frequent response
is looking for the sound. Herd, season of the year and parity significantly influence
the response, the reaction being stronger in the first parity. 135 sows have
been tested after two farrowings. Their repeatability for test response is 0.25.
No significant relation between test response and piglet mortality is found.

Test | Frequencyoftest | % 5% <0MM_W_8 % piglet mortality! | 72 Piglet Ho_&%m__{
response | response N=814 f_r:nbwmm 0-4 days*> N=690 O.N_%mqm
No reaction 190 29.0 8.7 13.0
Looking 323 74.9 8.0 12.0
Sitting 115 93.6 9.5 13.6
Standing 186 929 9.5 13.4

! LS. means, corrected for the effects of herd, quarter of the year, parity and litter size
2 Mean age 4 days, stand. dev. 2 days

3 Mean age 25 days, stand. dev. 7 days
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Leg problems in broilers: A survey of conventional
production systems in Denmark

G.S. Sanotra

Department of Animal Science and Animal Health, Division of Ethology and
Health, The Royal Veterinary and Agricultural University, Groennegaardsuvej 8,
DK - 1870 frederiksberg C — Denmark

Skeletal disorders including leg weakness in commercially raised broilers is still
a big problem. This survey included 3000 broiler chicks from 30 different
producers (10 % of producers in Denmark). One hundred chicks per house per
producer reared with continuous lighting regimes were randomly selected for
investigation. Each bird was individually evaluated for their walking ability, the
development of tibia dyschondroplasia (TD), twisted legs, ammonia burns on
foot pads and hocks, crooked toes and for asymmetry measurements. The
average prevalence of gait and TD (scores>0) among chicks were 75.0 % and
57.1 % respectively. Gender and the body weight significantly influenced the
risk of developing gait as well as TD problems. An increase in body weight by
100 g significantly increased the risk of TD (OR=1.26). The average prevalence
of ammonia burns, crooked toes and twisted leg was 42%, 32.6% and 37%
respectively. However, there was substantial variation in the prevalence of these
problems between flocks. The average relative asymmetry was 0.0177 (0.0110-
0.0370), 0.0314 (0.0210-0.0708) and 0.0318 (0.0185-0.0638) for the length,
the thickness (at the upper joint) and width of the tarsometatarsus, respectively.
Significant correlations were found between gait score and TD (r=0.41; P<
0.0001), gait score and crooked toes (r=0.41; P<0.0001), gait score and twisted
legs (r=0.55; P<0.0001), between gait score and body weight (r=0.47;
P<0.0001) as well as between twisted legs and body weight (0.35; P<0.0001).
It is concluded that in conventional production systems the prevalence of leg
problems in broiler is very high and their welfare is compromised.
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Standing and lying behavior of cattle on two different
sloped stall floors

Y. Sato!, S. Hoshiba? and O. Sasaki’

'Dept. of Animal Production, Hokkaido National Agricultural Experiment Station,
Sapporo, 062-8555 Japan; ?Dept. of Dairy Science, Rakuno Gakuen University,
Ebestu, 069-8501 Japan; *Dept. of Animal Breeding and Genetics, National
Institute of Animal Industry, Tsukuba, 305-0901 Japan

Comparison of two types of tie stall floors were performed based on cows’
standing and lying behavior using four cows. One was a commonly
recommended conventional floor having downward slope from the front to the
end (A stall). Another was a newly proposed floor having upward slope from
the front to the center and counter slope in the rear side (B stall). The front
part of the B stall was intended to prevent the cow's foreknees from slipping
backward. The counter slope of the B stall was intended to prevent the cow’s
hind foot from slipping outward. The behavior of the tested cow was video
recorded every 0.2s. The time ratio of lying in the experiment period on the A
stall and on the B stall were 44 +/-2% and 45+/-2% (average+/-standard error),
respectively. The mean duration of lying was 86+/-4min for the A stall and
92+4/-4min for the B stall. The time needed for standing up on the A stall and
on the B stall were 9.6+/-0.26s and 9.4 +/-0.26s, respectively. These parameters
were not significantly different between the two stall floors. The time needed
for lying down on the B stall (6.6+/-0.10s) was significantly shorter (p<0.01)
than on the A stall (7.0+/-0.10s). The plasma cortisol concentration was 0.96-+/
-0.38microgram/dl for the A stall and 1.16+/-0.38micrograrm/dl for the B stall,
and was not significantly different between the two stall floors. These results
suggest that it is possible to develop more comfortable stall floor than that
currently used based on the analysis of dairy cattle behavior.
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“Tail-in-mouth” behaviour among weaned pigs in relation to
sex, age, weight and group composition

D.L. Schreder-Petersen, H.B. Simonsen and L.G. Lawson

The Royal Veterinary and Agricultural University. Department of Animal Science
and Animal Health. Division of Ethology and Health. Groennegaardsuvej 8, 1870
Frederiksberg C. Denmari

Male pigs are significantly more often found tail bitten at slaughter as compared
to females and weight is thought to be a crucial factor in relation to tail-biting
among slaughter pigs.“Tail-in-mouth” behaviour (TIM) among younger pigs is
suggested to be the precursor for the damaging tail-biting in older pigs. Hence,
the present experiment aimed to elucidate the TIM frequency in relation to sex,
age, weight and group composition in weaned pigs. Four groups each of 24
docked, five weeks old weaners were observed. The pigs were divided into
three pens, consisting of 1) eight female pigs, 2) eight castrated male pigs and
3) four female- and four castrated male pigs. The pigs were weighed at the
beginning (BW) and the end (EW) of the experiment. The pigs were video
recorded 12 h one day pr. week, for four consecutive weeks. When analysing
the video recordings, the number of TIM as well as the identity of the performer
and the receiver of TIM was recorded. The highest frequency of TIM activity (48
%) occurred in the mixed pen. The distribution of TIM in the female pen (27 %)
and the male pen (26 %) were significantly lower than in the mixed pen ( P<
0.05). In the mixed pen, pigs with higher BW, EW and growth rate in average
performed more TIM than pigs with lower values (ANOVA, P< 0.05).
Furthermore, there was a trend for the frequency of TIM to increase with age
(ANOVA, P< 0.10), but no significant sex difference in TIM was found. In the
last week of the experiment, there was a tendency for male pigs and pigs with
high BW in the mixed pen to receive more TIM (ANOVA, P< 0.10, P< 0.05). In
conclusion, the highest frequency of TIM among weaners occurred when male
and female pigs were penned together and when the pigs had high BW, EW
and growth rate.
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What do rabbits want? Measuring motivation in
laboratory rabbits

S. Seaman, K. van Driel, N. Waran and M. Appleby

Institute of Ecology & Resource Management, The University of Edinburgh, School
of Agriculture Building, West Mains Road, Edinburgh, EH9 3JG, UK

Assessing how hard an animal is willing to work to gain access to a particular
resource can be used as a measure of how strong its motivation for the resource
is at that time. Ten group housed female New Zealand White rabbits were used
to investigate whether or not rabbits would overcome ‘obstacles’ to gain visual
contact with a lower ranking rabbit at the end of a runway. These were an air-
stream and a water bath which could be increased in air-speed and depth
respectively, and a push-door which could be weighted. The air-stream and
water bath did not appear to be aversive at the speeds and depths used and
the latter were not increased further for practical and ethical reasons. The
push-door method was repeated using ‘luxury’ food items (vegetables) and in
a control treatment with no reward at the end of the runway. The rabbits pushed
through heavier weights for the two resources compared to the control
treatment, and for visual contact compared to food. The maximum weights
pushed through for visual contact and food were positively correlated with
social rank. This cannot be explained by body weight as the heaviest rabbit
was low ranking. Possible explanations are that nudging the door was seen as
an act of dominance, or it was due to ‘territory’ inspection. This would mean
that gaining access to the reinforcer was not the motivating factor. However,
although some of the rabbits pushed through the door in the control treatment,
the maximum weights pushed were low in comparison to visual contact and
food. These weights were not correlated to social rank. The push-door approach
shows potential as a method for measuring motivation in rabbits. The use of
such a method to assess motivation of rabbits for key environmental features
of housing systems could generate recommendations for improving current
laboratory rabbit housing.
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Behaviour patterns of horses can be used to establish a
dominant-subordinate relationship between man and horse

C. Sighieri, P Baragli, C. De Andreis, L. Petri, A.P. Masini and
D. Tedeschi

Dep.t of Anatomy, Biochemistry and Veterinary Physiology, University of Pisa,
viale delle Piagge 2, 56124, Pisa, ltaly

The aim of this work was to point out the behavioural patterns of a dominant
horse that man can assume to set up, with horses, a social hierarchy instead of
a predator-prey relationship. Mainly using visual communication, man introduces
himself as a dominant horse, mimicking postures and behaviours of a dominant
horse. Five Haflinger (mares, 2 year old), bred in a natural state and not
accustomed to being handled by man, were used. The trainer-horse relationship
was carried out in three phases. First phase: the trainer sent away from himself
the horse (action) trying to recreate the same psychological condition of a
horse separated from its herd; in this manner a higher-ranking horse punishes
an undisciplined lower-ranking one, and relegates it in a insecure position. The
studied subjects responded with a submissive behaviour, moving the jaw in a
chewing motion (snapping), with extended head and neck and looking at the
trainer (reaction); action-reaction time was (mean=sd) 7.5+4 minutes. Second
phase: once the horse accepted the trainer like higher-ranking subject, the
trainer approached the horse (action) until it accepted to be in contact (reaction);
action-reaction time was (mean=sd) 6.1+2 minutes. Third phase: the trainer
mimicked the postures usually used by a dominant horse for herding. To obtain
a forward movement from the horse the trainer’s position was beside it and
behind its eye; when the trainer moved beyond the horse’s eye, the horse stopped
and when the trainer put himself in front of the horse, it moved in the opposite
direction. Time to complete the 3" phase was (mean=sd) 11.5+2 minutes. At
the end of the work sessions, all subjects were able to carry out trainer’s requests
without imposition or coercion. These observations suggest that it would be
possible to handle horses using their behaviour patterns.
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Utilization of the hand-plucking method to estimate intake
of grazing sheep

M.A. da Silva!, M.C. Both?and V. Fischer®

!Professor, D. Sc., UFRGS, FA, Forage Science Dep., Av. Bento Gongalves, 7712.
CEP 91540, Porto Alegre, RS;?M. Sc., UFRGS, FA, Forage Science Dep.; *Professor,
D.Sc- UFPel, FA, Forage Science Dep., Brazil

ABSTRACT: An experiment was carried out at the Agronomic Experimental
Station of the Federal University of Rio Grande do Sul, located at southern
Brazil (30°05’S e 51°31'W), to evaluate a modified hand-plucking technique on
the estimation of intake of ewes grazing on a native grassland field. Unlike
other methods, the proposed technique causes a minimal alteration of the
animal natural behavior and it is based on the “intake = grazing time x number
of bites x bite size” equation. Observations were made on a pasture composed
mainly by Paspalum notatum, Cynodon dactylon and Desmodium incanum
with five Ideal ewes with similar weight, age and dental archade width, selected
from a group of twenty animals. Grazing time was recorded by direct observation
made at intervals of ten minutes during five 24-hour periods, with two repetitions.
The number and the size of each bite were registered for the diurnal period,
between every activity rhythm observation. The hand plucking was conducted
in a way to replicate the bite size of the five animals assigned and also the
number of bites per minute. Corrections of the original hand-plucking values
were made by linear equation, generated by the regression of the hand-plucking
records against intake samples collected in esophageal fistulated animals. Mean
intake results obtained by the modified behavioral method were 1480 and 1584
g DM/animal/day, corresponding to 3.52 and 3.68 % BW to period 1 and 2,
respectively. Intake estimation done by chrome oxide method also showed
similar values. These results indicate perspectives for improvements in the hand-
plucking method as a reliable tool to determine intake in grazing animals and
to define management practices which allow a better balance between the
available grazing resources and the animal nutritional needs.
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Effect of rearing systems on behavior and long-term
reproductive performance of ewe-lambs

M.A. da Silva!, E. Lecrivain?, J. Lasseur? and F. Demarquet?

!Universidade Federal do Rio Grande do Sul - Faculdade de Agronomia — DPFA -
Cx. R 776 - Porto Alegre ~ Brazil; 2INRA C. R. Avignon - Unité
d’Ecodéveloppement - France; Ferme Expérimentale de Carmejane — France

Three rearing systems largely used in the southern French Alps region were
studied in terms of eco-ethological aspects, in order to assess their technical
and economic responses. From 1992 to 1999, three groups of 13 replacement
ewe-lambs, were grazed: a) on rangeland, associated with ewes (RE); b) on
rescuegrass + tall fescue + white clover pastures, with ewes (PE); and c) on
cultivated pastures with supplemental feeding, without adults (BE). From the
second year on, all animals were grazed as a single flock, under RE conditions.
Two sets of investigation were carried-out: a) behavioral observations in 1992
and 1993; b) animal performance evaluation from 1992 to 1999. Results from
the first year showed significant differences (P<0.05) between rearing systems
for inter-individual distance, diet selection, grazing time, ADG and body fat
condition. In the second year, as a consequence of the early contact with both
the grazed environment and adult sheep, RE animals had a closer inter-indivi-
dual distance and higher feeding similarity index for young and adult sheep.
On the other hand, animals in PE and BE groups showed a great difficulty to
integrate into the flock and a low ability to graze the available herbage. This
fact probably induced a physiological imbalance, thus resulting in reduced
ADG and low body condition. Nevertheless, ewe-lambs from the three different
groups did not show significant differences (P>0.05) on animal performance
by the end of second year. During the next years, a larger mortality within BE
group and a lower culling rate in RE group were observed, pointing up to
similar average productive lamb/ewe rates between all groups and a likely
economic advantage of RE ewes at the end of their reproductive lives. Both
eco-ethological and techno-economic factors as a way to improve the long-
term adaptation of animals to grazing situations are discussed.
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Stereotyped behaviours of sows kept on confined and
outdoor systems

R.AMS. Silva!, ES. Mesquita', O.A. Dalla-Costa', T.S. Santos?,
D.C. Severo?, E.L. Zanella', A M.M. Alessandri’,
L.S. Dorneles! and A. Coldebella?

