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Tue 12" August

10:00 ISAE Council Meeting

14:00 23:00 | Registration (Aula), Poster InstallatfBoster Hall)
18:00 Dinner

19:00 21:00| Welcome Reception (Poster Hall)

Wed 13" August

07:30 09:00 | Registration (Aula), Poster Installat{Boster Hall)
09:00 09:20 | Welcome (Aula)
Session: Behavioural Aspects of Domestication and Ferabsati

Plenary Paper

Chair: P. Le Neindre (Aula)

09:20 10:00 | Price, E.O.Behavioural aspects of domestication and feratinat
10:00 10:40 | Coffee at the Posters (authors of thienumbered posters stay at their posters)
Session A Free Papers
Chair: J. Eddison (Aula)
. . Pinheiro Machado Filho, L.C. and Hurnik, J.F. The ingestion of amniotic fluid and placenta amel behaviour of
10:40 11:00 . .
the parturient cow and its calf
11:05 11:25 | Boissy, A. and Terlouw, C Evidence for the existence of alarm substancesiime of cattle
11:30 11:50 | de Passillé, A.M. and Rushen, Zomponents of milk eliciting non-nutritive suckibg calves
11:55 12:15 | Petherick, C., Fry, P. and Dixon, R Effect of siting of supplementary feed on intakel @addock use by beef cattlg
. . Malleau, A.E., Duncan, I.J.H. and Widowski, T.M.Effects of simulated brooding cycles on growth batlaviour of
12:20 12:40 . )
broiler and layer chicks
12:45 Lunch
Session B Behavioural Aspects of Domestication and Feralisain
Chair: K. Vestergaard (2nd Lecture Hall)
. . Harri, M., Plyusnina, I., Ahola, L., Mononen, J. ard Rekild, T. Accelerated domestication in silver foxes using
10:40 11:00 e )
artificial selection
. . Gustafsson, M., Jensen, P., de Jonge, F. and Schman, T. Domestication effects on optimal foraging stragéegn
11:05 11:25| ~.
pigs (Sus scrofa)
11:30 11:50 Schuurman, T., Wichers Schreur, M.J.M., Olsson, Aand de Jonge, F.HBehavioural and physiological
' ' differences between domesticated and crossbrededfgsts of domestication
11:55 12:15 | Newberry, R.C., Estevez, I. and Faure, JCover, group size and predation risk in Label Rotlgekens
1220 12:40 Barto$, L., Vadkova, D., Hyanek, J. and Siler, JWhat is the impact of allosuckling on the growthrefl deer
B ' calves?
Session Behavioural Aspects of Domestication and Feralisain

Plenary Paper

Chair: L. Lidfors (Aula)

13:45 14:20 | Bradshaw, J.W.S.Feral "domestic" cats - their role in the popwatdynamics of Felis catus
Noldus INFORMATION TECHNOLOGY
Session A Free Papers
Chair: C. Petherick (Aula)
14:25 14:45 Herskin, M.S., Jensen, K.H. and Thodberg, Kinfluence of environmental stimuli on maternal &elour related to
' ' bonding, reactivity and crushing of piglets in datiesows
14:50 15:10 Dwygr, CM 'McLean: K.A., Deans, L.A., Chirnside J., Calvert, S.K. and Lawrence, A.B.The role of maternal
vocalizations in parturient sheep
15:15 15:35| Appleby, M., Weary, D., lllmann, G. and Gardner, J.Why do piglets scream at the udder?
15:40 16:20 | Coffee at the Postergauthors of even numbered posters stay at theiep)s
Workshop 1 Chair: M. Bracke (Aula)
16:30 18:30 | Integrated Welfare Assessment of Farm Animals
18:30 Dinner
19:30 22:00 | Posters - Coffee + Cookies + Cash BéPoster Hall)
Session B Behavioural Asvpects of Domestication and Feralisain
Chair: L. Barto$ (2nd Lecture Hall)
14:25 14:45 | Hansen, S.W.Selection for tame and fearful behaviour in minkl ¢he effect on the HPA-axis
14:50 15:10 | Ramos , A., Kberton, O., Morméde, P. and Chaouloffi-. A genetic study of fear-related behaviours in rats
15:15 15:35 | Plyusnina, I.Z. and Oskina, I.N.Effects of domestication on behaviour developmerthe Norway rat
Workshop 2 Effe(_:ts of Genetic Techniuges on Behaviour and Welfe
Chair: M. Appleby (2nd Lecture Hall)
Zoos: Museums of Behaviour between Nature and Farmg?
Workshop 3

Chair: P. Koene (3rd Lecture Hall)
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Thu 14" August

]

Session: Behavioural Aspects of Domestication and Feralisain
Plenary Paper Chair: A.M. de Passillé (Aula)
08:30 | 09:05 | Jensen, P. and Gustafsson, Mlowards a functional view on domestication
Session A Free Papers
Chair: E. von Borell (Aula)
. . Schrader, L. and Ladewig, J.Temporal differences in the adaptation to a reggbatressor between physiological ang
09:10 09:30 X . L .
behavioural responses in domestic pigs (Sus sdmfeestica)
. . de Jonge, F.H., Bouma, W.J.P., Van der Eijk, C.T.GHelmond, F.A. and Schuurman. T.Rearing piglets in a poor
09:35 09:55 . . : : ; ;
environment: effects on stereotypies, cortisol a@strus expression after tethering
. . Braastad, B.O., Osadchuk, L.V. and Bakken, MPrenatal handling stress affects behaviour in Ingittgations and the
10:00 10:20 . - .
weight and function of adrenals and gonads in Iidxecubs (Alopex lagopus)
10:25 11:00 | Coffee at the postergauthors of postersNL-57 stay at their posters)
11:00 22:00 | Excursions
Session B Behavioural Aspects of Domestication and Feralisain
Chair: B. Algers (2nd Lecture Hall)
09:10 09:30 | Koene, P.Social behaviour of semi-wild Scottish Highlandtieaand Konik horses in nature-reserves in the
Netherlands
09:35 09:55 | Goodwin, D. and Redman, PEliminatory behaviour of a bachelor group of Praéski horses in a semi-reserve;
comparison with the domestic horse
10:00 10:20 | Horrell, I., A'Ness, P. and Edwards, SNasal-ringing in pigs: the impact of food resinatand environmental
enrichment

Fri 157 August

Session: Behaviour of Captive Animals
Plenary Paper Chair: J. van Hooff (Aula)
08:30 | 09:05 | de Waal, F.B.M.Zoo biology in the social domain: primates in ei#nt environments
Session A Free_ Papers .
Chair: %. KoB &l (Aula)
09:10 09:30 Lindberg, A.C., Nicol, C.J. and Walker, A.W. Temporal changes in comfort behaviour of layingshenmodified
battery cages
09:35 09:55 | Lundberg, A. and Keeling, L. High ranked hens are socially facilitated to dagtk by a video image
. . Johnsen, P.F. and Vestergaard, K.Snfluence of early rearing conditions on the depehent of feather pecking and
10:00 10:20 P >
cannibalism in domestic fowl
10:25 11:05 | Coffee at the Postergauthors of posters No 58-115 stay at their pasters
Session A Free_ Papers .
Chair: L. Keeling (Aula)
11:05 11:25 | Sherwin, C.M. The time budgets and injurious pecking of pairdemlicommercial turkeys
11:30 11-50 Me_nch, J.A. and Mayeaux, D.JPrevious familiarity has little effect on behavi@nd stress responses in re-grouped
laying hens
. . Weary, D.M., Pajor, E.A., Bonnenfant, M., Ross, S.K Fraser, D. and Kramer, D.L. The effects of mixing litters
11:55 12:15 . ; - . .
during lactation and at weaning on piglet behavema performance
12:20 12:40 Orgeur, P., Bernard, S., Naciri, M., Levy, F., Now&, R. and Schaal, BPsychobiological consequences of differen
' ' weaning methods in sheep
Session B Behaviour of Captive Animals
Chair: A. Podberscek (2nd Lecture Hall)
09:10 09:30 | Van Hoqff, J.A.R.A.M. Recreating a chimpanzee society in a zoo: lessons25 years Arnhem Zoo Chimpanzee
Consortium
09:35 09:55 Cro:_nl_)tie, D. and Bagshaw, C.SIntegration of three female ring-tailed lemursifiie catta) into an established troop
captivity
. . Carlstead, K. The reliability and validity of keeper ratings afimal behaviour as a method for evaluating the
10:00 10:20 T
husbandry of endangered species in zoos
Session B Beh_aviour of Captive Animals
Chair: P. Koene (2nd Lecture Hall)
11:05 11:25| Jayarani, T.V. and Balakrishnan, M. Behavioural interactions in the spotted deer (Axis)
11:30 11:50 | Randle, H.D. and Kiley-Worthington, M. Social relations in a small group of African elaph(Loxodonta africana)

t

in
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Fri 15 August (continued)