\Embrapa Swine and Poultry, BR 153, Km 110, CEP: 89700-000, Concdrdia, SC,
Brazil.; 2EAFA, RS, Brazil, ’ESALQ\USP, SF, Brazil

Stereotypes may be indicators of poor welfare. The environment can influence
the occurrence of stereotypes. Our objective was to investigate the influence of
two systems: confined (CS) or outdoor (OS) systems on the occurrence of
stereotypes in sows. Females from a Large White-Landrace herd, ages _umc,.\mm:
1.5 to 4.0 years old, were housed in CS (n=8) or Os ( n=4) and used for direct
observations at Embrapa Swine and Poultry. The following behaviours classified
as stereotypes were observed: bar-biting (BB), creaking teeth (CT), head on
bars (HB), sham chewing (SC). Observations begun five days before until 6
after farrowing. The sows were observed during 4 hours per day. The mean
frequencies of each behaviour were analysed by Student t-test. Results differ
significantly according to the behaviour; BB (3.57%), HB (1.16%) and SC
(7.53%) were more frequent in CS than in 0S (0.22%; 0.25%; 1.83%,
respectively; p<0. 0001) while CT was not significant (p>0.10) in CS (0.40%)
and OS (0.65%). The mean of total stereotypes for CS (2.93%) was significantly
higher (p< 0.0001) than for OS (0.45%). Analysis of the behaviour of each
group made it clear that sows kept in CS presented more behavioural problems
than sows kept in OS. Confinement alters the behavioural repertoire of the
sows. Behavioural changes could be used to assess the reactivity of the sows
to its environment.
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Expression of rooting motivation in gilts following different
length of deprivation on concrete

M. Studnitz and K.H. Jensen

Danish institute of Agricultural Science, Dept. of Animal Health and Welfare,
Research Centre Foulum, P O. Box 50, DK-8830 Tjele, Denmark

Outdoor sows are provided with a nose ring in order to prevent them from
uprooting the grass. If the ring is placed properly, it effectively prevents the
sows from rooting. Under semi-natural conditions, sows spend 10-20% of their
active time rooting. Outdoor pigs that have been prevented from rooting for
several weeks engage more in rooting during the first days after having been
allowed to root. The present experiment examines the motivation to root in
gilts. Sixteen gilts were housed in pairs in “home pens” supplied with spaghnum
as rooting material, and at intervals moved to a neighbouring concrete pen
thereby depriving them from rooting. Lengths of deprivation were 0, 0.5, 2, 5,
8, 24.5, 26 and 32 hours. Each of the periods of deprivation was followed by
24 hours in the home pen, where the behaviour of the gilts was video recorded.
Three measures, which are considered to indicate rooting motivation, were
estimated from the recorded behaviour: time with snout to floor, latency to first
snout to floor and number of rooting bouts. On the first day of the experiment
gilts deprived of rooting longer than 24 hours spent more time with snouts to
the floor (3,5 min/h) the first 24 hours after returning to the home pen, than
pigs deprived less than 24 hours (2,2 min/h), p=0,02. There was a tendency
(p=0,08) to longer latency to first snout to floor with longer period of deprivation.
Effects on latency and number of bouts were diminished during the experiment.
Thus overall, there were no clear effects of different lengths of deprivation on
the gilts motivation to root.
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The elimination behavior patterns of domestic cats (felis
catus) with and without elimination behaviour problems

W. Sung and S.L. Crowell-Davis

Department of Psychology, College of Arts & Sciences and Department of
Anatomy and Radiology, College of Veterinary Medicine, University of Georgia,
Athens, GA 30602, USA

The elimination patterns of single housed domestic cats were studied to test
three hypotheses regarding the relationship between litterbox location and the
cats’ use of space in the house. 1) The litterbox location will differ between
cats that eliminate in the litterbox and cats that eliminate outside the litterbox.
Specifically, the control cats will have the litterboxes located within the core
area and problem cats will be more likely to have the litterboxes located within
the non-core area. 2) There will be an inverse correlation between the time any
cat spends digging, sniffing, covering and pawing and the distance of the
litterbox from the central core area. 3) There will be a difference in elimination
behavior at the litterbox between control cats and problem cats. Specifically,
when they do use the litterbox, the problem cats will spend less time digging
prior to elimination and covering after elimination than control cats. A total of
forty single household cats were observed, twenty cats without any elimination
behavior problem and twenty cats with elimination behavior problems. A
camcorder was positioned outside of the litterbox to record the sequence of
behavior of each cat prior to and during elimination and the behavior exhibited
afterwards. In households with problem cats, one camcorder was focused on
the litterbox and a second and if necessary, a third camera were used to record
the pattern of behavior at the areas in which the cats prefer to eliminate. The
camcorders recorded the elimination behavior for 72 hours. Use of space in
the house was recorded by direct observation during 400 minutes of these 72
hours. Litterbox location did not differ between cats with and without elimination
behavior problems. Problem cats spent significantly less time covering and
digging than control cats.
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Interactive effects of transport duration and nutritional
status on the physiology and behaviour of calves

E.M.C Terlouw, A. Ludriks, D. Levieux, M.C. Pére and S. Andanson
Meat Research Institute, INRA - Theix, 63122 St-Genes-Champanelle, France

Sixty-four male Friesian-Holstein calves were used. Calves were reared in straw-
bedded individual stalls that allowed clear vision and physical contact with other
calves. A milk replacer was fed twice daily. At 2.5 months of age animals were
subjected to a 10-min test where 3 min after introduction of the animal, a
traffic cone was lowered from the ceiling. Heart rate responses were not
correlated with behavioural responses, but negatively correlated with hematocrit
(p<0.05). At 3.5 months of age animals were transported for O min (controls),
20 min, 3.45 or 7.30 h. Half of each transport group was not fed before transport.
Loading and unloading increased plasma NEFA, glucose, lactate and cortisol
levels, partial pressure (p) of CO2, and decreased plasma pH (p <0.05). Rapidly
appearing short-lasting changes were decreased plasma calcium levels and
pCO2, and increased potassium levels and heart rate (p<0.05). Rapidly
appearing long-lasting changes were increased pO2 and plasma cortisol, lactate
and NEFA levels (p<0.05). Slowly appearing changes (at 3.45 and 7.30 h)
were increased plasma sodium and creatine kinase levels. NEFA levels showed
a transport duration x nutritional status interaction (p<0.05). Irrespectively of
transport duration, at the end of transport (same time of day) non-feeding led
to higher heart rate and plasma NEFA levels, and lower plasma glucose levels,
pCO2 and pH (p<0.05). Lactate and glycolytic potential of the Longissimus
Lumborum were not changed by any of the treatments. Non-fed animals
weighed less before and after transport. Absolute and relative weight loss
increased with longer transport duration but was lower in non-fed animals
(p<0.001). Immediately after transport, feeding motivation was tested in a
novel environment. More animals drank after 7.30 h of transport than controls
(p<0.10). lrrespectively of transport duration, non-fed animals drank sooner
than fed animals and animals that drank had lower muscle lactate content
(p<0.05). Reactivity to the novel object was not correlated with reactivity to
transport. Thus, transport caused short-lasting ‘and long-lasting adaptive
physiological changes. Nutritional status influenced physiological status but
showed little interaction with transport. Although treatments had no effect on
energy status of the Longissimus Lumborum, other muscles more implicated
in balance and posture may give different results.
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Does tail docking adversely affect adult dairy cattle?

E.M. Tom!, 1.J.H. Duncan', TM. Widowski!, K.G. Bateman?,
K.E. Leslie?, J. Rushen® and A.M. de Passillé*

!Department of Animal and Poultry Science, *Population Medicine, University of
Guelph, Guelph, Ontario, Canada, N1G 2W1, *Agriculture and Agri-food Canada,
Lennaxville Research Centre, Québec, Canada, JIM 123

Tail docking is being increasingly practised by dairy farmers in many countries,
without full assessment of the costs to the cow. The effect of tail docking
lactating Holstein cows using a rubber ring with and without epidural anaesthetic
was investigated using 64 cows in a 2x2 factorial design. Measurements of
behaviour, feed intake and milk production were taken on Day 1 (before and
after ring application), 2, 3, and 7 (after tails below the rings were surgically
amputated). Cows' postures and tail positions were monitored using
instantaneous scan sampling and active behaviour (e.g. tail shaking, vocalising)
was recorded using focal animal sampling. Results indicated no significant
differences in milk production and feed intake between treatments. No significant
differences were found for most behaviour monitored, however some differences
in tail shaking and tail position were observed. On Day 1, the rubber ring (RR),
rubber ring with anaesthetic (RRA), as well as the anaesthetic control (CA)
groups displayed significantly less (P< .05) tail shaking than the control (C)
group after docking. The RR and RRA cows continued to exhibit less tail shaking
onDay2, 3, and 7. Additionally, RR and RRA held their tails in a raised position
significantly less (P< .05) on Day 1. On Day 7, after amputation, RR and RRA
cows held their tail stumps pressed against their bodies significantly more (P<
.05) and C and CA cows held their tails in the relaxed position significantly
more (P< .05). These data indicate that cows exhibit subtle behavioural changes
following not only application of rubber rings, but also epidural administration
and surgical removal of the tail below the ring on Day 7. Results suggest that
tail-docking adult dairy cattle using rubber rings causes, at most, mild discomfort
and that there is no benefit in using an epidural anaesthetic.
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Aspects of social and sexual behaviour of differently aged
bulls in an extensively kept herd

J. Tost and B. Horning

University of Kassel (GhK), Faculty of Agriculture, Department of Farm Animal
Behaviour and Management, Nordbahnhofstr. 1a, D-37213 Witzenhausen,
Germmany

Knowledge about behaviour of groups of domestic bulls within mixed sexed
herds is almost lacking. Better understanding may help to optimize management
of breeding bulls in beef-suckler or dairy herds. The presence of more than one
breeding bull increases fertility and supports social stability within the herd.
Behaviour of entire bulls was studied within a Simmental herd including 70
cows, 80 subadults and 30 bulls aged 2 — 9 years. The herd splitted into a ,big
herd' and a ,small herd' (150 resp. 30 animals). Since 17 years the herd was
kept outside during the whole year on an enclosure of 50 ha and human
interference was low. Behaviour of bulls was recorded by direct observations
from 1997 until 1999. Bulls aged 2 - 3 years lived in the centre of mixed herds.
Bulls aged 3 — 4 left the mixed herd in early summer to join instable bachelor
groups. Bulls aged 5 - 9 lived mostly separately in year to year stable areas,
often shared with another bull. Within both herds, an alpha-bull was present (4
- 6 years). These bulls were highest in social ranking. If an alpha-bull was
replaced, the successor was always member of the mixed herd and never a
solitary bull. Dominance relationships were determined by fights and aggressive
displays. Older bulis fought less and showed more display behaviour than
younger bulls. These interactions occurred mainly between bulls of similar so-
cial status. Older bulls showed more vocalization than younger ones and
responded more to bulls of similar social status. Number of answer calls
corresponded well to emitter calls. High ranking bulls assessed cow's
reproductive status evenly distributed during the whole year while lower ranking
bulls did this mainly in spring and early summer when most estrous occurred.
Guarding of cows during proestrus was highest in younger bulls and during
estrous in alpha-bulls. Alpha-bulls had most successfull matings. All results
mentioned were significant. Behaviour patterns observed proved similar to those
of wild or feral domestic cattle. Under almost natural conditions cattle still
behave like their wild ancestors, obviously domestication had only low influence
on their behavioural repertoire.
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Effect of different rearing of heifers during the milking
period on their behaviour in the maze learning ability tests
after weaning .