11:55 12:15 | O'Connor, C. and Day, T.Housing and husbandry of wild-caught brushtailsposs used in research
12:20 12:40 Korhonen, H. and Niemela, P Effect of cage size and access to earthen levbkebaviour of farm blue foxes (Alopex|
' ' lagopus)
12:45 Lunch
Session: Free Papers
Plenary Paper Chair: J. Mench (Aula)
13:45 | 14:20 | Mendl, M. Performing under pressure: stress and cognitivetifum
Session A Free Papers
Chair: M. Rutter (Aula)
. . Jago, J.G. Bass, J.J. and Matthews, L.RRrepubertal immunisation against gonadotrophieagihg hormone: effect
14:25 14:45 : ;
on the development of sexual and social behavioiuysung bulls
. . Kent, J.E., Molony, V., Hosie, B.D. and Sheppard, BV. Assessment of chronic inflammatory pain after mraing
14:50 15:10 . .
castration of six week old lambs
. . Kostal, va., Vyboh, P., Savory, C.J., Jurani, M., BlZieek, P. and Kubikov4, ¥“nfluence of food restriction on brain
15:15 15:35 . . N .
dopaminergic activity in broiler breeders
Noldus INFORMATION TECHNOLOGY Technical Presentati on (Aula)
. . Noldus, L.P.J.J., Jansen, J., Jansen R.G. and Schbd. Advances in digital video technology: Perspectifces
15:40 16:00 i
ethological research
16:00 16:20 | Coffee(Aula)
16:20 AGM of the ISAE (Aula)
19:00 23:00 | Banquet & Dancing (Vikarka - Prague Castle Historical Cellar)
Session B Free Papers
Chair: N. Waran (2nd Lecture Hall)
14:25 14:45 | Erhard, H.W. Mendl, M. and Christiansen, S.B.Can tonic immobility predict coping strategiepigs?
14:50 15:10 Nevison, C.M., Barnard, C.J. and Hurst, J.The behavioural and physiological effects of ‘eamimental enrichment’
' ' on six strains of laboratory mice
. . Garner, J.P and Mason, G.Stereotyping bank voles (Clethrionomys glareotlisplay a general inability to inhibit
15:15 15:35 ; )
non-functional behaviour
Savory, C.J. and Griffiths, J.D.
Individual variation in rates of giving and receigifeather pecks in Bantams, and some behavioonalates (2nd
Lecture Hall)
Video Presentation
Foitova, |. Behaviour of free-living orang-utans in South-Easia (3rd Lecture Hall)
Sat 16™ August
Wood-Gu§h Memorial Lecture
Chair: F. Odberg (Aula)
08:30 09:30 | Golani, I. The organization of stereotyped behaviour
09:30 10:00 | Coffee (Aula)
. Free Papers
Session A Chair: R. Newberry (Aula)
10:00 10:20 | Broom, D.M. The effects of journey duration and conditions lve welfare of sheep
10:25 10:45 | Graf, B. and Senn, M.Dehorning calves with or without local anaesthesia
. . Hopster, H., van der Werf, J.T.N. and Blokhuis, H.J Side-preference in dairy cows and its significafocdehaviour
10:50 11:10 . S
and heart rate during milking
11:15 11:35 | Minero, M., Canali, E., Ferrante, V. and Odberg,F.O. Effect of lip twitch restrain in cribbing rsms
11:40 12:00 | Keeling, L. A comparison of two basic characteristics of apdor laying hens
12:00 Lunch
Session B Human-Animal Interactions
Chair: P. Hemsworth (2nd Lecture Hall)
10:00 10:20 | Hurnik, J.F. The role of ethology in agroethics
10:25 10:45 Korff, J. and Dyckhoff, B. Analysis of the human animal interaction demonsttén sheep by using the model of
) ' “social support”
. . Boivin, X., Nowak, R., Després, G., Tournadre, H.rad Le Neindre, P.Atrtificially suckled lambs react differently
10:50 11:10 . o
towards familiar or unfamiliar caretakers
. . Breuer, K., Hemsworth, P.H. and Coleman, G.JThe influence of handling on the behaviour andipadivity of
11:15 11:35 i .
lactating heifers
. . Matthews, L.R., Carragher, J.F. and Slater, J.L.Effects of flightiness, sociability and previousnlling experience
11:40 12:00 . )
on the behaviour of cattle in yards
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Sat 16™ August (continued)

Session:

Plenary Paper

Human-Animal Interactions
Chair: F. Hurnik (Aula)

13:00 | 13:35 | Rushen, J.Farm animals' recognition of, and responses to/iddal people
Session A Free_ Papers _ _
Chair: C.L. Pinheiro Machado (Aula)
13:40 14:00 | Spinka, M. , Duncan, |. and Widowski, T.Domestic pigs prefer short to long confinement
14:05 14:25 Nyman, S., Strand, T., Rundgren, M. and Dahlborn, K Different methods of supplying water to horses - A
' ' preference test
14:30 14:50 | Cooper, J.J. and Mason, G.JIncome elasticity as an indicator of behaviouranities in mink (Mustela vison)
15:00 15:20 | Congress Closes
15:30 Prague Zoo & Town Excursions
19:30 Evening Boat Cruise and Dinner

Sun 17" AUgUSt (continued)

07:30 | Trip to South Bohemia
Session B Hunam-Animal Interactions
Chair: H. Simonsen (2nd Lecture Hall)
. . Podberscek, A.L. and Serpell, J.AEnvironmental influences on the expression of eggjive behaviour in English
13:40 14:00 X
Cocker Spaniels
14:05 14:25 | Hubrecht, R., Sales, G., Peyvandi, A., Milligan, Sand Shields, BDog housing design: Hear! Hear!
14:30 14:50 | Cook, S.E. and Bradshaw, J.W.SRemedial socialization of feral kittens: effectshandling
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List of Posters

Poster
Alonso-Spilsbury, M., Algers, B. de Passillé, A.M. and &shen, J.Periparturient behaviour and occurrence of 1

stillbirths in relation to spatial restriction in pigs

Anderson, G.Treatment of coprophagia in the companion dog

A'Ness, P., Horrell, I. and Edwards SNasal ringing in pigs: consequences for feeding efficiency

Beer, R.D.Effects of daily change in social environment on inter-irthlial distances in guinea pigs

Berry, R., Appleby, M. and Waran, N.Is milk production hard work for dairy cows?

Bilek, M. and Z&kova, |. Ethological observations of the regeneration slyeaping in the KrkonoSe National Park

Bouissou, M., Vandenheede, M. and Vierin, MEffects of an enriched environment before weaning and arpun

2
3
4
5
Bileik, B., Keeling, L.J. and Newberry, R.C.Effect of group size on tonic immobility in laying hens 6
7
parturition on subsequent fear reactions of artificially retadbs and ewes %

Bracke, M.B.M. and Metz, J.H.M. The development of a prototype decision support systensés@ashe welfare

status of pigs 9

Bradshaw, R.H., Parrott, R.F., Forsling, M.L., Lloyd, D.M. and Broom, D.M. Behavioural symptoms of travel 10
sickness and concentrations of plasma lysine vasopressirsin pig

Bradshaw, R.H., Parrott, R.F., Lloyd, D.M., Goode, J.A. Rodway, R.G. and Broom, D.M.Behaviour and 11
physiology of pigs during road transport: effects ofimixand time in transit

Broueek, J., Sandor, A., Uhrinéd , M., Hanus, A., Taneéin, V. and Arave, C.WBehaviour and performance of 12
dairy cows kept in a tie-stall barn with geoactive zone

Brousset, D.M. and Galindo, F.A.Behaviour and welfare of small Mexican felines under 2 typeswfinement: 13

a diagnosis for ex-situ conservation

Chalyan, V.G. and Meishvili, N.V.Behavioural thermoregulation in outdoor kept monkeys 14

Cockram, M.S., Kent, J.E., Goddard, P.J., Waran, N.K., dckson, R.E., McGilp, .M., Southall, E.L., Amory,
J.R., McConnell, T.l., O'Riordan, T. and Wilkins, B.S. Effect of 16 h transport and a novel environment15
post-transport on the behavioural and physiological respaisteep

Copado, F., Aluja, A., Matagoitia, L. and Galindo,F. Social and individual behaviour of free ranging pigs in|the

Mexican tropics 16

D’Eath, R. The effect of brightness and colour of lighting on floakmiber discrimination in laying hens 17
de Jong, |.C. and Lambooij, E.Effect of isolation stress on body temperature and heartraigs 18
Dimitrov, I. and Djhorbineva, M. Assessment of fear reactions in dairy sheep, and influence pétement 19

Durschlag, M. and Stauffacher, M.Effects of a naturalistic cage design on agonistic interactiodsadocrine 20
reactions in all-male groups of zur: ICR mice

Eguchi, Y., Tanaka, T. and Yoshimoto, TMother-infant behaviour of wild boars in farrowing pen 21

Erhard, H.W., Price, E.O. and Dally, M.R. Competitive ability of rams selected for high and low lewélsexual 29
performance

Ewaskiewicz, E.H., Lutz, M.M. and McDonnell, S.M.Stallion-foal interactions in a semi-feral pony herd 23

Ferrante, V., Arnone, R., Manfredi, B., Mattiello, S. and Caali, E. Effects of transport and environmental

; K : L . 24
changes on physiological and productive traits in dairy cows
Freire, R., Mendl, M. and Nicol, C.Object permanence in the domestic hen 25
Gaboury, C.L. and de Passillé, A.MTechniques to reduce non-nutritive sucking in calves 26
Galindo, F., Broom, D.M., Gonzalez, M., Solano, J., fihuela, A., Montiel, F. and Galina, C.S. Social 27
strategies in cattle and their relationships with health, shre$seproduction
Gassett , J.W. and Miller, K.V. Odour production from the tarsal glands of male whitedaieer 28
Gerken, M., Scherpner, F., Gauly, M. and Dzapo, VSpacing and social behaviour in female llamas 29

Geverink, N.A., van de Burgwal, J.A., Lambooij, E. and Viegant, V.M. Responses of slaughter pigs to Iairage:_}0
sounds

Giersing, M., Jensen, K.H. and Andersson, AHierarchy and competitive feeding in pigs - evaluation of scciah1
stress by means of plasma cortisol

Goddard, P.J. and Littlewood, C.A.The influence of cattle, pigs, sheep, unfamiliar red deer anéimsion the

behaviour of farmed red deer alongside and within races 32
Haskell, M., Forkman, B. and Waddington, D.Spontaneous alternation behaviour and exploration in hens 33
Haynes, M.R. and Stricklin, W.R. Play behaviour in domestic calvd®o6 tauru} 34
Held, S.The use of multivariate technigues in the study of animalkwnes|f 35

Hemsworth, P.H., Pedersen, V., Cronin, G.M. and Celman, G.J. The relationship between the behavioural 36
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The organization of stereotyped behaviour
llan Golani

Department of Zoology, Tel Aviv University, Ramat Aviv, Tel 1892 Israel

The Problem

The representation of both normal and stereotyped behaviaadoyiptive patterns such as “standing”, “pawing” and
“circling” is common in ethology. Most of these patterns, aeer, can be only subjectively measured by experienced
observers, and can not be defined formally. Furthermore, thaterns yield an endless list of obsolete ethograms, each
exclusively applicable to an idiosyncratic situation, specieguestion.