M. Uhrincat!, J. Broucek!, C.W. Arave?, TH. Friend®, S. Mihina',
A. Hanus!, S. Marencak! and P. Kisac!

IResearch Institute Animal Production, Nitra, Slovakia , ?Utah State University,
Logan, USA and *Texas A&M University, College Station, USA

The aim of this experiment was to test the hypothesis of whether natural and
artificial rearing of heifers affect their behaviour in maze learning ability tests.
At birth 92 Holstein heifers were randomly divided into five groups: A-from
2nd day to 7th day in a hutch (individual outside pen), then in loose housing in
the calf barn with automated drinking feeder until weaning; D-pen with mother
until the seventh day, then in loose housing with automated drinking feeder
until weaning. H-hutch from the second day until weaning; M-pen with mother
until the seventh day, then hutch until weaning. N-pen with mother until the
seventh day, then with nursing cows until weaning. Animals of all groups were
kept after weaning at 8 weeks in common group pens in loose housing. At 15
weeks of age, a maze behaviour was determined. The maze facility was
constructed in a pen 16.4 x 4.5 m fencing 1.5 m high covered with a black
plastic sheet. Five barriers were installed inside. On the first observation day
the calves were tested five times, the first test was for training. On the second
day there were four runs. In the first task (learning), the passage was open on
the left side, and on the right side (reversal) on the next day. The longest standing
time in the maze was in N (88 s in the learning task, runs 2 to 5; 138 s in the
reversal task, runs 6 to 9) and the shortest in A (15 s and 49 s). Differences
between N and other groups were significant in individual runs also in the
evaluation of particular tasks. In the evaluation of the average time in all 8
runs, animals ran across the maze in this order: A (54 s), D (64 s), M (65 s), H
(70 s) and N (139 s). Calves from A and D made the least of total number of
mistakes per animal (0.12) in learning task, N the most (0.65). In the total
number of mistakes per calf made in reversal task, D and M were the best (2,19
and 2,20), and H and N the worst (3,17; 3,00). In the evaluation of the entire
maze test, A, M and D proved most adaptable, and N the least adaptable.
Calves reared by nursing cows were lacking independence and showed reduced
orientation abilities. This research was sponsored by the U.S.- Slovak Science
and Technology Joint Fund Project Number 010-95.
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Behaviour of calves separated from cows by two
types of gates

K. Umemura, K. Sudo and Y. Ogawa
Hokkaido National Agricultural Experiment Station, Sapporo, 062-8555 Japan

When cows and calves are kept in a pasture, calves can get sufficient rest if
they remain in a small paddock. For this rearing system, we designed two
types of gates and investigated whether calves attempted to pass through the
gate. Twenty Japanese Black cows and their calves were divided into three
groups (G1,G2,G3) and reared under these conditions for 3 months from birth.
For each group, there was a 2ha pasture for grazing cows and a 9a paddock
for calves. Pasture and faddock were divided by an electric fence, and on of
two types of gates. The first type of gate ( used for G1) was a wooden board
attached to the fence with hinges and springs on one side so that it could easily
be opened both side by a calf. The second type ( used for G2) consisted of only
a square wooden frame so that calves could see the other side. Calves in G1
and G2 were enclosed with dams in a paddock from the second day after birth.
Calves in G3 were reared without fence separation until 1 month after birth,
when they were enclosed in a paddock connected with the second type of
gate. None of the calves in G1 or G2 made any attempt to pass through the
gates, even though they could easily have entered the pasture by pushing the
gate. This result shows that even though calves can see the other side through
the gate (G2), this may not be effective for them to pass through the gate.
Calves in G3, on the other hand, passed through easily. During the early period
after birth, when locomotor abilities aren’t fully developed, imprinting that they
can't pass through the gate may work effectively.
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Basic and applied considerations related with the
use of the “ram effect”

R. Ungerfeld

Departamento de Fisiologia, Facultad de Veterinaria, Lasplaces 1550,
Montevideo 11600, Uruguay

If anestrous ewes are isolated from rams for a period, rams reintroduction
induces some neuroendocrine changes that determine in many ewes a “silent”
ovulation. If ewes are primed with progestogens, estrous behaviour is elicited
coincident with that ovulation. We studied ovarian dynamics by ultrasonography
and its relationship with circulating gonadotropins and steroids concentrations,
and how hormone levels influence the responding pattern. We observed a
widespread pattern of responses, most of them different from the classically
reported patterns. Anestrus depth was related to LH pulsatility and FSH levels
existing before the rams were introduced, and seemed to determine if a ewe
responded or not to the “ram-effect”. Increases in both the number of large
follicles, and the diameter of the largest follicle, were related with an increase of
LH pulsatility. The endocrine environment in which a follicle grows, rather than
the maximum size it attains, determines whether a ewe would respond or not
to rams reintroduction. We observed two increments in FSH concentration,
occuring coincident with the LH preovulatory surge and 24 h later. Cortisol
concentrations were measured to test whether stress may be a component of
the “ram effect” response, but levels remained unchanged throughout the
experiment. We also evaluated different short-term progestogen primings with
two experiments. First, we concluded that medroxyprogesterone, (MAP)
fluorogestone or progesterone were equally effective in improving the response
to the “ram effect”, observing an estrus distribution different from that previously
reported. In a second experiment, we concluded that the use of sponges
containing lower MAP contents than the commercial ones allowed obtaining
the same results as with these ones. We also tested if reintroduction of rams
can induce responses in cycling ewes, concluding that interval to estrus was
shortened and synchronization results were improved if “ram effect” was used
combined with traditional progestagen treatments.
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Interactions between sow nursing behaviour, catabolic state
and piglet growth

A. Valros!, M. Rundgren?, B. Algers3, H. Saloniemi' and M. wv.:wma

'Animal Hygiene, FO. Box 57, 00014 University of Helsinki, Finland, 2 Dept.
Animal Nutrition and Management, Swedish University of Agricultural Sciences,
PO. Bax 7024, 75007 Uppsala, Sweden,? Dept. Animal Environment and Health,
Swedish University of Agricultural Sciences, PO. Box 234, 53223 Skara, Sweden

‘Group of Ethology, Research Institute of Animal Production, PO. Box 1, 104 01
Prague — Uhrineves, Czech Republic

Milk production of the sow is essential for piglet survival. We aimed at
investigating how nursing behaviour and catabolic state of the sow influences
milk production (measured as piglet weight gain). Twenty-one Yorkshire sows
were studied during a five-week lactation. Average daily weight gain (DWG) of
piglets was calculated for the following periods: d. 1-4, 5-8, 9-15, 16-22 post
partum (pp), and d 23 pp-weaning. The following behavioural variables were
observed during 24 h on d. 3, 6, 13, 20 and 30 pp: frequency of successful
(SFREQ) and unsuccessful nursings (USFREQ), total duration of all nursings
(NURSDUR) and percentage of sow-terminated nursings (%SOW). Mean NEFA-
levels were calculated from 16 hourly blood samples (plus four samples from
the hour after feedings) on d. 7 and 21 pp. Interactions with DWG were tested
with linear regression analyses including piglet weight at the beginning of each
period (BW) and number of piglets born alive (LS). DWG during lactation as a
whole was negatively dependent on NURSDUR (p=0.04). NURSDUR affected
DWG negatively during d1-4 and d5-8 (p=0.05 vs. 0.01), while there was a
positive effect of NEFA during d9-15 (p=0.04). BW interacted positively with
DWG during d1-4 and d16-22 and LS tended to interact negatively during
d16-22 (p=0.06). No effect of SFREQ or USFREQ on DWG was found. This
gives no evidence that sows limit milk production by changing nursing behaviour,
but rather suggests that slow-growing piglets try to increase their milk intake
by increasing nursing time. DWG seems to be determined differently at different
stages of lactation. At the beginning litters with higher starting weight have
grow faster, while the sow’s ability to increase her catabolic state is important
at the of peak lactation. As the demand on milk production reaches its peak,
litter size begins to limit individual piglet milk intake.
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The influence of air velocity on pig choice

J. van Rooijen

Ethology Group, Agricultural University, Wageningen. Present adress: Centre for
Applied Poultry Research “Het Spelderholt” P O. Box 31,
NL-7360 AA Beekbergen, The Netherlands

Climatic environment is important with regard to pig production and welfare.

To investigate the influence of air movement on pig choice, experiments were

performed in two draft proof double pens. In each double pen two pigs were

present. Pigs could move freely between both pens of a double pen by opening

a gate with one nose push on a plate. For each individual all changes between
both pens were noted during six days, on basis of videorecordings. In the w:m.n
experiment 4.5 month old pigs were tested in straw-bedded pens where the air
velocity was less than 0.1 m/sec and environmental temperature was 20-23°
C. Equal time was spent in the two pens during the day but at night one pen
was prefered. In a second experiment pigs, aged 5 months, were kept at a
higher environmental temperature (24-26° C) and a choice was offered between
a pen with an air velocity of 0.1m/sec and one with an air velocity of 1.0m/sec.
The results, being very similar to the first experiment, suggested that air velocity
did not influence choice of pens. In a third experiment pigs, aged 3.5 months,
were offered the same choice as in the second experiment. However, pigs were
kept on a bare floor and at a lower environmental temperature (as in experiment
1). All pigs chose the low air velocity pen during the day and at night. These
experiments show that air velocity has an influence on choice behaviour in
older pigs. Air velocity did not influence choice when pens were bedded with
straw and maintained at higher environmental temperatures. Further research
has to establish the influence of each factor on pig choices.
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Maternal influence on fearfulness in sheep

M. Viérin, D. Bovet and M.-F. Bouissou

Laboratoire d'’Etude du Comportement Animal, I.N.RA/CNRS-URA 1291, F-37380
Nouzilly, France

Fearfulness is a general characteristic of individuals and influences a variety of
fundamental behaviours. In turn fearfulness is influenced both by internal (e.g.
genotype, hormonal balance) and environmental factors (e.g. conspecifics,
rearing conditions). In sheep the presence of the mother may modulate fear
reactions of the offspring (e.g increase fearfulness in mothered lambs as
compared to artificial rearing, or mask the fear reducing effect of an enriched
environment). The present study is a first attempt to assess the possible
transmission of fearfulness from mothers to their lambs depending on their
sex and rearing conditions. Fear reactions of lle-de-France ewes were tested in
early pregnancy according to the methodology developed by Romeyer and
Bouissou, 1992, (Appl. Anim. Behav. Sci.., 34: 93-119) and Vandenheede et
al, 1998, (Appl. Anim. Behav. Sci.., 53: 293-310) and which includes reaction
to social isolation, a surprise effect or a human. The fear reactions of their
offspring were measured with the same methodology after weaning. Two
experiments were conducted: the first one included 30 multiparous ewes and
their 30 mother-reared female lambs. The second included 44 primiparous
ewes and their 63 lambs reared either by the mother (21 females, 15 males) or
artificially (15 females, 12 males). In both experiments there was a significant
positive correlation between fear scores of mothers and their daughters in the
surprise test (exp.1: Rs=0.36, p<0,05; exp.2: Rs=0,51, p<0,01). However
the correlations were not significant when the daughters had been artificially
reared. The correlations between mother and their sons were never significant
whatever the rearing conditions. These results suggest that the transmission of
fearfulness is mainly of a social nature and depends on the sex of the offspring,
which may receive differential attention or treatment from their dam.
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Identification of social strategies in a herd of dairy cows

S. Waiblinger!, D. Cerny!, C. Menke' and W.D. Kraetzl?

lnstitute of Animal Husbandry and Animal Welfare, University of Veterinary
Medicine, 1210 Vienna, Austria; 2Institute of Physiology, Technical University of
Munich, Dairy and Food Research Center Weihenstephan, 85354 Freising,
Germany

Studies of social behaviour in cattle often concentrated on dominance
relationships. However, dominant-subordinate classification has been shown
to be insufficient in explaining differences in physiological state and health of
animals in several species. The strategy an animal adopts in a social context is
probably more important than the actual social status achieved. The aim of
this study was to identify different social strategies. Social behaviour of a herd
of 56 cubicle housed Brown Swiss dairy cows was observed for 50 days
distributed over a 5 month period. Agonistic and non-agonistic social
interactions were recorded with continuous behaviour sampling during 6 h per
day. Every case of iliness requiring veterinary treatment during the observation
period was recorded. Social strategy groups were identified by performing prin-
cipal components analysis with Varimax rotation on 12 social behaviours for
47 cows and following cluster analysis using factor scores. ANOVA or non-
parametric statistics, respectively, were used to evaluate group differences. Three
factors were extracted, explaining 65% of the variance: ‘aggressive” (AG),
"receiving aggression”(RA) and "non-agonistic” (NA). The following cluster
analysis led to three groups of animals mainly characterised according to the
factors (AG: n=17; RA: n=18; NA: n=12). Clusters were stable to a high degree
when using different algorithms. AG-animals initiated the highest amount of
aggressive interactions (AG/NA: p<0,01; AG/RA p<0,05). NA performed
distinctly more social licking than AG and RA (p<0,01) and received less
aggressive displacements than RA. The three strategy groups did not differ in
age and only partly in rank. Dominance values of AG animals were highest
(0,66 +/-0,16, p<0,01), but no difference was found between NA (0,39 +/-
0,14) and RA (0,33 +/-0,10). Disease incidence did not differ between strategy
groups, but correlated with age of the cows. Dairy cows in this herd showed
clear behavioural differences. Performing a higher degree of social positive
behaviour seems to be used successfully to reduce aggression received. Further
evaluation is necessary to investigate the importance for the physiological state
of the animals and possible determinants of the differences. We acknowledge
funding by the Austrian Science Fund FWF, project number P13585-BIO.
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Behavioral response to and recovery from early
pre-pubertal castration

J.W. Weeks!, A.B. Caudle?, S.L. Crowell-Davis® and G. Huesner*

!Companion Animal Behavior Consultants 651 Fox Farm Road Asbury, NJ 08802;
“Department of Large Animal Medicine, College of Veterinary Medicine, University
of Georgia, *Department of Anatomy and Radiology, College of Veterinary
Medicine, University of Georgia, 4. Department of Animal and Dairy Sciences,
University of Georgia, Athens, Georgia, 30602, USA

Castration is one of the most common surgeries performed in the horse
(Blanchard, Varner & Schumacher, 1998). At present, little is known about the
animals’ behavioral response to or recovery from the procedure. The procedure
is assumed to be painful based on genital swelling and decreased mobility in
the animal. Early Pre-Pubertal Castration (EPC) performed with the Henderson
castration instrument may provide a less stressful method of castration in the
horse. EPC is performed between two days and two months of age. Recovery
for EPCs may be shorter than that of yearling or other castrates. This study is
the first in a series to assess the behavioral responses to and recovery from the
EPC. For each procedure, the castrate (N=7) was paired with a control animal
(N=7) of roughly equal age. Each animal was anesthetized, tied, and if a
treatment animal, castrated. Each animal was observed for one hour immediate
post-castration as well as one hour the day preceding the procedure and one
hour on the two days following the procedure. A GLM procedure was run to
assess any differences between treatment groups as well as the expression of
the behaviors by each subject. No differences were found between castrates
and controls in the percentage of sample spent in the following behaviors:
walking (p>0.14), grazing (p>0.35), nursing (p>0.09), lateral rest (p>0.24),
sternal rest (p>0.14) and upright rest (p>.14). Hence, the castrates suffered
no adverse behavioral effects from the procedure. Further research will assess
the behavioral differences in recovery between EPCs and yearling castrates.
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Measuring vigilance as an indicator of fear in dairy cattle

T. Welp?, J. Rushen’, D.L. Kramer®, M. Festa-Bianchet? and
AM. de Passillé!

!Centre de recherche et de développement sur le bovin laitier et le porc.
Lennoxville, Québec. 2Université de Sherbrooke, Sherbrooke, Québec. *McGill
University, Montreal, Québec, Canada

Wild animals will alter their vigilance levels, at the expense of feeding time, in
response to predation risk. We tested dairy cattle to determine whether they
had maintained this behaviour and whether time spent vigilant changed in
response to an aversive, gentle or neutral handler. We conducted 12 trials per
cow in large enclosures with a food source for 3 (exp.1) and 5 (exp.2) minutes
per trial. The feeders used restricted the animal's view so that it could not feed
and scan simultaneously. Vigilance time was defined as any time the animal's
head was not in the feeder. In experiment 1, 40 cows were tested with the dog,
human, and with no stimulus (control) following a balanced order in trials 6, 9,
and 12. Time vigilant was 46.9%, 57.3%, and 71.8% (+ 4.0% SEM) for the
control, human, and dog test trials. Compared to the control, both stimuli
increased vigilance time (p<0.05). During the non-test trials (no stimulus),
vigilance time decreased with repeated experience. In experiment 2, 20 cows
were trained with an aversive and gentle handler for 3 weeks prior to testing.
They were tested with the aversive, gentle, and neutral handler present following
a balanced order in trials 10, 11, and 12. Time vigilant was 43.0%, 46.5%, and
61.5% (+ 4.4% SEM) for the neutral, gentle, and aversive test trials. The aversive
handler increased vigilance time compared to the neutral (p<0.05) and gentle
(p<0.07) handlers. However, during the non-test trials (no stimulus), vigilance
did not decrease with repeated experience suggesting that the cows were less
fearful of the enclosure in experiment 2. These results suggest that cows have
not only retained vigilance in their behavioural repertoire but that this behaviour
might be used to measure their degree of fearfulness towards people, and
potentially, towards different environments.
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Effects of feeding system and manger space allowance on
feeding behaviour and agonistic interactions in dairy cattle

C. Winckler

Research Centre for Animal Production and Technology, Faculty of Agriculture,
University of Géttingen, Driverstrasse 22, D-49377 Vechta, Germany

Total mixed rations (TMR) have been developed to increase dry matter intake
and to better fulfill the nutrient requirements of high producing cattle. However,
selectivity which is shown during grazing as well as eating conserved feeds may
be impaired. Additionally, manger space is often reduced when TMR feeding is
implemented. Therefore, it was the aim of this study to investigate the effect of
different feed provision systems and reduction in manger space on the feeding
and social behaviour of dairy cattle. 20 dairy cows were selected and randomly
assigned to 2 loose housed groups. A ration containing grass silage, corn
silage, brewer’s grains and concentrates was offered as (1) single components
in layers (manger width 70 cm per cow) and concentrates partially provided in
feeding stations, (lI) total mixed ration (TMR, 70 cm) or (ill), TMR with 40 cm
space allowance. Both groups were submitted to all treatments, and experi-
mental periods consisted of adaptation (2 weeks) and data collection (2 weeks),
respectively. Three direct 10 min observations per cow and experimental period
were carried out at the trough within 2 h periods after feeding. Continuous
behaviour sampling included ingestive behaviour (e.g. feeding, rooting, nosing,
sniffing) and agonistic interactions (e.g. butting, displacements). Furthermore,
24h time lapse video recordings are currently being analysed for time budgets
and feed intake characteristics. At a manger width of 70 cm per cow, TMR
feeding resuited in an increased proportion of selective behaviours (p<0.01)
which was mainly due to rooting activities (p<0.001) while nosing and sniffing
remained unaffected. However, reduction to 40 cm (lll) led to a decrease in
rooting behaviour (p<0.05) which was intermediate to treatment | and Il. Butting
at the feeding place increased with TMR only at reduced space allowance
(p<0.05) and displacements were more frequently observed during treatment
I. In conclusion, the results give evidence that mixed rations enhance selective
behaviours although aiming at the intake of an unaltered composition. With
regard to animal welfare, all cows should be allowed to feed at once to reduce
agonistic interactions.

The different role of endogenous AVP and CRH in
psychological stress response in sheep

K. Yayou and M. Nakamura

Dept. of Animal Froduction, Hokkaido National Agricultural Experiment Station,
Sapporo, 062-8555, Japan

We have previously reported the effects of centrally infused arginine vasopressin
(AVP) or corticotropin-releasing factor (CRH) in sheep. They can be summarized
as follows. AVP and CRH had equal potential to activate pituitary-adrenal axis.
Centrally infused CRH lowered the body temperature (BT) as opposed to the
reports using rats and pigs. CRH induced bleating, AVP induced oral stereotypies.
To apply these results to the endogenous role of these hormones, we designed
the psychological stress context and determined the effects of centrally infused
antagonist for these hormones. Four sheep kept in individual stanchion cages
were used. The psychological stress context was that only 1 of 4 sheep was
not fed for 1 hour (feed deprivation [FD] period) from the onset of the daily 2
hours-feeding period. Blood samplings for plasma cortisol measurement were
done -30, 0, 30 and 60 min after the onset of FD period. The mean BT and
heart rate were obtained at -30, 0, 30 and 60 min. The total number of conflict
and abnormal behavior from 0 to 60 min were counted. The plasma cortisol
concentration and the BT of the sheep significantly rose, and conflict behavior,
scraping and abnormal behavior, sham chewing significantly increased as
compared with the context that none of 4 sheep was fed at the same period
(p<0.05). The AVP V,receptor antagonist, [Pmp', Tyr (Me)?]-Arg®-Vasopressin
(115microgram/0.5ml artificial cerebrospinal fluid {aCSF}/30min) suppressed
the increase in plasma cortisol concentration and the hyperthermia. On the
other hand, CRH receptor antagonist, alpha-Helical CRF [9-41] (80 microgram/
0.5ml aCSF/30min) suppressed the increase in scraping and sham chewing.
These data suggest that endogenous central CRH and AVP have different roles
in psychological stress response in sheep. AVP mainly stimulates pituitary-
adrenal axis and might be essential for stress-induced hyperthermia. On the
other hand, CRH might relate with the increment in conflict and abnormal
behavior.
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Sexual behavior of sows raised on confined and
outdoor systems

E.L. Zanella'?, R.AM.S. Silval, F.S. Mesquita!, A.M.M. Alessandri’,
L.S. Dorneles!, A. Coldebella® and O.A. Dalla-Costa'

'Embrapa Swine and Poultry, BR 153, Km 110, CEP: 89700-000, Concordia, SC;
2FAMV/JUPF, Passo Fundo, RS; *ESALQ\USF, S, Brazil

Carefully observation of the sexual behavior shown by sows are essential for
high reproductive rates. This study evaluated the sexual behavior of weaned
sows in confined (CS, n=8) and outdoor (OS, n=4) systems at Embrapa Swine
and Poultry. F1 sows were approximately 1.5 to 4.0 years old. Observations
were taken during summer 2000. The sows were observed for 1 hour a day
(30" in the morning and 30’ in the afternoon) during 8 days for the following
behaviors: exploratory (sniffing, rooting, alert), comfort (stretching, lying awake,
sleeping) , physiologic (drinking, eating, defecating) and stereotypes. The mean
frequencies of each behavior were analyzed by Student t-test. The percentage
of time of CS and OS sows devoted to exploratory, comfort and physiologic
behaviors one day prior to heat detection was 16.1 and 17.0 (p>0.05), 27.0
and 14.4 (p<0.05), and 2.4 and 9.4 (p<0.01), respectively. Sows in the OS,
had a larger numerical variation on the frequency of exploratory, physiologic
and comfort behaviors, when compared to CS sows. CS sows demonstrated
discrete changes over time in the first two behaviors. Sows in CS showed
restiessness behavior during 4 days prior and one after heat; on average 3.78%,
in contrast to sows in the OS, that showed this behavior on the day of heat and
day after only (average=0.87%; p<0.01). We observed that sows in the OS
showed an intense exploratory and physiologic behavior, in contrast to a less
intense comfort behavior, mainly in the pro-estrus period, however, was not
statistically significant. The OS allowed sows to display sexual behavior (sniffing
genitals, trying to mount, searching the boar, pushing other sows with the
snout) in a specific time close to the observed heat (pro-estrus). The data
suggests that this sexual behavior in the OS could lead to a better reproductive
performance.

Posters 217

The cardiac reponse of laying hens to frustration in classical
and operant conditioning

PH. Zimmerman, P. Koene and J.M.H. Vossen

Ethology Group, Wageningen University, PO. Box 338 6700 AH Wageningen,
The Netherlands

Changes in heart rate can occur in response to either pleasant or aversive
conditions. We studied the cardiac response to frustration in laying hens in a
conditioning paradigm. The hypothesis was that omission of a food reward
that previously was predictable (classical conditioning) would cause a lower
cardiac response than omission of a food reward that was both predictable
and controllable (operant conditioning). Ten hens were subjected to classical
conditioning and 10 to operant conditioning in a Skinnerbox. The conditioned
stimuius (CS) was a red light appearing every 30 sec during 15-min sessions.
In classical conditioning the duration of the CS was 10 sec, in operant
conditioning the CS was terminated by a key-peck. In both modes of
conditioning the unconditioned stimulus (US) was 5-sec access to food. Heart
rate was measured during the last training session and the subsequent frustration
session, in which the birds were presented a feeder covered with Perspex. A
session contained approximately 20 trials. From 16 trials heart rate was
calculated in 5-sec periods. Cardiac response was expressed as the difference
between basal heart rate at the start of a trial and heart rate in the anticipatory
period (CS), the period US (training session: Food, frustration session: No-
Food) and the period Post-US of that trial. In classical conditioning an increase
in heart rate (P<0.05) was found in both the anticipatory period and in the
period Food. In operant conditioning no increase in heart rate was found. In
both classical and operant conditioning a lower heart rate was found (P<0.05)
in the period No-Food than in Food. Heart rate was still lower in the period
Post-US in the frustration session compared to the training session. No change
in heart rate was found during anticipation and reward in operant conditioning
probably because of the controllability of the situation. Frustration seems to be
expressed by a decrease in heart rate in both modes of conditioning.