The problem of defining patterns objectively, on the baisthe moment-to-moment relations between the segments
of the body, has been largely ignored by ethologists.désithecause many kinematic degrees of freedom (KDFs) are available
to the moving animal and because their coordination is usuatlfixed, but complex. That is, the execution of a pattessdo
not imply that the same movements will be performed withsdmae timing (and in this way reduce the actual number of
KDFs). This is true even for “simple” patterns observed in cagdrug-induced stereotypies. In the area of motor corthrisl,
problem is handled by modeling the behaviour with a pdbasen collective variables (i.e. composed of many KDFs). These
macroscopic variables are shown to constrain or even “enslave” thadwehafthe many “microscopic” KDFs, thus reducing
the number of KDFs that are needed for describing the patteethblogy, however, good collective variables can not be
constructed according to a priori considerations, but haveetmferred from the structure of the (multidimensional and
complex) behaviour.

Aim
My aim is to show how, by a judicious choice of a smafthber of collective variables, one can come up with a
descriptive model of behaviour in which different stereotypasbe obtained from normal behaviour by setting the variables

to particular values. Put differently, a morphogenetic cortinbetween normal and stereotyped behaviour explains the
organization of both, and supports the choice of collectivabias that highlight this continuity.

Methods

There are at least 2 different ways for recognizing patternsiliidimensional systems. These are symbolic language,
and graphic methods borrowed from Dynamic Systems. | vaignt examples of the use of each of them, and explain how we
reveal collective variables that can later be used for a taxonongrebtyped behaviour.

Results

The paths traced by the animal in the environment. Symlsglresentation of the places visited by a normal rat in an
environment reveal that the building blocks of behaviour arersxrs performed from and back to a preferred place called a
home base. In each excursion the rat alternates briskly betweengsiog and stopping. Since the probability of returning t
the home base increases after each stop, the number of stops pseioexisubounded. In amphetamine- and some cage-
stereotypies, for example, the home base is preserved, batnjthber of stops per excursion is drastically reduced i) th
stops are performed in few places, and iii) performed in a nigickorder. This process is reminiscent of the chunkingtak
place during learning and habit formation in normal humardsjrapatients with Obsessive-Compulsive Disorder.

Stereotyped coordination patterns. The problem of revealipgttarn in a time series record of the simultaneous
changes in angular relations among all the segments of an anfrodi/ss a difficult pattern recognition task. Can the many
KDFs available to the moving animal be represented as one pat@siraining the movements of all the segments of the
body? When dealing with such a task it is helpful to fist coarse “filters” that produce a first-approximation desoripif
the underlying structure. One such “filter” that highlighte tstructure of movement is the Eshkol Wachman Movement
Notation (EW) - a symbolic language used in our analysiedgbrate movement. EW provides an articulated description of
movement in terms of relations and changes of relation betweegratts of the body. By using the “conceptual EW filter”, the
eye glasses, as it were, through which behaviour is viewed,awe $hown that in many vertebrates, the transition from
immobility to mobility consists of a cephalo-caudal build af movement, separately along each of 3 spatial collective
variables: first there is a build up in the horizontal (Ia)egpkdne, then in forward transport, and then in the vertiealep This
process of motor expansion also involves an increase in theemwhKDFs available to the animal. It has been termed warm
up. A reversed sequence of shut down along the same variali®sirfg the rule “last in first out”, has been established in
rats with dopamine stimulants: vertical movement is increasethanceliminated first, forward next, and horizontal lasthBo
warm up and shut down involve a shift along a mobilitgdignt. A stereotypy can be characterized by its location on this
gradient. Analysis reveals additional variables, such that eiffestereotypies correspond to differences in their values.
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The stability of keeping the body straight. High stapils reflected by a high cumulative time of keeping the body
straight per fixed time bins, by a low frequency of forecgractossing of the midline plane without getting trappedethemd
by turning with a straight trunk. | will present videdpsl of stereotypy of rats whose forequarters show hyperetitin to the
midline plane, and contrast them with videos of rats whossjfarters show attraction to a periodic side-to-side linulecy
attractor centred around the midline.

The propagation of movement along the body. When a quadpgréatms a lateral movement (such as turning) it
typically starts with the head and recruits the other paits bbdy one after the other, hindlegs last. A movemeriated by
the head, however, may involve only the head or it may engage soall the parts of the body. Whereas normal animals
often move their head and/or forequarters sideways without mmgdee rest of the body in this movement, in some
stereotypies, a lateral head movement typically engages the whglénttodning. | will present video clips of stereotypids o
rats with hyper-recruitment and rats with hypo-recruitmenhefparts of the body.

Phase relations between movements. Stereotyped patterns aasstiered to have fixed phase relations between the
movements included in them. To examine this, we studied tathvperform under the influence of amphetamine walking
with rhythmic side-to-side head movements. This makes themdeguate preparation for investigating how stereotypies
emerge out of the coordination of periodic movements. By apply Dynamic Pattern Generation paradigm, we have shown
that a stable phase relation between stepping and head movenmaaitstésned for only part of the time, whereas for the rest
of the time the rat performs “catching-up” steps having all«kiofdphase relations with the head movements, but nevertheless
systematically closing the phase lag, so as to regain thddbditg. In this way we define the patterns as stable eqiailibra
dynamical system, assembled by mutual influence of concurrer@mamis. This definition is more powerful because it solves
the apparent paradox of a stereotypy that shows variability.

A coupling between movements and specific places in the enwrinmarly ethology abounds with reports of
animals having a fixed itinerary in their habitat: both in isdtgtand in the field, animals perform particular behaviaarpre-
established locations, at specific times. Vestigial and hypéigdpversions of this organizing principle, albeit with
nonsensical movements rather than movements with an obviaasofu (such as scent marking), abound in stereotyped
behaviour. This coupling between places and movements wileb®mktrated in cage- and drug-induced stereotypies and
discussed in reference to human Obsessive Compulsive Disorder.

This type of analysis provides a list of collective variatih@s$ can be used for establishing a morphogenetic taxonomy
of stereotyped behaviours.
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Feral “domestic” cats - their role in the population dynamics ofFelis catus
John W.S. Bradshaw

Anthrozoology Institute, School of Biological Sciences
University of Southampton, SO16 7PX, U.K.

The term “domestic” is usually reserved for species whose breéslitargely under human control, and strictly
speaking should therefore be applied only to pedigree cats. I8d-nangrel or non-pedigree cats are (unlike mongrel dogs)
largely genetically separate from the specific breeds, but freadybmeed with feral populations; this can be viewed as a
special case of the flexible density-dependent sociality exhibijedndény carnivores (Gittleman, 1988: “Carnivore
Behaviour, Ecology and Evolution”, ed. J. L. Gittleman).mptetely feral populations (e.gats on uninhabited oceanic
islands) are probably subject to the same selection pressuréiseapiedatory species under the same circumstances, i.e
reproductive success is determined by success in huntinganesigb disease, and competition for mates, denning sites, etc.
The most domesticated mongrel cats, those kept as pets in Westsrtnies, are subject to completely different selection
pressures, the most important probably being the avoidanceutdéring before sexual maturity. Several intermediate stages
can also be identified, such as so-called “farm cats”, whose genéebréd have been subject to a variety of influences, both
“artificial” and “natural”. There are obvious behavioural distincsitretween cats living in these different circumstances, but it
is unclear how much of this variation is purely phenotypig (due to socialisation, hunting experience), and how much
reflects genetic differences between the populations. However, etiein thie pet population there is substantial genetic
variation in at least one important character, ease of socialiggéosh and Turner, 198&): “The Domestic Cat: the biology
of its behaviour”, ed. D. C. Turner & P. Bateson), which tieyefore vary even more between populations.

It is not immediately obvious why interbreeding between $eeald domestics has persisted throughout the four
millennia since the initial domestication of the cat. Cats hanee8mes survived as feral populations for long periods, aach
during the Middle Ages in Europe, where they were persecutershih disrupting the progress of domestication. However,
human factors may not be the whole explanation; it is alssilgesthat cats have had to retain their adaptive abilities in
hunting and food selection because of their nutrient requitsmehich are far more stringent than those of dogs (Bradshaw
al. 1996, Comparative Biochemistry and Physiolo@i$4A: 205-209). Cats, as obligate carnivores, are unlikelpréed
successfully on a diet of scraps, and before the advent of mpetonds the majority of cats would have had to hunt and/or
scavenge selectively in order to meet their nutrient requirements.