[ndex of Authors



221

Index of Authors
Abe, N., 102 Bovet, D., 210
Abeyesinghe, S.M., 106 Boyle, LA, 71
Adams, K.M., 75 Broom, D.M,, 33, 79, 122
Albentosa, M.J., 107 Brophy, P, 71

Alberghina, D., 108, 165
Alencar, MM,, 119
Alessandri, AM.M., 126, 199, 216
Algers, A., 99

Algers, B., 100, 208
Alonso-Spilsbury, M., 109, 110, 170
Andanson, S., 202
Andenaes, H., 48
Andersen, E.H., 180
Andersen, IL.L., 48, 54
Andersson, L., 150
Andersson, M., 96, 111
Andriolo, A., 47
Antonio, G.T, 119
Anzai, A., 105

Appleby, M.C,, 91, 195
Appleyard, S.J., 62
Arave, CW, 205
Armstrong, J.D., 139
Arndt, M.R., 80
Aronica, V., 165
Bagshaw, C.S., 112
Bakken, M., 48, 54, 180
Baragli, P, 196
Baranyiova, E., 113
Barber, J.C.E., 114
Barragan, A., 187
Bateman, K.G., 203
Benitez, MA., 74
Bergeron, R., 45
Bessei, W,, 186

Bica, G.S., 133
Blokhuis, H.J., 143
Bee, K.E., 48, 54
Boissy, A., 64, 72
Bokkers, E., 115
Bolhuis, J.E., 116
Boreli, E. Von, 37
Bornett, H.L.l., 117
Both, M.C,, 197
Bouissou, M.-F, 155, 182, 210

Broucek, J., 205
Brousset, D.M., 74, 118
Bruckmaier, R.M., 142
Bueno, A.R., 119
Burlot, T., 155

Burne, TH.J., 44
Calasans, S.G., 177
Canali, E., 120

Carenzi, C., 120
Carragher, J.F,, 162
Castilho, M.F,, 123
Catano, A., 74

Caudle, AB.; 212
Cerny, D, 211
Chaloupkova, H., 146
Chambers, J.R., 50
Champion, R.A., 190
Christensen, J.W,, 68
Christiansen, S.B., 88, 100
Christie, J., 121

Cifali, A., 131

Cloutier, S., 67

Clubb, R., 38
Coldebella, A., 126, 199, 216
Cooper, J., 121

Corke, M.J., 122
Coérrea, S.A., 123

Costa e Siiva, E.V,, 124
Cromberg, V.U., 124
Croney, C.C, 75
Crowell-Davis, S.L., 201, 212
Cubero, M., 183
Cusumano, F, 108
D’Eath, R.B., 52

d'Sa, CA., 125

da Rocha, M.G,, 133
Dailey, J., 101, 168
Dalla-Costa, O.A., 126, 199, 216
Dalsgaard, T., 181
Damm, B.l., 127
Daniels, M.J., 157



222 Proceedings of the 34" Intemational Congress of the ISAE

Davidson, H.PB., 128
Davies, D.H., 130
Davison, M., 112

De Andreis, C., 196
de Jonge, F., 96

de Leeuw, J., 116

de Passillé, A.M,, 56, 72, 78, 81, 203, 213

Demarquet, F, 198
Diaz, G., 109

Dinon, PS.L,, 57, 145
Doporto, J.M., 187
Dorneles, L.S., 126, 199, 216
dos Santos, J.M., 145
Dray, T, 129

Duarte, JM.B., 47
Dumont, B., 64
Duncan, L.J.H., 50, 65, 129, 203
Dwyer, C.M., 58, 148
Dybkjeer, L., 63
Eddison, J.C., 130, 190
Egg, M.G,, 119

Eicher, S.D., 76, 164
El-lethey, H., 61

Ernst, S., 92

Ernstova, M., 113
Esbérard, C., 131
Escobar, 1., 109, 110
Estrada, S., 183
Falcone, C., 132
Falconer, D.M,, 93
Farinatti, L.H., 133
Faulkner, PM., 134
Fazio, E., 108, 165
Ferlazzo, A., 108, 165
Fernandez, X., 94
Ferrante, V., 120
Ferrari, H.R., 135
Festa-Bianchet, M., 213
Fischer, V., 197

Forde, RM,, 84
Forkman, B., 87, 150
Foster, TM., 90

Fraser, D., 93

Freire, R., 136

Friend, TH., 205

Friendship, R., 129
Gaboury, C., 56
Galina, C.S., 183
Galindo, F,, 74, 118, 138, 178, 187
Garcia, F, 183
Garcia, RA.M,, 57
Gardner, J.M., 65
Garner, J.P, 132
Geverink, N.A., 69
Gibb, M.J., 189
Gilbert, C.L., 44
Gimpel, J., 137
Gonyou, HW,, 45
Gonzalez, M., 138
Grandinson, K., 191
Gremmen, B., 39
Griffiths, S.W,, 139
Guelber Sales, M.N., 57
Hagen, K., 79

Hall, A.D., 62

Hall, A.L., 34

Hall, J.G., 80
Hansen, S.W, 70, 89, 140, 166
Hanus, A., 205
Harcourt, R.G., 162
Harmon, J.D., 157
Harris, M.J., 45
Haussmann, M.F,, 157
Heyes, CM., 66
Hjelholt, K., 175
Hoffmann, J., 145
Hoffmann, WA., 141
Holub, A., 113
Hopster, H., 142, 143
Horning, B., 144, 204
Hoshiba, S., 82, 193
Hotzel, M.J., 145
Huber-Eicher, B., 61
Huckle, C.A., 189
Huesner, G., 212
Hydbring, E., 100
llmann, G., 96, 146
Iseki, K.K., 123
Ishiwata, T., 147
Ishiyama, K., 176

Index of Authors

223

Jacob, AA., 47
Janackova, B., 113

Jarvis, S., 148

Jensen, K.H., 127, 180, 200
Jensen, M.B., 70, 140
Jensen, P, 48, 87, 111, 149, 150, 151
Jeppesen, L.L., 181
Johnsen, PF, 49
Johnson, TR., 164

Jones, E.K.M., 55

Jones, R.B., 153

Jung, J., 150

Jungi, TW, 61

Kaneko, N., 82

Karonen, J., 99, 100
Kawashima, R., 176
Keeling, L.J., 100, 163
Kerby, M., 185
Kiley-Worthington, M., 184
King, L., 74

King, LA., 152

Kisac, P, 205

Kjaer, J.B., 49

Knierim, U., 59

Koba, Y., 81

Kobayashi, Y., 82

Koene, P, 39, 115, 188, 217
Korte, S.M., 142

Kraetzl, W.D., 211

Kramer, D.L., 213
Kristensen, H.H., 153
Krohn, C.C., 68, 154
Kuroki, R., 176

Ladewig, J., 68, 70, 140
Lakwijk, N., 46

Lankin, V.S., 155

Lasseur, J., 198

Latham, N., 156

Laughlin, K., 73
Lawrence, A.B., 58, 62, 117, 148
Lawson, L.G., 194

Lay Jr., D.C, 157

Le Grice, P, 190

Lecrivain, E., 198

Lensink, J., 46

Leonard, EC., 71
Leslie, K.E., 203
Levieux, D., 202
Lidfors, L., 95, 160
Lindberg, A.C., 173
Littin, K.E., 158, 159
Loaldi, A., 120
Loberg, J., 160
Lomazzi, R., 86
Lopes, A.PS., 177
Lord, AE., 137
Ludriks, A., 94, 202
Lynch, PB., 71
Macuhova, J., 142
Madsen, T.N., 179
Maletinska, J., 161
Malmfors, G., 99
Malmkvist, J., 89
Mann, J., 117
Marchant, J.N., 84, 127
Marencak, S., 205
Masini, A.P, 196
Mason, G.J., 38, 156
Matias, J.M., 93
Matthews, L.R., 37, 70, 112, 140, 162
Mayagoitia, L., 109, 110
McAdie, TM,, 163
McKee, CA., 164
Medica, P, 108, 165
Mellado, E., 109, 110
Mench, J.A,, 132
Mendes, A., 53
Mendl, M.T, 35, 73
Menke, C,, 211
Mesquita, F.S., 126, 199, 216
Mihina, S., 205
Millman, S.T., 50
Minero, M., 120
Mintern, R.D., 185
Miyazaki, K., 105
Molina, R., 183
Mgiller, S.H., 166
Montagner, D., 133
Morgan, CA, 117
Morita, S., 82, 176



224 Proceedings of the 34" Intemational Congress of the ISAE

Morrigan, J., 167
Morrow-Tesch, J.L., 76, 101, 168
Mortensen, B., 169

Mota, D., 109, 110, 170
Mouri, T, 105

Munksgaard, L., 70, 140
Murphey, R.M., 60

Murray, K.C., 130
Nakamura, M., 215
Nascimento, ES., 171
Negrao, J.A., 119, 123
Newberry, R.C., 67
Niciporciukas, C., 172

Nical, C.J., 66, 106, 107, 173
Nielsen, B.L., 174

Nielsen, N.P, 175

Niiyama, H., 176

Niiyama, M., 176

Nogueira, S.S.C., 53, 177
Nogueira-Filho, S.L.G., 53, 177
Nuthall, R., 189

O'Brian, H., 100

O'Connor, C.E., 43, 158, 159
Odendaal, J.S.J., 141
Ogawa, Y., 206

Olsen, AW, 63

Oltenacuy, E., 100

Oltenacu, PA., 99, 100
Orihuela, A., 183

Oudakker, M., 102

Padilha, J.C.F,, 57

Pajor, E.A., 78, 164
Palestrini, C., 86

Panama, J., 161

Paranhos da Costa, M.J.R., 47, 60, 119, 124

Pedernera, C., 177

Pedersen, B.K., 179

Pedersen, L.J., 70, 127, 140, 180
Pedersen, V, 181

Pere, M.C.; 202

Petri, L., 196

Phillips, AJ., 173

Pinheiro Machado F?, L.C., 57, 145
Piovezan, U., 47

Pires, C.C., 133

Plusquellec, P, 182

Podrouzek, J., 146
Pope, S.J., 173
Quadros, FL.F. de, 133
Quesada, Y., 183
Ramirez, R., 109, 110
Ramirez-Necoechea, R., 170
Randall, J.M., 106
Randle, H.D., 184, 185
Redgate, S.E., 128
Reenen, K. van, 72
Reiter, K., 186

Richard, TL., 157
Rigotti, S.S., 145
Rodarte, L.F, 187
Rodenburg, T.B., 188
Romano, M.C., 118, 178
Rook, A.J., 189

Roussel, S., 72

Rowan, A., 100

Ruby, V,, 175

Rundgren, M., 208
Rushen, J., 72, 78, 81, 203, 213
Rutter, S.M., 190
Rybarczyk, P, 81
Rydhmer, L., 191
Saloniemi, H., 208
Sambraus, H.H., 36
Sandee, P, 88, 100
Sandoval, C.A., 151
Sanotra, G.S., 192
Santos, A., 131

Santos, TS., 126, 199
Sa-Rocha, L.C., 172
Sasaki, O., 193

Sato, S., 105

Sato, Y., 193

Schofield, C.P, 153
Schouten, W.G.P, 46, 69, 94, 116
Schraft, H., 99

Schrijver, N.C.A., 77
Schrader-Petersen, D.L., 194
Schuneman, AA., 118
Schutz, K., 87, 150
Schwarz, K.R.L.123
Seaman, S., 195

Senda, S., 82

Index of Authors

225

Sereno, J.R.B., 124
Severo, D.C., 126, 199
Sharpe, S., 156
Sherwin, C.M., 66, 100
Sighieri, C., 196
Signoret, J.P, 155

Silva, M.A. da, 197, 198
Silva, R.AM.S., 126, 199, 216
Silva, R.G. da, 60
Silveira, M.C.A.C., 145
Silveira, T.D. da, 57, 145
Simonsen, H.B., 194
Simunek, J., 161
Sendergaard, E., 68
Serensen, P, 174
Spinka, M., 67, 96, 146, 161, 208
Spurr, EB., 43
Stehulova, 1., 161
Stookey, J.M., 80
Stricklin, W.R., 75
Stride, PL., 184
Studnitz, M., 200

Sudo, K., 206
Sugiyama, Y., 176
Sumpter, C.E., 90
Sung, W, 201
Svennersten-Sjaunja, K., 151
Svensson, J., 149
Tainton, V,, 190
Takazaki, H., 105
Tanaka, K., 176
Tanaka, T., 82, 147
Tanida, H., 81

Tannure, 1.C., 171
Tebbas, E, 131
Tedeschi, D., 196
Temple, W, 90
Tennessen, T., 92, 167
Terlouw, EM.C., 94, 202
Thodberg, K., 191
Thomsen, M.G., 174
Thorrold, B., 112

Tom, E.M., 203

Tost, J., 144, 204
Trapezov, O.V, 51

Trapezova, L.I., 51
Trujillo, M.E., 187
Tucker, C.B., 93
Uchida, E., 176

Uetake, K., 82, 147
Uhrincat, M., 204
Umematsuy, A., 176
Umemura, K., 206
Ungerfeld, R., 207
Vaessen, S., 94

Valdez, R., 118, 178
Valentine, B.K., 80

Valros, A., 208

van der Werf, J.T.N., 142, 143
Van Driel, K., 195

van Rooijen, J., 209
Veissier, 1., 72

Verga, M., 86

Vichova, J., 161

Viérin, M., 210

von Schmalz Peixoto, K., 156
Vossen, J.M.H., 217
Waiblinger, S., 211
Wakabayashi, A., 105
Waran, N., 195
Washington, C.G., 75
Wathes, C.M., 55, 106
Wathes, O.M,, 153

Watts, J.M., 80

Weary, D.M., 84, 91, 93, 134
Webster, AJ.F,, 55
Wechsler, B., 61

Weeks, J.W, 212

Welp, T, 213

White, R.P, 153
Widowski, TM., 65, 203
Wiegant, VM., 46, 69, 116
Wilkins, LJ., 173
Winckler, C., 214

Wiirbel, H., 77

Yayou, K., 215

Yunes, M.C., 145

Zanella, AJ., 35

Zanella, E.L., 126, 199, 216
Zimmerman, PH., 217



List of Participants



List of Participants 229

ABE, Naoshige, Faculty of Agriculture Tamagawa University, 6-1-1 Tamagawa
Gakuen, Machida-shi, TOKYO, 194-8610, Japan.
E-mail: naobe@agr.tamagawa.ac.jp

ABEYESINGHE, Siobhan M., Bioengineering Division, Silsoe Research Institute,
Wrest Park, Silsoe, BEDFORD, MK45 4HS, England.
E-mail: siobhan.abeyesinghe@bbsrc.ac.uk

AGERGAARD, Niels, Danish Institute for Agriculture Sciences, Research Center
Foulum, PO. BOX 50, DK-8830, TJELE, Denmark.
E-mail: niels.agergaard@agrsci.dk

AGUSTINI CARNEIRO DA SILVEIRA, Marcela Cristina, Laboratory of Applied Ethol-
ogy - LETA, Universidade Federal de Santa Catarina, Rod. Admar Gonzaga, 1346,
ltacorubi, 88034-001, FLORIANOPOLIS, SC, Brazil.

E-mail: marcela@cca.ufsc.br

ALBENTOSA, Melissa, Division of Animal Health and Husbandry, Department of
Clinical Veterinary Science, University of Bristol, Langford House, BS40 5D,
BRISTOL, United Kingdom.

E-mail: melissa.albentosa@bristol.ac.uk

ALBERGHINA, Daniela, Institute of Veterinary Physiology, University of Messina,
Strada San Giacomo, 19, MESSINA, ltaly.
E-mail: danyaib@iol.it

ALGERS, Anne, Food Science, PO. BOX 234, 53223, SKARA, Sweden.
E-mail: anne.algers@Imv.slu.se

ALGERS, Bo, Department of Animal Environment and Health, Swedish University of
Agricultural Sciences, SKARA, Sweden.
E-mail: Bo.algers@hmbh.slu.se

ALONSO-SPILSBURY, Marili, Universidad Auténoma Metropolitana-Xochimico,
DPAA, Calz. del Hueso 1100, Col. Villa Quietud, Coyoacan, MEXICO, D.F, 04960,
México.

E-mail: marilu@cueyatl.uam.mx

ANDERSEN, Inger Lise, Agricultural University of Norway, Department of Agricultural
Engineering, PO. Box 5065, 1432, AS, Norway.

E-mail: inger-lise.andersen@itf.nlh.no

APPLEBY, Michael, University of Edinburgh, Agriculture Building, West Mains Road,
EH9 3JG, EDINBURGH, United Kingdom.
E-mail: michael.appleby@ed.ac.uk

APPLEYARD, Steve, Department of Behavioural Sciences, Scottish Agricultural
College, ABD, SAC, King's Buildings, West Mains Road, EH9 3JG, EDINBURGH,
United Kingdom. E-mail: s.appleyard@ed.sac.ac.uk



230 Proceedings of the 34" International Congress of the ISAE

List of Participanis 231

ASSIS PINTO, Anabela de, Dept. of Clinical Veterinary Medicine, Cambridge Univer-
sity, Mandingley Road, CB3 OES, CAMBRIDGE, United Kingdom.
E-mail: aap28@cam.ac.uk

BAGSHAW, Caroline S., University of Arckland, 31 Rose Banks Drive, RD3,
HAMILTON, New Zealand. E-mail: CSBagshaw@xtra.co.nz

BARANYIOVA, Eva, University of Veterinary and Pharmaceutical Sciences,
Department of Biochemistry, Palackého 1-3, 612 42, BRNO, Czech Republic.
E-mail: actavet@vfu.cz

BARBER, Joseph, University of Oxford, Department of Zoology, South Parks Road,
OX1 3PS, OXFORD, United Kingdom. E-mail: joseph.barber@zoo.ox.ac.uk

BERTON, Cicero, Laboratory of Applied Ethology — LETA, Universidade Federal de
Santa nmﬂzsm, Rod. Admar Gonzaga, 1346, ltacorubi, 88034-001,
FLORIANOPOLIS, SC, Brazil. E-mail: ctberton@zipmail.com.br

BOE, Knut Egil, Agricultural University of Norway, Department of Agricultural
Engineering, PO. Box 5065, 1432, AS, Norway. E-mail: knut.boe@itf.nlh.no

BOISSY, Alan, Institut National de la Recherche Agronomique, INRA Unité de
Recherches sur les Herbivores, Equipe Adaptation des Hervidores aux Milieux,
63122, SAINT-GENES-CHAMPANELLE, France. E-mail: boissy@clermont.inra.fr

BOKKERS, Eddie, Wageningen University, Marijkeweg 40, PO. Box 338, 67000 AH,
WAGENINGEN, The Netherlands. E-mail: eddie.bokkers@etho.vh.wag-ur.nl

BOLHUIS, Liesbeth, Wageningen University, Marijkeweg 40, PO. Box 338, 67000
AH, WAGENINGEN, The Netherlands. E-mail: Liesbeth.Bolhuis@etho@vh.wau.nl

BORNETT, Hannah, Animal Biology Division, Scottish Agricultural College, Bush
Estate, Penicuik, Midlothian, EH26 0QE, EDINBURG, United Kingdom.
E-mail: hbornett@ed.sac.ac.uk

BOYLE, Laura, Pig Production Dept., Moorepark Research Centre, Fermoy, CO.
CORK, Repubilic of Ireland. E-mail: Iboyle@moorepark.teagasc.ie

BROOM, Donald, Department of Clinical Veterinary Medicine, Madingley Road, CB3
OES, CAMBRIDGE, United Kingdom. E-mail: dnblb@cam.ac.uk

BRUSIUS, Luisa, Universidade Federal de Santa Catarina, Rod. Admar Gonzaga,
1346, ltacorubi, 88034-001, FLORIANOPOLIS, SC, Brazil.
E-mail: abrusius@terra.com.br

CARENZI, Corrado, Istituto di Zootecnia — Falcota'di Medicina Veterinaria, Via
Celoria, 10, 20133 MILAN, ltaly. E-mail: Corrado.Carenzi@unimi.it

CHRISTENSEN, Janne W, Danish Institute of Agricultural science, Department of
Animal Health And Welfare, Research Center Foulum, PO. Box 50, 8830, TJELE,
Denmark. E-mail: JanneWinther.Christensen@agrsci.dk

CHRISTIANSEN, Stine B., Danish Animal Ethics Council, The Royal Veterinary and
Agricultural University, Department of Animal Science and Animal Helth,
Groennergaardsvej 8, 1870, Frederiksberg C, COPENHAGEN, Denmark.
E-mail: sbc@kvl.dk

CLUBB, Ros, University of Oxford, Department of Zoology, South Park Road, OX1
3PS, OXFORD, United Kingdom. E-mail: ros.clubb@zoo0.0x.ac.uk

COSTA MACEDO, Ana Claudia, Universidade Estadual do Maranhao, R. Cinco, Casa
69, Parque Timbira, 65042-050, SAO LUIZ, MA, Brazil.
E-mail: accmacedo@bol.com.br

D'EATH, Richard B., Behavioural Sciences Department, Animal Biology Division,
SAC, King's Buildings, EH9 3JG, EDINBURGH, Great Biritain.
E-mail: rdeath@ed.sac.ac.uk

d'SA, Candy A., Anthrozoology Institute University of Southampton, School of
Biological Sciences, Bassett Crescent East, SO16 7PX, SOUTHAMPTON, United
Kingdom. E-mail: cads@soton.ac.uk

DALLA COSTA, Osmar Anténio, mm:_ua_um Suinos e Aves, BR 153, Km 110, Vila
Tamandud, 89700-000, CONCORDIA, SC, Brazil.
E-mail: osmar@cnpsa.embrapa.br

DAMM, Birgitte Iversen, Danish Bacon and Meat, The National Committe for Pig
Production, Axelborg, Axeltorv 3, 1609, COPENHAGEN V, Denmark.
E-mail: bda@danskeslagterier.dk

DAVIDSON, Nell, Equine Studies Group, c/o WCPN, Freeby Lane, Waltham on the
Wolds, LE14 4RT, WALTHAM ON THE WOLDS, United Kingdom.
E-mail: nell.davidson@eu.effem.com

de v>mm=l_rm, Anne Marie, Agriculture and Agri-Food Canada, 2000 route 108 East,
J1M 1Z3,LENNOXVILLE, Québec, Canada. E-mail: depassilleam@em.agr.ca

DINIZ DA SILVEIRA, Tatiana, Universidade Federal n_m Santa Catarina, Rod. Admar
Gonzaga, 1346, ltacorubi, 88034-001, FLORIANOPOLIS, SC, Brazil.
E-mail: a9718637@mbox.cca.ufsc.br

DRAY, Tammy, Ontario Veterinary College, mailbox#292, University of Guelph,
N1G2W1, GUELPH, Ontario, Canada. E-mail: tdray@uoguelph.ca

DWYER, Catherine, Behavioural Science Department, Animal Biology Division, SAC,
West Mains Road, EH9 3JG, EDINBURGH, Scotland, United Kingdom.
E-mail: c.dwyer@ed.sac.ac.uk

EBLING FARINATTI, Luiz Henrique, Universidade Federal de Santa Maria, Rua Appel
800/311, 97015-030, SANTA MARIA, RS, Brazil. E-mail: Farinatti@sm.conex.com

EDDISON, John, University of Plymonth, Seale-Hayne Faculty, University of
Plymonth, Newton Arbot, Devon, TQ126NQ, NEWTON ABBOT, United Kingdom.
E-mail: jeddison@plymouth



232 Proceedings of the 34" Intemational Congress of the ISAE

EGERT, Renato, Laboratory of Applied Ethology — LETA, Universidade Federal de
Santa nmE::m. Rod. Admar Gonzaga, 1346, Itacorubi, 88034-001,
FLORIANOPOLIS, SC, Brazil. E-mail: egertrenato@ig.com.br

EICHER, Susan, U.S. Department of Agriculture, 216 Poultry Bldg., Purdure Univer-
sity, 47907, W. LAFAYETTE, IN, United States of America.
E-mail: spruiett@purdue.edu

FURLANETTO, Givanildo, Laboratory of Applied Ethology — LETA, Universidade
Federal am\mm:nm Catarina, Rod. Admar Gonzaga, 1346, ltacorubi, 88034-001,
FLORIANOPOLIS, SC, Brazil. E-mail: agrofurlanetto@hotmail.com

GALINA, Carlos S., Departamento de Reproduccién, FMVZ — UNAM, 5-78
Cuernavaca, 62051, MORELOS, México. E-mail: cgalina@servidor.unam.mx

" GALINDO, Francisco, Departamento de Etologia, Facultad de Medicina Veterinaria y
Noonmn:mm.\ Universidad Nacional Auténoma de México, Ciudad Universitaria,
04510, MEXICO, D.F,, México. E-mail: galindo@servidor.unam.mx

GARCIA, Rosana A. de Mello, Departamento de Zootecnia & Desenvolvimento Rural,
Universidade Federal de Santa Catarina, Rodovia Admar Gonzaga, 1346, 88034-
001, FLORIANOPOLIS, SC., Brazil. E-mail: romgar@zaz.com.br

GARDNER, Jennifer, University of Guelph, Department of Animal & Pouitry Science,
N1E.2W1, GUELPH, Ontario, Canada. E-mail: jgardner@aps.uoguelph.ca

GEVERINK, Nicoline, Animal Husbandry Group, Wageningen University, Marijkeweg,
40, PO. Box 338, 6700 AH, WAGENINGEN, The Netherlands.
E-mail: nicoline.geverink@alg.fmd.wau.nl

GILBERT, Colin L., Department of Neurobiology, MAFF Welfare and Behaviour
Group, The Babraham Institute, Babraham, CB2 4AT, Cambridge, England.
E-mail: Colin.gilbert@bbsrc.ac.uk

GIMPEL, Jessica, Oxford University, Wolfson College, OX2 6UD, OXFORD, United
Kingdom. E-mail: jessica.gimpel@zo0.0x.ac.uk

GONYOU, Harold, Prairie Swine Centre, PO. Box 21057, 2105 - 8 th Street East,
S7H 5N9, SASKATOUN, SK, Canada. E-mail: gonyou@sask.ususk.ca

HAGEN, Kristin, Dept. of Clinical Veterinary Medicine, Madingley Road, CB3 OES,
CAMBRIDGE, United Kingdom. E-mail: kh220@hermes.cam.ac.uk

HALL, Abigail D., Department of Zoology, Oxford University, South Parks Road, OX1
3PS, LINCOLN, United Kingdom. E-mail: abi.hall@ic24.net

HANSEN, Steffen W, Danish Institute of Agricultural Sciences, Dept. of Animal
Health and Welfare, PO. Box 50, 8830, TJELE, Denmark.
E-mail: steffenw.hansen@agrsci.dk

HEISKANEN, Teresia, Royal Veterinary and Agricultural University, Groennegaardsvej
8, 1870, COPENHAGEN, Denmark. E-mail: teh(@kvl.dk

List of Participants 233

HELESKI, Camie, Michigan State University, 1250 Anthony Hall, 48854, MASON,
United States of America. E-mail: heleski@msu.edu

HOFFMANN, Willem A., Dept of Biological Sciences, Technikon Pretoria, Private
Bag X680, PRETORIA, 0001, South Africa. E-mail: s9705584@postillion.up.ac.za

HORNING, Bernhard, Departament of Farm Animal Behavior and Management,
Faculty of Agriculture, university of Kassel, Nordbahnhofstr 1a, D-37213,
WITZENHAUSEN, Germany. E-mail: hoerning@wiz.uni-kassel.de