The current importance of the feral population in maintaittiegpet population has emerged from a study in progress
at the Anthrozoology Institute. Analysis of the age strigctand reproductive status of an urban population of pet cats
indicated that neutering was largely responsible for an averagenf reproduction rate of 0.3 kittens per adult female;
retrospective information suggested that this populationnmdbeen self-sustaining since about 1983. Life-table analysis
indicated that overall this population was stable, with thwetill being made up from rescued and feral cats. Less intensive
surveys of two other urban areas gave similar results; andyriearby rural area was the population found to be (juét) sel
sustaining. The impact of these changes on the populationageotthe cat are, as yet, unclear, but it is possible that alleles
which accidentally enhance the probability of neutering @age of socialisation, fidelity to an interspecific social gyavif
tend to decline in frequency, and those which promote the fexi@l and successful breeding within it (ergsistance to
socialisation, intraspecific competitiveness) may increase.
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Z00 biology in the social domain:
primates in different environments

Frans B.M. de Waal

Yerkes Regional Primate Research Center and Department of Reyghol
Emory University, Atlanta, GA 30322, U.S.A.

Zoos and other captive settings offer unique opporturiitiesontrolled studies of the adaptive potential of social
animals. Many factors are held constant, such as food abundaremceab§predation, and rate of reproduction, whereas other
variables can be systematically varied, such as available space, fegualglle, and so on. The question of how animals
handle a relatively crowded environment and the social frictioimgvitably generates is of critical importance in relation to
human behaviour. Increasing numbers of people live in “urbag”Zznovhich the same frictions are apparent. | will discuss
studies of primate crowding and aggression, and the higfdgte coping mechanisms that primates, and perhaps other
animals as well, have evolved.

The main objective of research in this area is to document behalvitifferences across conditions. Are animals
more or less aggressive under high-density versus spaciod#tiams? Do they show active forms of affiliation (e.g.
grooming, reconciliation after fights) that may serve to redwwm#al tensions? Behavioural differences give a picture of the
effectiveness and method of coping strategies. Supplementeghygfological information (e.g. cortisol concentrationsis th
picture may include a measure of psychological stress under yaooditions.

A second objective is to see how environments affect the ogedl organization of a species, hence how flexible
that organization really is. For example, the absence of maleatioigrunder captive conditions often puts pressure on
macaque or baboon colonies since sons remain longer than uthebioup. Or, the presence of a large number of females in
close proximity in captive chimpanzee colonies results in a pshifir owing to female alliances, female chimpanzees exert
more social influence than in wild communities.

With the collaboration of Drs. Peter Judge and Filippoefuwe conducted systematic studies on rhesus monkeys
(Macaca mulatta and chimpanzee$én troglodytesunder a wide range of density conditions. The main conclusithat
the effects can be quite different for short-term versus leng-{permanent) crowding, and that the effect of crowding on
nonhuman primates is not nearly as dramatic as often assumedhadassical rodent studies.
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Towards a functional view on domestication
Per Jensen and Maria Gustafsson

Swedish University of Agricultural Sciences, Department ahAhHealth and Environment, Section of Ethology, POB 345,
532 24 Skara, Sweden

Animal domestication has often been assumed to be a predomicattiral phenomenon, driven by conscious
decisions of an active domesticator (man). However, a closer anafythie phenomenon makes it more plausible to view it as
an evolutionary process that has taken place because it has increaBadviimian fithess of both man and the domesticated
animals. Even if conscious and purposive selection have certaely an important factor in the process, the basic laws of
evolution should be equally valid and domestication effectsildhime possible to examine with models from evolutionary
ethology. Domestication consists of 3 basic processes: (ax&ign of many natural selection factors that are important for
the wild counterpart; (2) Directed selection for desired tré¥gsSelection for traits which for different reasons are taed
with the desired traits. The aim of our research is to tdigentangle the functional consequences of the 3 processes, and we
have started by examining the effects of relaxed natural select®ranshypothesis, we suggest that costly behavioural
strategies (where cost and benefit are measured in fitness bmitsine less frequent during domestication. This can be
deduced from a simple game-theory model. If we assume thauéapop contains individuals which may use 1 of 2 different
strategies, f1 (more costly) and f2 (less costly), f1 isctetl for, and hence evolutionary stable, if the marginal beaefits
larger than the marginal costs of f1 compared to f2. An lingbictal example may be a species which can choose to forage in a
risky environment with better food availability; if the beheff food relative to the less risky environment outweigjines
increased risk, the more costly strategy is selected. Domesticadipm@ffect the selection in 2 different ways: (1) By offering
food and other resources, the marginal benefit of the cosdegy will decrease; (2) By offering protection towards predato
and diseases, the marginal costs of the costly strategy wilagse. Both these processes will favour the less costly strategy
and we suggest that this may be a common trait of domesticatiternatively, domestication may have loosened the
connection between energetical costs of a behaviour and the fitr@sswoimal. This may happen if animals with “wasteful”
strategies are allowed to reproduce, and thus are freed of thesfipenalty. However, wasteful behaviour is likely to reduce
production traits such as growth, and thus will be selectehstg Investigations of the hypothesis can give 2 diffexgms of
results. Firstly, it will increase our understanding @& tlature of animal domestication. Secondly, it may provide smwe
ways of testing evolutionary models. In our research prognaenyse different functional models of the cost-benefit type to
generate specific hypotheses for different behavioural systeglds Rivhich we have approached so far comprise optimal
foraging, honest begging and vigilance behaviour. The specidsawe used are pigs/wild boars, and poultry/jungle fowl.
Results from some of these experiments will be presentedydberoral presentation.
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Performing under pressure: stress and cognitive fuction
Michael Mendl|

Department of Clinical Veterinary Science, University of Brjstol
Langford House, Langford, BS18 7DU, U.K.

An animal’'s behaviour can be viewed as the performance of a sedesvities or tasks (e.g. foraging, monitoring and
interacting with other conspecifics, remaining vigilant). &ént performance of these tasks depends in part on the effective
use of cognitive abilities such as learning and memory. For @rara good social memory allows animals to recognise
familiar individuals, to keep track of their relative socialisdatand to make decisions as to whether to attack or affilittie w
them. Similarly, spatial learning and memory are importaatiowing animals to navigate around their environment.

If cognitive functioning is disrupted, the result may beawsbur which causes husbandry and welfare problems. For
example, animals may fail to recognise familiar or high-rankinignals, and choose to behave aggressively towards them, or
they may fail to locate and use resources in the environment. Sfextis may also hinder the use of preference-testing
techniques in applied ethology, for example by impairing ganing and memory of associations between locations and
particular resources. The way in which cognitive functioningffscted by disturbance or stressors is thus an important bu
largely unexplored area of research for applied ethologists. iysaio provide an introductory overview.

Measuring performance: In order to experimentally examine how cognitive functioniragies under different
situations, tasks must be devised which provide some medspeefarmance. Various learning, discrimination and memory
tasks can be used. Tasks in which performance is measured snakmmequivocal errors (e.g. successful vs unsuccessful
relocation of food) are more easy to interpret than those iohwditernative choices are possible (e.g. selection of large vs
small food items).

A general theory? The Yerkes-Dodson Law states that an inverted-U-shaped rekdfioesists between an
individual's state of arousal and its ability to perfornaskteffectively. This has intuitive appeal and certainly some tagks
performed most effectively when the individual is in a statmeswhere between waking up and a blind panic. However,
studies of humans suggest that if the arousing stimaldgéctly related to the task at hand, a positive relatiortsitipeen
arousal and performance occurs. Also, there are problems wittindeéind measuring arousal, which limit the usefulness of
the Yerkes-Dodson Law. Instead, empirical findings shoulcbipsidered in their own right.

Empirical findings: Short-term environmental disturbances or stressors suthebnitation and unexpected or novel
stimuli, can act in various ways to alter task performance. Thayinterfere with the storage and retrieval of memory, shift
attention away from, or focus attention on to the task at,halter the speed at which a decision is made (e.g. increase
impulsivity), alter the specificity of choices, and invoketioe+like responses. Long-term stressors such as chroniginestr
poor quality sleep may impair memory storage and recall. Téutty can also affect performance indicating that there are
limits to processing capacity. An important question is kask difficulty and disturbance type interact to affect perfooaan

Performance deficit as adaptive change®ome apparent performance deficits can be viewed as adaptive changes. Fo
example, a forager under time pressure may switch from seledtjprofdable prey items to eating whatever it encounters.
Individuals may also trade off speed against accuracy of performance.

Building on findings and using techniques developed ia #rea, research is needed to examine how husbandry
conditions and experimental techniques (e.g. in choice testid@gs} affect cognitive functioning and performance in captive
and domestic animals. Such knowledge will help to minimigeoitcurrence of situations in which disruption of cognitive
functioning gives rise to husbandry and welfare problems.
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Behavioural aspects of domestication and feralizain
Edward O. Price

Department of Animal Science,University of California, Davis,
California 95616, U.S.A.

The process of domestication involves adaptation, usuadlycaptive environment. Domestication is usually achieved
by genetic changes occurring over generations, as well as by renemtally induced changes in development that recur
during each generation. To the extent that genetic changes areethvdtymestication is an evolutionary process. Genetic
changes occurring during domestication are a result of botbmapdocesses (inbreeding and genetic drift) as well as changes
in selective pressures, both natural and artificial, accompankgmdransition from nature to captivity. Adaptation to the
captive environment may be facilitated by certain recurring envieotsth events or management practices that influence the
development of specific biological traits.

With respect to behaviour, it appears that domestication flasrined the quantitative rather than qualitative nature
of responses. The hypothesized loss of certain behaviour gatiader domestication can usually be explained by the
heightening of response thresholds above normal levelsnadilation. Conversely, lowered thresholds of response often can
be accounted for by excessive exposure to certain forms of atiomul

Certain behaviours may have been altered because of man’s roleftey ddtween the animal and its environment.
One of the more important behavioural changes accompanying threstiftation process is a reduction in responsiveness to
changes in the animal's environment. Food provisioning amagh’smcontrol over the breeding process have reduced
competition for important resources, and thus have permigledt®n for early sexual maturation and the retention of juzenil
characteristics into adulthood (neoteny), especially in the dog.

Longitudinal studies of populations undergoing dorngasitin, although few in number, have given us a better
understanding of the biological trends accompanying domesticabimdies on captive populations of animals artificially
selected for specific traits (e.g. tameness toward humans) havidgoransights on correlated effects of selection on the
domestic phenotype. When compared with unselected control gopslathese animals have been useful in studying the
mechanisms underlying the development and expression of behavio

Interest in breeding animals in captivity for release in nataseflourished in recent decades. The capacity of domestic
animals to survive and reproduce in nature may depend on the &xtenich the gene pool of the population and behaviour
has been altered during the domestication process. “Natural” getseshoald be protected when breeding wild animals in
captivity for the purpose of re-establishing free-livingtural populations. In some cases, captive-reared animals must be
conditioned to live in nature prior to their release.
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Farm animals’ recognition of, and responses
to individual people

J. Rushen

Dairy and Swine Research and Development Centre, Agriculturégnid-ood Canada, Lennoxville, Quebec J1M 1Z3,
Canada

Many studies (especially on pigs, poultry and dairy cattlee hehown that aversive treatment of farm animals by
people can substantially reduce the animals’ productivity ancheelThere is evidence that some of this effect comes about
because the animals become afraid, either of people in generapeaific individuals. In this talk, | will review a numbédr o
studies showing that farm animals treated aversively can leagsteziate the treatment with specific individuals, and that this
learned fear of individual people can have marked effects on produg@tie ability to recognize individual people has now
been shown indisputably for many species of animals, altheagte studies with pigs, poultry and cattle show thateund
some circumstances, animals do not behave differently to diffpesle. There is increasing evidence that animals’ learned
fear of individual people can markedly affect their productivityr example, in one study, dairy cattle were treated repeatedly
by 2 people, 1 of whom treated the cows aversively while ther dteated them gently. The presence of the aversive handler
during milking reduced milk yield and increased residual il heart rates during milking. Thus, dairy cattle’s learned fear
of specific people can have marked effects on their productionleGentdling of beef and dairy cattle can make them easier
to handle, but there is little evidence that the presence of peapleave a positive effect on farm animals. Bottle fed lambs
respond less to social isolation in the presence of familigri@eldowever, the presence of a gentle handler has not been found
to increase milk yield of cows, or to reduce cows’ responsemtelty/isolation stress. Other studies have focussed on
understanding the cues animals use to distinguish betweerep&gé appear to use multiple cues to distinguish people,
although visual cues are clearly important. Cows can readily teadistinguish between 2 people wearing different colour
clothes, but have much greater difficulty distinguishing leetw people wearing the same colour. Furthermore, cows’
responses to people change markedly when clothing colour isethaalthough this does not seem to be true for poultry.
Recent results show that the colour of clothing is an impbiiue that cattle use to distinguish between people, althdlgh o
cues are also likely to be involved: dairy cows can distingstigngers from familiar handlers even when they wear the same
colour. However, animals’ responses to people can be affecte@ lopiikext. Cattle’s learned responses to individuals can be
strongly affected by the place they are in. For example, calves cartrbable generalizing a learned aversion to a specific
person to locations other than where the handling occurredsawsl can learn to approach and avoid the same person, in
different locations, if they are handled differently in thaseations. | shall finish with some suggestions as to vgha¢eded
in future research, and how these results can be used to reduoddear animals.
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Why do piglets scream at the udder?
M. Appleby!, D. Weary, G. llmanri and J. Gardnér

YIERM, University of Edinburgh, Edinburgh EH9 3JG, UICFAR, Agriculture & Agri-Food Canada, Ottawa K1A 0CS8,
Canada andResearch Institute of Animal Production, CS-104 00 Peatfly Czech Republic

Piglets fighting at the udder produce high intensity vocatimatknown as screams. We played back these screams to
sows (n=22) and litters (aged 6 to 22 days) duringimgit® investigate their effects and possible functions. Rewsdvere
obtained from each litter during nursing attempts, withtfigg increased by obstructing access to some of the teatsdited! e
to produce a 3 min sequence. Three treatments were then imposadhosow and litter, with piglets removed from the pen
for 45 min between trials to make subsequent nursing preltictiley were played their own recording, a recording from
another litter, and silence as a control. The order of these &ei@tnvas balanced between litters. Playback began when more
than 50% of the litter had arrived at the udder and ended aftém 8r when nursing was terminated. We measured the time
from the beginning of the nursing until milk ejection i(ifoccurred) and until termination. Out of the 66 nursjng0 were
terminated by the sow prior to milk ejection. Of these 17evarrring playback of piglet calls (8 from the sow’s owtetiand
9 from another litter) and 3 were during control trialst e 14 sows that had a milk ejection in at least one ofléydack
trials and in the control, latency to milk ejection tendeddalhorter during playback (77 vs 93 s, sed=7<®@.1) and latency
to termination was significantly shorter (138 vs 17%6~45.1;P<0.05). Piglets that have failed to gain access to a teat during
nursing will benefit if they can reduce the interval before teet mursing. A likely function of screaming is to cause the
nursing to fail, which does advance the next nursing. Asrgblessible function is to reduce the duration of the ngiraid
post-massage periods, which may have a similar effect.
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What is the impact of allosuckling on the growth of
red deer calves?

L. Barto$, D. Vaokova, J. Hyanek and J. Siler
Ethology group, Research Institute of Animal Product@n;104 00 Praha 10-Uhginives, Czech Republic

It is generally presumed that allosuckling brings benefith¢oallosuckling infants. Nevertheless, the data supporting
such a presumption are rare. The aim of the study was to deteth® impact of allosuckling on the growth rates of
allosuckling calves. Fifty pregnant hinds were observed betw8dn &f May (day of the first delivery) and second of
September (weaning of all calves) on a red deer farm at Vimpeukh Bohemia, Czech Republic. We were able to calculate
the growth curve for 39 of the 50 calves born. These calvessgeresuckling in 1015 bouts during their first mo f&. lin
690 cases the calves suckled maternal hinds and in 325 cases eomhtands. Only 25.6% of calves (Group A) exclusively
suckled maternal hinds. The prevailing type of suckling beliaweas a combination of suckling maternal hinds and
allosuckling (74.4%, Group B). These 2 groups of calvdsdt significantly differ in birth body weight. Witinéreasing age,
the relative body weight increased faster in calves of Grou@i iththose of Group B (X S.E.% of birth body weight at 99
days of life, Group A 410.98 23.42, Group B 326.3% 17.53, difference between groups0.01). This gain in body weight
was not essentially influenced by whether the calf's mothereduzclusively filial or non-filial calves as well. However, at
weaning (99 days), the lowest body weight occurred in alldisigckalves whose maternal hinds were allonursing. The results
suggest that allosuckling does not mean an extra profithforatiosuckler. Instead, in our subjects, allosuckling isebett
attributed to compensation of nutritional needs based on airatoln of various factors, such as discrete differences in body
weight at birth, allonursing by the maternal hind, etc.
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Evidence for the existence of alarm substances imine of cattle
A. Boissy and C. Terlouf
LAHM -?SRV - INRA Centre de Theix, F 63122 Saint-Genes-Champdfraltee

Although the presence of peers may decrease fear, the appeasing effadsdapthe emotional state of the peers: in
cattle, the presence of a stressed conspecific increased rather than deessdis@gt of heifers to a novel environment. A first
experiment, using 20 Aubrac heifers, investigated the possildeof olfactory cues in the social transmission of striesa.
first test, heifers were individually introduced into a noaeVironment and presented with food which was placed in a bucket
on a grid. The space under the grid contained urine. Whenfurimestressed, rather than from nonstressed conspecifics was
used, heifers had a longer latency to feed. In a second testsheidee presented with a novel object in a familiar
environment. They showed a longer latency to explore the obfest Wwhad been sprayed with urine from stressed rather than
from nonstressed conspecifics. Thus, urine from stressed catitains stress-related components that can be perceived by
their conspecifics. Furthermore, the perception of these comisoimereases fear-related reactions. A second experiment was
designed to assess the response of heifers to urine of steesbetbnstressed conspecifics in the absence of novelty. The
responses of 12 Aubrac heifers to odours of the 2 typasdred were measured in a familiar environment and compared with
responses to the odours of water, blood and dog feces.ti@nlydours indicative of potential danger, that is the odofrs
urine from stressed conspecifics, blood and dog feces, causettraase in stretched locomotion, suggesting that this
behaviour reflects heightened vigilance. Behavioural changes indycie lmdour of urine from stressed conspecifics were,
however, less pronounced than in the first experiment. Thasglésregggest that urine from stressed conspecifics may hot on
increase fear reactions in cattle exposed to novelty but also iferde cattle maintained in familiar environments.
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Artificially suckled lambs react differently toward s familiar or unfamiliar caretakers
X. Boivin', R. Nowak, G. Despré$ H. Tournadréand P. Le Neindfe