HOTZEL, Maria José, Laboratory of Applied Ethology — LETA, Universidade Federal
de Santa n‘mnm::m. Rod. Admar Gonzaga, 1346, ltacorubi, 88034-001,
FLORIANOPOLIS, SC, Brazil. E-mail: mjhotzel@cca.ufsc.br

HUBER-EICHER, Beat, Swiss Federal Veterinary Office, Centre for proper housing:
poultry and rabbits, Burgerweg 22, CH-3052, ZOLLIKOFEN, Switzerland.
E-mail: beat.huber@bvet.admin.ch

ILLMANN, Gudrun, Research Institute of Animal Production , PO. Box 1, CZ -
10401, 10-Uhrineves, PRAGUE, Czech Republic. E-mail: lllmannova@vuzv.cz

ISHIWATA, T., School of Veterinary Medicine, Azabu University, Sagamihara, 1-17-71
Fuchinobe, 229-8501, KANAGAWA, Japan. E-mail: ishiwatato@aol.com

JARVIS, Susan, Scottish Agricultural College, Animal Biology Division, SAC-
Edinburgh, West Mains Road, EH9 3JG, EDINBURGH, United Kingdom.
E-mail: s.jarvis@ed.sac.ac.uk

JENSEN, Margit Bak, Danish Institute of Agricultural Sciences, Research Centre
Foulum, PO. Box 50, DK-8830, TJELE, Denmark.
E-mail: margitbak.Jensen@agrsci.dk

JENSEN, Per, Dep. Animal Environment & Health, PO. Box 234, SE-53223, SKARA,
Sweden. E-mail: per.jensen@hmh.slu.se

JOHNSEN, Pernille Fraas, The Royal Veterinary and Agricultural University, Depart-
ment of Animal Science & Animal Husbandry, Groennegaardsvej 8, 1870,
COPENHAGEN, Denmark. E-mail: pfn@kvl.dk

JONES, Emma, Silsoe Research Institute, Wrest Park, Silsoe, MK45 4HS,
BEDFORD, England. E-mail: emma.jones@bbsrc.ac.uk

JUNG, Jens, Swedish University of Agricultural Science, PO. Box 234, HMH-SL{,
53223, SKARA, Sweden. E-mail: jens.jung@hmh.slu.se

KEELING, Linda, Department of Animal Environment and Health, Swedish University
of Agricultural Sciences, PO. Box 234, 53223, SKARA, Sweden.
E-mail: linda.keeling@hmbh.slu.se

KING, Lesley Anne, Animal Behavior Research .OB:F University of Oxford, C/O
Linacre College, St. Cross Rd, OX1 3JA, OXFORD, United Kingdom.
E-mail: lesley.king@zoo.ox.ac.uk



234 Proceedings of the 34" Intemational Congress of the ISAE

KJAER, Jorgen, Danish Institute of Agricultural Science, PO. Box 50, Foulum, 8830,
TJELE, Denmark. E-mail: j.kjaer@agrsci.dk

KNIERIM, Ute, Institute of Animal Hygiene and Animal Welfare, School of Veterinary
Medicine Hannover, Buenteweg 17 p, D-30559, HANNOVER, Germany.
E-mail: uknierim@itt.tiho-hannover.de

KOENE, Paul, Ethology Group, Wageningen Institute of Animal Sciences (WIAS),
Wageningen University (WU), PO. Box 338, 6700 AH, WAGENINGEN, The
Netherlands. E-mail: paul.koene@etho.vh.wau.nl

KRISTENSEN, Helle, Royal Veterinary and Agricultural University, Institute of Animal
Science & Animal Health, Division of Ethology and Health, Groennegaardsvej 8,
DK-1870, FREDERIKSBERG C, Denmark. E-mail: hek@kvl.dk

KROHN, Christian, Danish Institute of Agricultural Sciences, Research Centre
Foulum, 8830, TJETE, Denmark. E-mail: cc.krohn@agrsci.dk

LADEWIG, Jan, The Royal Veterinary and Agricultural University, Department of
Animal Science & Animal Husbandry, Groennegaardsvej 8, DK-1870,
COPENHAGEN, Denmark. E-mail: jal@kvl.dk

LANTZMAN, Mauro, PUC-SP, Rua Original, 172, Apto 32, 05435-050, SAO PAULO,
SP Brazil. E-mail: lirio@uol.com.br

LATHAM, Naomi, University of Oxford, 61 Lawrence Way, Bicester, OXON, OX6 8FP,
OXFORD, England. E-mail: naomi.latham@zoo.ox.ac.uk

LAUFER GRUNVALD, Gabriel, Universidad de la Republica, Facuitad de Ciéncias,
Franzini 873/ 1001, 11300, MONTEVIDEO, Uruguay,
E-mail: laufer@netgate.com.uy

LEMOS TEIXEIRA, Dayane, Laboratory of Applied Ethology — LETA, Universidade
Federal de Santa Catarina, Rod. Admar Gonzaga, 1346, ltacorubi, 88034-001,
FLORIANOPOLIS, SC, Brazil. E-mail: dit@bol.com.br

LENZI, Alenxandre, Universidade Federal de Santa Catarina, Rod. Admar Gonzaga,
1346, ltacorubi, 88034-001, FLORIANOPOLIS, SC, Brazil.
E-mail: alexandrelenzi@bol.com.br

LEWIS, Rhian, Animal Behaviour Research Group, Dept. Veterinary Clinical Science
and Animal Husbandry, Leahurst Veterinary Field Satation, Univesity of Liverpool,
Chester High Road, South Wirral, CH64 7TE, CHESHIRE, United Kingdom.
E-mail: rhian@liv.ac.uk

LIDFORS, Lena, Department of Animal Environment and Health, Swedish University
of Agricultural Sciences, PO. Box 234, 532-23, SKARA, Sweden.

E-mail: lena.lidfors@hmbh.slu.se

LINDBERG, Cecilia, Department of Clinical Veterinary Science, University of Bristol,
Langford House, Langford, BS40 5DU, BRISTOL, United Kingdom.
E-mail: a.c.lindberg@bristol.ac.uk

List of Participants 235

LITTIN, Kate, Animal Welfare Science And Bioethics Centre, Massey University, New
Zealand, Landcare Research, PO Box 69, 8152, LINCOLN, New Zealand.
E-mail: littink@landcare.cri.nz

LOBERG, Jenny, Swedish University of Agricultural Science, SLU, Dep of Animal
Environment and Health, PO Box 234, SE-53223, SKARA, Sweden.
E-mail: jenny.loberg@hmbh.slu.se

LORD, Andrea, University of Oxford, South Parks Road, OX1 3PS, OXFORD,
England. E-mail: andrea.lord@zo0.0x.ac.uk

MACHADQO WOLF, Fernando, Laboratory of Applied Ethology — LETA, Universidade
Federal am‘mm:nm Catarina, Rod. Admar Gonzaga, 1346, ltacorubi, 88034-001,
FLORIANOPOLIS, SC, Brazil. E-mail: fmwolf@brasilnet.net

MALETINSKA, Jitka, Research Institute of Animal Production, Ethology Group,
Pratelstvi 815, 10401, 10 - Uhrineves. PRAHA, Czech Republic.
E-mail: maletinska@vuzv.cz

MALMKVIST, Jens, Danish Institute of Agricultural Sciences, Department of Animal
Health & Welfare, PO. Box 50, DK - 8830, TJELE, Denmark.
E-mail: jens.malmkvist@agrsci.dk

McADIE, Tina, Department of Animal Environment and Health, Section of Ethology,
PO. Box 234, 532 23, SKARA, Sweden. E-mail: Tina.McAdie@hmh.slu.se

McKEE, CARRIE. U.S. Department of Agriculture, 216 Poultry Bldg., Purdure
University, 47907, W. LAFAYETTE, IN, United States of America.

MEDICA, Pietro, Physiology Veterinary Institut, Strada San Giacomo, 19, MESSINA,
ltaly. E-mail: pietmedi@tin.it

MENCH, Joy, Department of Animal Science, University of California, 95616, DAVIS,
CA, United State of America. E-mail: jamench@ucdavis.edu

MENKE, Christoph, Institute of Animal Husbandry and Animal Welfare, University of
Veterinary Medicine, 1210, VIENNA, Austria. E-mail: christoph.menke@chello.at

MILLMAN, Suzanne, The Humane Society of the United States, 2100 L Street NW,
WASHINGTON, DC, 20037, United States of America.
E-mail: smillman@bhsus.org

MOLLER, Steen H., Danish Institute of Agricultural Sciences, Dept. of Animal Health
and Welfare, P O. Box 50, DK-8830, TIELE, Denmark.
E-mail: SteenH.Moller@agrsci.dk

MORROW-TESCH, Julie, USDA-ARS, 123 B Animal Science Building, Texas Tech
University, 79409-2141, LUBBOCK, Texas, United States of America.
E-mail: jmorrowt@ttacs.ttu.edu

MORTENSEN, Boerge, Danish Bacon and Meat Council, The national Committee for
Pig Production, Axelborg, Axeltorv 3, 1609, COPENHAGEN V, Denmark.
E-mail: bm@danskeslagterier.dk



236 Proceedings of the 34" Intemational Congress of the ISAE

MURRAY, Karen, Seale-Hayne Faculty, University of Plymouth, Ashburton Road,
Newton Abbot, TQ12 6NQ, United Kingdom. E-mail: kmurray@plymouth.ac.uk

NEWBERRY, Ruth, Washington State University, Center for the Study of Animal Well-
being, PO Box 646520, PULLMAN, WA, United States of America.
E-mail: rewberry@wsu.edu

NICOL, Christine, University of Bristol, Division of Animal Health and Husbandry,
Department of Clinical Veterinary Science, Langford House, Langford, BRISTOL,
United Kingdom. E-mail: c.j.nicol@bristol.ac.uk

NIELSEN, Birte L., Danish Institute for Agricultural Sciences, Research Center
Foulum, PO. Box 50, DK-8830, TJELE, Denmark. E-mail: birte.nielsen@agrsci.dk

NIELSEN, Brian, Michigan State University, Department of Animal Science, 1287H,
Anthony hall, 48824-1225, EAST LANSING, M, United States of America.
E-mail: bdn@msu.edu

NIELSEN, NIELS-PEDER, Danish Bacon and Meat Council, The National Committee
for Pig Production, Axelborg, Axeltorv 3, 1609, COPENHAGEN. V, Denmark.
E-mail: npn@danskeslagterier.dk

O“CONNOR, Cheryl, Landcare Research, PO. Box 69, LINCOLN, New Zealand.
E-mail: oconnorc@landcare.cri.nz

ODEN, Kristina, Department of Animal Env. And Health, Sw. Univ. of Agr. Sci.,
SKARA, Nedre Bergsgatan, 10, SE-553 38, JONKOPING, Sweden. E-mail:
kristina.oden@hmbh.slu.se; kristina.oden@djurensratt.org

OLSEN, Anne, Danish Institute of Agricultural Science, Dept. of Animal Health &
Welfare, PO.Box 50, DK-8830, TJELA, Denmark. E-mail: anne.olsen@agrsci.dk

ORIHUELA, Agustin, Apartado Postal 5-78, Cuernavaca Morelos, 62051, MORELOS,
México. E-mail: aorihuela@prodigy.net.mx

PAJOR, Ed, Purdue University, Dept. of Animal Sciences, 1026, Poultry Building,
47907, WEST LAFAYOTRE, United States of America. E-mail: pajor@purdue.edu

PARAMO RAMIREZ, Rosa Maria, Facultad de Medicina Veterinari y Zootecnia —
UNAM, Av. Universidad # 3000, 04510, MEXICO, D.F,, México.
E-mail: paramo@servidor.unam.mx

PARANHOS DA COSTA, Mateus J.R., Faculdade de Ciéncias Agrarias e Veterinarias,
Universidade Estadual Paulista, 14870-000, JABOTICABAL, SP, Brazil. E-mail:
mpcosta@fcav.unesp.br

PEDERSEN, Bjarne K., Danish Bacon and Meat Council, The National Committee
for Pig Production, Axelborg, Axeltorv 3, 1609, COPENHAGEN. V, Denmark.
E-mail: bjp@danskeslagterier.dk

PEDERSEN, Lene Fuul, Research Center Foulum, Dept. of Animal health and
Welfare, PO.Box 50, DK-8830, TJELE, Denmark.
E-mail: lene.juulpedersen@agrsci.dk

List of Participants 237

PEDERSEN, Vivi, Zoological Institute, University of Copenhagen, Tagensvej 16, 2200
Copenhagen, C/O PFR NORD, Hundelevvej 75, 9480, LOKKEN, Denmark.
E-mail: VPedersen@zi.ku.dk

PINHEIRO MACHADO FILHO, Luiz Carlos, Laboratory of Applied Ethology — LETA,
Universidade Federal n_w Santa Catarina, Rod. Admar Gonzaga, 1346, Itacorubi,
88034-001, FLORIANOPOLIS, SC, Brazil. E-mail: lcpmf@cca.ufsc.br

POSSA, Kathia, Univ. Federal de Santa Catarina, Dept. Zootecnia, PG.
Agroecossistemas, Rua 7 de Setembro, 123 -Centro, 89275-000, SCHROEDER,
Brazil. E-mail: erpo@zaz.com.br