L. A.H.M., LN.R.A. Theix, F-63122, ST Genes Champartet@ce,’CNRS, URA 1291, P.R.M.D., INRA de Nouzilly, 37380,
Nouzilly and®Université Blaise Pascal, Campus des Cézeaux, F-6317 7er&france

The present experiment investigated the ability of lambs widimate between a familiar and an unfamiliar shepherd.
Female lambs (n=32) were reared artificially in groups of £faeeks. Half of them were bottle fed in isolation by 1 bkegh
during the first 3 weeks. The other half were fed in the samdittans but alternately by 3 shepherds. After 3 weeks of age,
they had no visual contact with humans. Weaning occurred at Gvwéelge and animals were gathered with the minimum
human contact necessary for rearing management. The lamb’s reazigoiatton and to human presence were investigated at
3, 6 and 14 weeks of age. The responses of lambs to a famiiarnfamiliar human were observed over 2 days, with half the
animals tested with each stimulus each day. Tests were dividesocessive parts: a) Isolation for 1 min; b) Presence of an
experimenter who squatted at 1 end of the pen for 1 mimgtitgi touch the lamb if it approached; c) Isolation for f.rihe
number of caretakers (1 or 3) during early rearing had ndfisem effect on any criteria studied. Animals vocalised less
(mean £ S.D.: 5.5 + 6.4 vs 23.2 + 7P50.01) and crossed fewer squares marked on the arena floar {8%s 22.3 £ 1.0,
P<0.01) when in the presence of the person than when isoldieg. also vocalised less (3.4 £ 3.4 vs 7.6 + P&).05),
approached more quickly (12.4 s £ 21.5 vs 30.6 s = B8&@,05) and interacted more (42.5 s + 24.7 vs 26.8 s&, R80.05)
with the familiar than with the unfamiliar shepherd. Differenpessisted for 2 weeks after the treatment concluded. However
no difference was apparent at 14 weeks of age. The effect of humatcamd familiarity was clearly demonstrated by this
experiment after an intensive early period of contact.
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Prenatal handling stress affects behaviour in noveituations and the weight and function of
adrenals and gonads in Blue-fox cubsAlopex lagopus)

B.O. Braastad, L.V. Osadchuk and M. Bakken
Department of Animal Science, Agricultural University of NmywP.O. Box 5025, N-1432 As, Norway

Prenatal stress is known to affect the morphology, phyproémd behaviour of rodent offspring, but there has been
little focus on prenatal stress in farm animals. This sindgstigated the effects of a 1 min daily handling given tonéar
Blue-fox females in the last third of gestation on the weggid function of adrenals and gonads in their 10 day déghririg
(n=68), and on behaviour in 3 different novel situatiorsadiays of age (n=72).

The adrenals of prenatally stressed cubs weighed only B6%Q003), the ovaries 77%%£0.003) and the testes 76%
(P=0.0005) of those in the control group. Body weight wemgal in both groups. Prenatally stressed cubs showed er high
serum concentration of progesterof=(.036), higheiin vitro production of progesteron®%£0.005) and cortisol (females
only, P=0.003) in adrenals, and lowier vitro production of estradiol in ovarieB£0.01). These and other results indicate that
prenatal stress may enhance the postnatal adrenocortical functiGu@préss the gonadal function in the early infancy of
Blue foxes. In general, effects were larger in females than males.

At 35 days of age, prenatally stressed cubs were more frequentliantly active with escape attempts during a Human
test, in which the cub was held by hand for 2@s0(034). Prenatally stressed cubs crossed more lHws0d47) and entered
more squares (males only=0.027) in an Open-field test with 5 x 5 squares. Subséguemenatally stressed cubs more
frequently re-entered the open field from a neighbouringtbar did control cubsPE0.017). These results indicate a higher
behavioural reactivity in novel situations in prenatally strdssubs. It remains to be determined whether the increased
adrenocortical function and behavioural reactivity is related aceased fearfulness and reduced welfare. However, further
studies on the effects of prenatal stress in farm animals aremenwled.



Spoken Papers

The influence of handling on the behaviour and prodctivity of lactating heifers
K. Breuer? P.H. Hemsworthand G.J. Coleman

lvictorian Institute of Animal Science, Agriculture Victor@neydes Rd, Werribee, Victoria, 3030, Australia @epartment
of Psychology, Monash University, Caulfield, Victoria, 3146stralia

Research in the pig and poultry industries indicates sequeatalonships between stockperson attitudes and
behaviour and animal fear and productivity. Recent research in ding iddustry has revealed similar human-animal
relationships. The major objective of the following studyswio investigate the effects of handling on fear and prodiycti¥/i
dairy cows.

Thirty-five heifers were studied over early lactation with aléncalving over a 7 week period and treatment
commencing at the first milking. They were weighed withirag df calving and were randomly allocated within weight strata
to 2 treatment groups, positive and negative handling. Thdlihgrireatments were imposed for 2 min immediately before and
after every milking. The negative handling consisted of slagst® with a plastic pipe to the rump region and were iragos
on any animals that failed to avoid the experimenter. Positarelling involved the experimenter imposing a positive
interaction, such as pats, strokes and the hand resting badk®f the cow, when an animal failed to avoid the experimenter
or approached. The milking behaviour of each heifer was monitairedch milking throughout the treatment period and the
behavioural response of each animal to humans was measured idadstaghavioural test during the treatment period and
approximately 6 weeks post-treatment. At 2 days post-treatimenncidence of lameness was assessed and the heifers were
also weighed. Milk yield data was collected for each animal thmutghe treatment period and throughout lactation.

As a high percentage of negatively-handled animals became lame 8vitteeks of handling, the handling treatments
were terminated at 8 weeks after the first animal commenced treafin@nals thus received 2 to 8 weeks of treatment. 44%
of negatively-handled animals were lame within the treatment pesiomghared to 11% of positively-handled anim&s{.05).
The positively-handled animals had a shorter flight distanea tapproaching human than negatively-handled animals (2.1 m
vs 5.0 m;P<0.01). Weight loss in early lactation was lower in the tpady-handled animals (66.1 vs 79.9kg«0.05).
Despite the fact that a number of heifers were only in treatroei@t Weeks, the data suggest that milk yield was also affected
by treatment. Negatively-handled heifers produced less milktheetreatment period than the positive treatment group (10.2
vs 9.6 l/cow/milking;P<0.08). The effects on weight and yield may be an artefact oédeed lameness in the negative
treatment. Alternatively, stress as a consequence of fear, may hareuted to the adverse effects on weight and yield in the
negative treatment. Clearly, further research is warranted to extmieéfects of human-animal interactions on lameness and
productivity of dairy cows.
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The effects of journey duration and conditions
on the welfare of sheep

D.M. Broom
Department of Clinical Veterinary Medicine, University of Caitfpe, Madingley Road, Cambridge CB3 OES, U.K.

Considerable public interest within the European Union elfane aspects of the transport of farm animals has led to
discussion of revision of current legislation and has ptethpesearch. Studies of behavioural and physiological (heart rat
and hormonal) responses during 4 commercial journeys frenUtK. to continental Europe and 2 experimental journeys
between Cambridge and a Scottish island indicated an elevatiespainse at the beginning of journeys (e.g. cortisol x Zand
2.3; P<0.05) and a steady decline or adaptation as journeys proceegstaPhonditions were monitored, including road
conditions which were ascertained objectively with a triaxial acceksemwhich recorded the incidence of impact or shock
events. Responses to ambient sound were not consistent egplense to road conditions depended on stocking density, in
that close packed animals were less affected by poor road conditiver potentially stressful aspects of transport were
investigated experimentally. Social mixing of sheep in closeimemient (4 sheepfinshowed a significant effect of breed: 10
out of 11 Orkney sheep (a genotype associated with extensivaritrg) showed a significari?€0.05) increase in heart rate
during days when other sheep were introduced to the pen wityl& @ut of 18 Clun Forest sheep (a genotype associated with
intensive husbandry) did so (Fisher té%t0.01).

Similar results were obtained with plasma cortisol measueéaté and after short (45 min) journeys during which
responses of Suffolk x Rouge de I'Ouest sheep (100% lovwgandtype) and Derbyshire Gritstone (100% upland genotype)
were compared; the former showed a much stronger response @oélysvariance: 3 56.59;P<0.001; effect of genotype
F1=44.91;P<0.0001).

When sheep were subjected to an experimental journey (45 meén)aafteriod of taming (gentle handling with
sequential sampling of saliva for assay of salivary cortisohd 17 days), the response of salivary cortisol concentrafier
the journey was predictable 1(}==5.65; P<0.65) from the gradient of the sequence of concentrationsigdtine taming
procedure. This implies that sheep which showed habituatidihhetéaming procedure also showed a lower stress response
during subsequent transport.

During long journeys, a break may be made for feeding and wgtéregislation dictates a minimum break of 1 h to be

taken after no more than 14 h of travel, with a further 4 thavel permitted after the break. Behavioural studies showadd t
in these conditions, sheep feed first and drink later firb2 kg nuts, 0.04 kg water and third to seventh tk@.2uts, 4.0 kg
water per sheep). A break of 1 h is insufficient for the waeét resulting from 14 h of confinement to be paid.
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The reliability and validity of keeper ratings of animal behaviour as a method for evaluating the
husbandry of endangered species in zoos

K. Carlstead
Research Associate, National Zoological Park, Smithsdmistitution, Washington DC 20008, U.S.A

Animal caretakers possess an extensive knowledge of the behauiotemgrerament of the animals they care for, a
knowledge that is largely anecdotal. When quantified in a stazddrchanner this knowledge may prove useful for research
aimed at improving husbandry and captive propagation. Zookeapersre than 45 U.S. zoos rated a total of 228 individual
cheetah, Great hornbill, Maned wolf and Black rhino on the &equ of behaviours described in an ethogram, the relative
applicability of temperament attributes and on the quality mhalicaretaker interactions. For Black rhinoceros, in 77% of the
cases where more than 1 keeper rated the same animal there were sigmifiitwe correlations between raters for 24
behaviour elements. Principle components analyses were used tmedwmbper-rated behaviour elements into a smaller
number of more comprehensive behaviour and temperament trait8la€k rhinoceros these were “friendliness to keepers”,
“defensive sparring”, “aggressive” and “fear”. Component scores werparechto behaviour observed during 1 h videotaped
behaviour tests of reactivity to novelty. “Aggressive” scoresewmnrelated with snort-charging a novel object and “fear”
scores with avoiding a novel conspecific odour. Cross-itigtital comparisons of husbandry variables and behaviouestigg
that density of females, enclosure area, acoustics of walled emdasud cleaning materials potentially influence breeding
success of Black rhinoceros. “Fear” scores were correlated with a measg@th, with the density of males at the zoo and
with the degree of exposure to the public around enclosure giersn It was concluded that zookeeper ratings of animal
behaviour are a useful and under-utilized tool for evaluatingoixthesign, husbandry procedures and well-being of zoo

animals.
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Remedial socialisation of feral kittens: effects afiandling
S.E. Cook and J.W.S Bradshaw
Anthrozoology Institute, School of Biological Sciencesyélsity of Southampton, SO16 7PX, U.K.

The primary socialisation period of the domestic cat is thbtgghie between the second and seventh postnatal weeks,
yet anecdotal evidence suggests that kittens which have no corttagtewple during this period (eg rescued ferals) can still
become pets. In collaboration with the Cats Protection Leagukavweetherefore examined some of the techniques employed
in rescue centres for the remedial socialisation of feral kitlesigart of a longitudinal study of 62 feral kittens ime&cue
centres, the reaction of each kitten to handling by its fostasrassessed in 2 one min holding tests, the first carrietbon
after rescue and the second about 3 weeks later. In the firgtltésitens rescued before they were 8 weeks old could be held
for the whole of the test; the proportion that could roplicked up increased with age at rescue. In the second holding test
improvement was most marked in kittens that had received thehaodling. A questionnaire-based survey of 126 rescue
centres indicated that the amount of handling given to ferankitinfluenced the success of homing; kittens returned to the
shelter after homing tended to have been handled for less thgred day while in the shelter. We conclude that remedial
socialisation can be effective for the increasing number of fdtehkithat are entering the domestic population (at least in the
U.K., where in some areas over half the kittens homed by resgagigations are feral in origin), but that the factors which
optimise the extensive handling that is required remain tdebdified.
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Income elasticity as an indicator of behavioural piorities in mink (Mustela vison)
J.J. Cooper and G.J. Mason
Animal Behaviour Research Group, Department of Zoologweusity of Oxford South Parks Rd. Oxford OX1 3PS, U.K.

Behavioural income elasticity (or resilience) is the perseveranoehafviour as an animal’s time or energy budget is
reduced (Dawkins, 1983nim. Behav31: 1195-1205). We used income elasticity to investigatéehavioural priorities of
mink by allowing them access to resources for a fraction afidlgeand comparing their consumption with that of unrestfict
access. Eight mink were individually housed in a home cage cmgdinod, water and nestbox with restricted access to 7
compartments (alternative Nest, Waterbath, Platform, TunnableliToys, Novelty and Empty), for 1 of 6 time period$ (2
4 h, 2 h,1h, 30 min and 15 min randomly orderedbfsuccessive days for each treatment.

Over 24 h, mink spent most of their time in Home (648)rar Nest (473 min) and some time with Bath (32 min),
Platform (26 min), Novelty (12 min), Tunnel (7 min)pys (3 min) and Empty (1 min). Time spent with Novelonsistently
showed highest resilience. A budget cut to 1 h (or by 96#teoday) only reduced time spent with Novelty by 48%.Kvitso
defended time with Platform (68%), Bath (76%), and Toy¥4) but there was little evidence that mink defended time with
Tunnel (90%), Nest (99%) and Empty (100%).

The low defence of Empty (low resilience) and defended use oéltyofhigh resilience) were consistent with mink
behavioural priorities derived using maximum price paid for ac¢€ooper and Mason, 199Animal Choices BSAS:
Penicuik, MidLothian). The rank order of other resources ldidyever, differ. This may be because the differential value of
shortened bouts of behaviour and differential responses tivalign can both affect use of resources, particularly with
smaller time budgets.
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Integration of three female Ring-tailed lemurs Lemur catta) into an established troop in captivity
D. Crombié and C.S. Bagsha

'Waikato Polytechnic, Hamilton, New Zealand d6drrespondance address: 31 Rose Banks Drive, RD3, Hanltnm,
Zealand

The aim was to observe the behaviours that occurred when an lisrftnoop of 2 adult lemur females (4 and 5 years
old), and an adolescent female (14 mo old) was introduced éstahlished resident troop of 2 adult females, 3 adolescent
females, 1 adult male and 1 adolescent male. Behaviours recorded gressiam, chasing, following, alert, running, walking,
climbing, leaping, eating, sleeping, grooming, sittingndtng and vocalising. Behaviour measures were recorded using scan
sampling every 2 min for 4 h over 5 consecutive days. Therebftbaviour measures were taken for 1 h every week for the
following 3 mo. The first 5 days of data indicates thatrtbe lemurs spent the majority of their time (60%) “alert” watgh
the resident troop from a distance, whereas the resident lepamnistheir time either “chasing” (30%) or “following” (25%)
the unfamiliar lemurs. Members of the resident troop were @served to strike (recorded as aggression) the new lemurs,
which resulted in injuries. Due to the severity of the iemiand loss of weight incurred by the unfamiliar troogre8tweeks
of persistent following and chasing by the resident tr@omgsident females were removed from the enclosure. Subsequently
the lemurs remaining in the enclosure settled down and shateddmal and shelter. In the following weeks the resident
females that had been removed were reintroduced 1 at a time. Howarethey were all together again they regrouped into
their original 2 troops and the following and chasing behasgi resumed. Following and chasing behaviours are common in
lemurs in rival troops in the wild, and it appears thatlainbehaviour occurs in captivity, which makes it difficatrherge 2
unfamiliar troops of lemur in 1 enclosure.
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The role of maternal vocalizations in parturient skeep

C.M. Dwyer, K.A. McLean, L.A. Deans, J. Chirnside,
S.K. Calvert and A.B. Lawrence

Department of Genetics and Behavioural Sciences, SAC-Edinburgh
Bush Estate, Penicuik, EH26 0QE, Scotland, U.K.

Sheep are seasonal breeders and form a rapid and exclusive attachimgntytiung soon after birth. Vocalizations of
the ewe and lamb may be important in strengthening the bantt;yarly the ‘rumble’ or low-pitched bleat made by the ewe
only at, and after the birth of a lamb. In order to inveséigvhether bleat rate was associated with ewe-lamb attachment,
vocalization data were collected from 84 primiparous (P) and@bparous (M) ewes of a highly-selected lowland (Suffolk:
n=39P, 30M) and a less-selected hill breed (Scottish Blackfad®™=35M). Blackface ewes are thought to be better mothers
than the more intensively husbanded Suffolk ewes. Low-pitbhest rate was higher in primiparous ewes when compared to
multiparous ewes (average bleats per min: P=5.41, M=2.48,=0e16;P<0.005); highest bleat rates were recorded from
primiparous Blackface ewes. Litter size (mean litter siz®: Blackface=1.4 0.5, Suffolk=1.7+ 0.5) had no effect on low-
pitched bleat rate with ewes bleating at the same rate with singletwin lambs. Singleton Suffolk lambs had a bleat rate o
more than twice that of singleton Blackface lambs (average bleatmiperBlackface=0.25, Suffolk=0.74, s.e.d.=0.13,
P<0.01). The birth of a second twin lamb caused an increase inkdat rate (average bleats per min: twin Blackface=0.56,
twin Suffolk=1.42, s.e.d.=0.14, singleton vs twHx0.01). These results demonstrate that the main factors affestiedpw-
pitched bleat rate are those intrinsic to the ewe, that is breegkpedence, whereas a four-fold increase in overall lamb bleat
rate, after the birth of a second twin, did not affect ewe b#gat This suggests a hormonal regulation of ewe low-pitched
bleating, at least in the early post-partum period. The Higdit lbate in primiparous ewes may reflect the immaturity of these
animals, and a slower rate of bond formation. Lamb vocalizadomsnodified by their rearing environment and may act as
signals of need, thus functioning as an indicator of thatgudlmaternal care.
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Can tonic immobility predict coping strategies in pgs?
H.W. Erhard 2 M. Mendf-®and S.B. Christiansén

'Genetics and Behavioural Sciences Department, SAC-Edinbuggi Mdins Road, Edinburgh EH9 3JG, U Hnstitute of
Cell, Animal and Population Biology, University of Edimgh, U.K.,%Division of Animal Health and Husbandry, Department
of Clinical Veterinary Science, University of Bristol, Largfélouse, Langford, Bristol BS18 7DU, U.K. attdstitute of
Ecology and Resource Management, University of Edinburgh, U.K

Tonic immobility (TI) is a well-known phenomenon in masgecies of animals and has been shown to predict the
behaviour of individuals in distinctively different situais (e.g. open-field). The aim of this study was to ingatd whether
Tl exists in pigs, and if so, whether it is related to ba&hag in other contexts (e.g. reaction to handling, speedogEment)
and if it can be used to predict ‘coping strategies’.