QUADROQOS, Fernando de, Dept. Zootecnia, Univ. Federal de Santa Maria, Faixa de
Camobi km 9, 97105-900, SANTA MARIA, Brazil. E-mail: fquadros@ccr.ufsm.br

RAMOS, André, Dep. Biologia Celular, Embriologia e Genética — CCB, Universidade
Federal de Santa Catarina, Florianépolis, SC, 88040-900, Brazil,
E-mail: andre@ccb.ufsc.br

RANDLE, Hayley, University of Plymouth, Newton Abbot, TQ126NQ, DEVON, United
Kingdom. E-mail: H.Randle@plymouth.ac.uk

REITER, Klaus, University of Hohenheim, Department of Applied Ethology and
Poultry Science, Garbenstr. 17, 70599, STUTTGART, Germany.
E-mail: reiter@Uni-Hohenheim.de

RIGOTTI, Sandra Simone, Laboratory of Applied Ethology — LETA, Universidade
Federal am\mm:nm Catarina, Rod. Admar Gonzaga, 1346, ltacorubi, 88034-001,
FLORIANOPOLIS, SC, Brazil. E-mail: rigotti@cca.ufsc.br

RODENBURG, Bas, Wageningen University, Marijkeweg 40, PO.Box 338, 6700AH,
WAGENINGEN, The Netherlands. E-mail: Bas.Rodenburg@etho.vh.wag-ur.nl

ROOK, Andrew J., Institute of Grassland and Environmental Research, North Wyke,
EX20 28B, OKEHAMPTON, United Kingdom. E-mail: aj.rook@bbsrc.ac.uk

RUSHEN, Jeff, Agriculture and Agri-Food Canada, 2000 route 108 East, JIM 1Z3,
LENNOXVILLE, Quebec, Canada. E-mail: RushenJ@em.agr.ca

RUTTER, S. Mark, Institute of Grassland and Environmental Research, North Wyke,
EX20 28B, OKEHAMPTON, United Kingdom. E-mail: mark.rutter@bbsrc.ac.uk

RYBARCZYK, Pierre, Agriculture et Agro-Alimentaire Canada, C.P. 90, 2000 road 108
East, JIM 1Z3, LENNOXVILLE, Quebec, Canada.
E-mail: Rybarczyckp@em.agr.ca

RYDHMER, Lotta, Dept. of Animal Breeding and Genetics, Swedish University of
Agricultural Sciences, Funbo-Lovsta, S75597, UPPSALA, Sweeden.
E-mail: Lotta.Rydhmer@hgen.slu.se

SAID DE LAVOR, Licia Maria, Universidade de Brasilia, SHIN QC 2 Conj. 8, casa 8,
BRASILIA, Brazil. E-mail: tlavor@tba.com.br



238 Proceedings of the 34" International Congress of the ISAE

b

List of Participants

SANTOS DO 2>mn_3m2._.0.-_um§o. Universidade de Sao Paulo, Av. Bandeirantes
3900, 14040-901, RIBEIRAO PRETO, Brazil. E-mail: fsnascim@usp.br

SATO, Yoshikazu, Dept. of Animal Production, Hokkaido National Agricultural
Experiment Station. Hitsujigaoka, 062-8555, SAPPORO, Japan.
E-mail: satoy@cryo.affrc.go.jp

SAUPE, Ana Carolina, Universidade Federal de Santa Catarina, Rod. Admar
Gonzaga, 1346, ltacorubi, 88034-001, FLORIANOPOLIS, SC, Brazil.
E-mail: anasaupe@cca.ufsc.br

SCHENATO BICA, Gabriela, Universidade Federal de Santa Maria, Rua Argemiro
Quevedo 41/303, 97015-150, SANTA MARIA, Brazil.
E-mail: gb.schenato@zipmail.com.br

SCHOUTEN, Willem G.P, Wageningen University, Dept. of Animal Husbandry,
Ethology Group, Marijkeweg 40, 6709 PG, WAGENINGEN, The Netherlands.
E-mail: willem.schouten@etho.vh.wau.nl

SCHRIJVER, Nicole, ETH Zurich, Institute of Animal Sciences, Schorenstrasse 16, CH-
8603, SCHWERZENBACH, Switzerland. E-mail: nicole.schrijver@inw.agrl.ethz.ch

SCHROEDER-PETERSEN, Dorte L., The Royal Danish Veterinary and Agricultural
University, Dept. of Animal Sciences and Animal Health, Division of Ethology,
Groennegaardsvej 8, 1870, FREDERIKSBERG C, Denmark. E-mail: disp@kvl.dk

SCHUTZ, Karin, Swedish Univ. of Agricultural Sciences, Dep. of Animal Environment
and Healh, Section of Ethology, SLU, HMH Ethology, PO.Box 234, 53223,
SKARA, Sweeden. E-mail: Karin.Schutz@hmbh.slu.se

SEAMAN, Shirley, University of Edinburgh, IERM, University of Edinburgh, School of
Agriculture Building, West Mains Road, EH 93JG, EDINBURGH, Scotland.
E-mail: shirley.seaman@ed.ac.uk

SERAFINI, Patricia, Clinica Veterinaria Vida Livre- Medicina de Animais Selvagens,
Rua Luiz Tramontin 700, casa 3, 81230-070, CURITIBA, Brazil.
E-mail: patriciaserafini@hotmail.com

SHARPE, Sophie, University of Oxford, United Kingdom.
E-mail: sophie.sharpe@zoo.0x.ac.uk

SHERWIN, Chris, Department of Animal Health and Husbandry, University of Bristol,
Langford House, BS40 5DU, BRISTOL, United Kingdom.
E-mail: chris.sherwin@bristol.ac.uk

SILVA DE LORENZI DINON, Patricia, Laboratory of Applied Ethology — LETA,
Universidade Federal de Santa Catarina, Rod. Admar Gonzaga, 1346, ltacorubi,
88034-001, FLORIANOPOLIS, SC, Brazil. E-mail: a9718632@mbaox.cca.ufsc.br

SILVA, Roberto A.M., m_:c-m_um Suinos e Aves, BR 153, km 110, Vila Tamandua,
89700-000, CONCORDIA , Brazil. E-mail: rsilva@cnpsa.embrapa.br

SIMONSEN, Henrik, Royal Veterinary of Agricultural University, Groennegaardsvej 8,
1870, FREDERIKSBERG C, Denmark. E-mail: hbs@kvl.dk

SORENSEN, Dorte B., The Royal Danish Veterinary and Agricultural University,
Dept. of Animal Sciences and Animal Health, Division of Ethology,
Groennegaardsvej 8, 1870, FREDERIKSBERG C, Denmark. E-mail: dobj@kvl.dk

SPINKA, Marek, Ethology Group, Research Institute of Animal Production, CZ-104
00, PRAGUE-UHRINEVES, Czech Republic. E-mail: spinka@vuzv.cz

STEIGER, Andreas, Institute for Animal Breeding, Animal Husbandry and Welfare
Division, Bremgartenstr. 109a, CH3012, BERN, Switzerland.
E-mail: andreas.steiger@itz.unibe.ch

STOOKEY, Joseph M., Department of Herd Medicine and Theriogenology, Western

College of Veterinary Medicine, University of Saskatchewan, Saskatchewan S7N
5B4, SASKATOON, Canada. E-mail: joseph.stookey@usask.ca

STUDNITZ, Merete, Research Centre Foulum, PO.Box 50, 8830, TJELE, Denmark.
E-mail: merete.studnitz@agrsci.dk

SUNG, Wailani, University of Georgia, College of Veterinary Medicine, Dept. of
Anatomy and Radiology, 30602, ATHENS, United States of America.
E-mail: wsung@vet.uga.edu

TANNURE, Ivelize, FFCLRP-USP, Av. Bandeirantes, 3900, RIBEIRAO PRETO, SP,
Brazil. E-mail: itannure@uol.com.br

TEMPLE, William, Associate Dean, Faculty of Arts and Social Sciences, University of

Waikato, Private Bag 3105, HAMILTON, New Zealand.
E-mail: w.temple@waikato.ac.nz

TENNESSEN, Tarjei , Dept. Animal Science, NSAC, Dalhousie Uviversity, Box 550,
B2N 5E3, TRURO, Canada. E-mail: T.Tennessen@nsac.ns.ca

TUCKER, Cassandra, University of British Columbia, Animal Welfare Program 2357
Main Mall, V 6N, VANCOUVER, Canada. E-mail; cbtucker@interchange.ubc.ca

UETAKE, Katsuiji, School of Veterinary Medicine, Azabu University, Fuchinobe, 229-
8501, SAGAMIHARA, Kanagawa , Japan. E-mail: uetake@azabu-u.ac.jp

UMEMURA, Kazuhiro ,Hokkaido National Agricultural Experiment Station, Toyohira
Sapporo, 062-8555, SAPPORO, Japan. E-mail: umemura@affrc.go.jp

UNGERFELD, Rodolfo, Departamento de Fisiologia. Facultad de Veterinaria,
Lasplaces 1550, 11600, MONTEVIDEO, Uruguay. E-mail: piub@internet.com.uy

VEISSIER, Isabelle, INRA, URH-ACS, INRA-Theix, 63122, SAINT GENES
CHAMPANELLE, France. E-mail: veissier@clermont.inra.fr

VENTURI, Marcelo, Universidade Federal de Santa Catarina, Rod. Admar Gonzaga,
1346, ltacorubi, 88034-001, FLORIANOPOLIS, SC, Brazil.
E-mail: ventomar@terra.com.br

VERGA, Marina, Istituto di Zootecnia, Facolta di Medicina Veterinaria, Via Celoria 10,
20133, MILAN, ltaly. E-mail: Marina.Verga@unimi.it



rn

rn

[¢7]

St

SC

SC

SE

SE

SH

240 Proceedings of the 34" Intemational Congress of the ISAE

VIANNA DA COSTA E SILVA, Eliane, FCAV/UNESP, Rua Corréa de Sa, 51, Bairro
Recreio Bandeirantes, 14870-000, JABOTICABAL, SP, Brazil.
E-mail: licsilva@fcav.unesp.br

von BORELL, Eberhard, Institute of Animal Breeding and Husbandry, Martin-Luther-
University Halle-Wittenberg, Adam-Kuckhoff-Sts. 35, D-06108, HALLE, Germany.
E-mail: BORELL@landw.uni-halle.de

WAIBLINGER, Susanne, Institute of Animal Husbandry and Welfare, University of
Veterinary Medicine, Veterinaerplatz 1, A-1210, WIEN, Austria.
E-mail: Susanne.Waiblinger@vu-wien.ac.at

WALTRICK, Beatriz, Wageningen University, Institute of Animal Sciences, Marijkeweg,
40, PO. Box 338, 6700 AH, WAGENINGEN, The Netherlands.
E-mail: Ummz.ﬁ,im_ﬁnx@avw.<:.im:.:_

WARBURTON, Harriet, University of Oxford, Department of Zoology, South Parks
Road, OX1 3PS, OXFORD, United Kingdom.
E-mail: harrietwarburton@hotmail.com

WEARY, DAN, Faculty of Agricultural Sciences, University of British Columbia, 2357,
Main Mall, V6T 174, VANCOUVER, Canada. E-mail: dan.weary@ubc.ca

WEEKS, Jennifer, 651 Fox Farm Road, 08802, ASBURY, NJ, United States of
America. E-mail: Hmsimmxm@mm::::w.:mn

WELP Tristan, Université de Sherbrooke, 2000 Route, 108 East, JIM-1Z3,
LENNOXVILLE, Quebec, Canada. E-mail: welpt@em.agr.ca

WIDOWSKI, Tina, University of Guelph, Department of animal & Poultry Science,
University of Guelph, N1E.2W1, GUELPH, Ontario, Canada.
E-mail: twidowski@aps.uoguelph.ca

WINCKLER, Christoph, Research Centre for Animal Production and Technology,
Faculty of Agriculture, University of Goettingen, Driverstrasse 22, D-49377,
VECHTA, Germany. E-mail: cwinckl@fosvwe.uni-vechta.de

YAYOU, Ken-ichi, Hokkaido National Agricultural Experiment Station, Hitsujigaoka,
062-8555, SAPPORO, Japan. E-mail: ken318@cryo.affrc.go.jp

YUNES, Maria Cristina, Laboratory of Applied Ethology — LETA, Universidade Federal
de Santa n\mnm::m. Rod. Admar Gonzaga, 1346, ltacorubi, 88034-001,
FLORIANOPOLIS, SC, Brazil. E-mail: mcyunes@hotmail.com

ZANELLA, Adroaldo J., Michigan State University, 1230 F, Anthony Hall, EAST
LANSING, United State of America. E-mail: zanella@pilot.msu.edu

7APATA SALFATE, Olga Beatriz, University of Oxford, Lady Margaret Hall, OX2 6QA,
OXFORD, United Kingdom. E-mail: UmmEN.vaEQ\wNoo.ox.mn.cx

ZIMMERMAN, Patrick, Ethology Group, Wageningen University, PO. Box 338, 6700
AH, WAGENINGEN, The Netherlands. E-mail: zimmie@zonnet.nl