The following tests were conducted:

Test 1. 110 pigs from 11 litters were tested for T| atihe of 2.5 weeks.

Test 2. the same pigs were tested for their response to aroimjatthe age of 4 weeks: relaxed (R), tense (T) and
struggle (S).

Test 3. 71 of these pigs (7 out of 11 litters, randosdlected) were tested at the age of 10 weeks for speed of
movement from a familiar into an unfamiliar room.

The relaxed (R) pigs did not differ in their response tdrdin pigs who were either tense (T) or struggled (S; median
test,x2=0.78, df=1, n.s.). T pigs had shorter durationsldghan S pigs (median teg2=4.31, df=1P<0.05).

Pigs who showed no immediate immobility response when testid age of 2.5 weeks moved faster at the age of 10
weeks than those who did show the response 33.0 s vs 41.& 2.1 s, t-test, t=2.79, df=48<0.01).

The results showed that Tl exists in pigs and can preditieth@viour of pigs in different situations. If coping ées as
a way of dealing with an aversive situation (e.g. injectiotsise’ can be regarded as a passive and ‘struggle’ as an active
‘coping strategy’. The pigs who showed these 2 strategiteretif in their response to Tl, which suggests a link betwéen
and coping patterns.



Spoken Papers

Stereotyping Bank volegClethrionomys glareolus) display a general inability to inhibit non-
functional behaviour

J.P. Garner and G. Mason

Animal Behaviour Research Group, Department Of Zoology,
Oxford University, England

The mechanisms underlying the stereotypy-like symptoms dicddcalised brain lesions (e.g. dorso-lateral prefrontal
lobe dysfunction) are better understood than those of cagetgpgrePatients suffer from a “disinhibitory disorder”, thei
stereotypy-like behaviour being a symptom of the failurendfibitory processes that prevent or terminate inappropriate
responses. This experiment uses tests diagnostic for theofuradt inhibitory processes to assess whether individual
differences in these mechanisms contribute to individual diffeem the cage stereotypy of captive bank voles.

The pattern of performance across different learning paradigmsecasel to isolate the precise nature of a cognitive
deficit. For instance, subjects with a disinhibitory digsrdre unimpaired on simple learning tasks, but do take ldnger
suppress responding in extinction (where the correct respenkmger provides reward). Eight Bank voles were therefore
taught a spatial discrimination task to a criterion of 90%ewbrover 20 trials. The acquired response was then extingushed
a criterion of 65% correct over 20 trials.

In their home cages, the voles spent between 3.5% and 28 tttaldctivity performing a bar-mouthing stereotypy.
Individual differences in stereotypy correlated positively vitals to criterion on the extinction task;@33.13;P=0.002),
whilst trials taken to learn the initial discrimination didt correlate with stereotypy {E3.48;P=0.121). Thus, stereotyping
animals were unimpaired in their ability to perceive their emwitent (as illustrated by their lack of impairment on spatial
discrimination), yet they had difficulty using this infieation to inhibit behaviour.

This may well have welfare implications. Human patients wittindibitory disorders persist with inappropriate
behaviours even when they want to stop. By analogy, thebgitgsexists that animals might find stereotypy simiarl
frustrating, despite appearing to perform the behavioumglifi
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Eliminatory behaviour of a bachelor group of Przewdski horses in a semi-reserve; comparison with
the domestic horse

D. Goodwin and P. Redman

Anthrozoology Institute, School of Biological Sciencesyéhsity of Southampton, Bassett Crescent East, Southangidi
7PX, U.K.

The Przewalski hors&quus przewalsKiiis extinct in the wild, but has a current population ofuad 1300 animals
housed in zoos and semi-reserves. As the ratio of birthsles:females is about 1:1, males which are currently surptae to
requirements of the breeding program can be difficult to hduggoup of 5 male Przewalskis was introduced to the stitely s
at Eelmoor Marsh, South East England, (a designated Sitgeafab Scientific Interest) as part of an experimental scheme to
help alleviate housing pressure in zoos and as an alternativeatimgnto control the growth of invasive vegetation. We have
investigated the eliminatory behaviour of this bachelor gamugpthe distribution of faeces on the study site, as parsefies
of observations of their social behaviour, grazing preferencesalitht use. The distribution of dung was measured and
compared throughout the summer months using a transect mdthisddata, together with continuous observations of the
horses during the same period, was used to determine whetbeatd®f was random, avoided preferred grazing areas, or was
contagious within specific latrine sites, as reported in damkestses. Observations of eliminatory marking behaviourtiaad
use of stud piles (communal mounds of faeces) by individaales were made during summer and winter months to allow
comparisons between seasons.

Social status within the group had an effect on the markéignbour of stallions. The dominant stallion displayed
significantly more defecation marking behaviol#<(.01) than the other mature male, and showed defecation marking
behaviour more often in response to the dung of the sutadedmature stallion than to the dung of the juvenie® (005 and
P<0.05 respectively). The expression of marking behaviour aguma stallions was higher in the summer than the winter
(P<0.005). Stud pile use occurred during both the summewartdr months, and was most prevalent in areas where it had a
high-impact visual stimulus. These horses did not appesindw latrine behaviour as reported in domestic horses, althoug
they did avoid grazing next to newly deposited faeces on fieglip the summer. Dung which was not deposited on skesl p
was distributed contagiouslyP€0.05) across the study site, mainly along regularly usackdr These data support the
argument that latrine use in domestic horses may be a respaus#it@ment.
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Dehorning calves with or without local anaesthesia
B. Graf and M. Senn

Institute for Animal Sciences, Group Physiology and Ankhebandry, Swiss Federal Institute of Technology, CH-8092
Zirich, Switzerland

Two groups (n=10 each) of 4 to 6 week old calves were ussaddyg behavioural reactions which were considered as
responses to the experimental stressors. Also 2 additianghg(n=7 and 8) were used to examine physiological resptinses
thermal dehorning with and without local anaesthesia (injedtitnthe cornual nerve and additional infiltration around the
horn bud). On day 1, 16 blood samples were collected fromadin the 2 physiology groups through a jugular catheter
during a 5 h period. After the third sample, each calf in dneiplogy and one ethology group received a local anaesthetic
(A); the other 2 groups served as controls (C). Twentylatér, dehorning was simulated in all calves by pressing eated
dehorner to the horn buds with the same pressure and faorilargime as during actual dehorning. Behavioural reactions
during simulation were video-recorded. During the next &dhavioural data were recorded by visual observations in the
ethology groups and blood sampling was continued in thisiglbgy groups. On day 3, the same procedure was repeated with
actual dehorning.

During dehorning, C-calves showed significantly (P<01®6)e frequent tail wagging (3.5 + 0.5 [mean + SEM] vs
1.5 £ 0.5), head moving (5.3 £ 1.5 vs 2.9 = 0.6pping (3.1 £ 0.5 vs 1 + 0.5), and rearing (1.9 £ GGV + 0.2) compared
with simulation. This increase was absent in A-calves.

Post dehorning, C-calves displayed significantly more fretgalemormal backward-locomotion for 1 h (2.6 + 1 vs 0)
and much higher frequency of head shaking for 4 h (31.44s2B39 * 1), compared with post simulation. These behgaliou
changes were not seen in A-calves or to a much lesser extentalmgs-dehorning resulted in a significant increase in plasma
vasopressin (peak 9.7 + 3.8 pg/ml) and cortisol (peak ®@mol/l) in contrast to simulation (peaks 1.9 + 0.4ydgnd 31 + 8
nmol/l, respectively). Anaesthesia prevented this increase (p&ak<16 pg/ml and 30 £ 3 nmol/l, respectively). The infmtti
of the anaesthetic had no significant effect on concentrationstbf Hbrmones. Behavioural and physiological responses
together indicate that stress and considerable acute pain are asseitiatkghorning calves by heat cauterization. This can be
clearly reduced during and up to 2 h post dehorning by & sthesia as used in this study.



Spoken Papers

Domestication effects on optimal foraging strategein pigs Sus scrofa)
M.Gustafssoh P.JensenF. de Jongeand T. Schuurman

'Swedish University of Agricultural Sciences, Faculty of VeteyiMedicine, Department of Animal Environment and Health,
Skara, Sweden arftiVageningen Agricultural University, Department of Physiolofjflumans and Animals, Wageningen,
The Netherlands

During domestication, costly behaviour may have become lesstageans and a shift may have occurred towards
less costly strategies. Optimal foraging theory providesigifeds that can be used to test this hypothesis. Eighesiinpigs
and 8 crossbreds (Holland Landrace X Wild boar) were allowémtage alone in a maze for 30 min on 4 successive days. The
maze contained 6 food patches and corridors between them and orses@ng test there were 36.5-38.5 cm high wooden
barriers between each food patch. In each patch, there was 50 gnoéiiah feed in a bucket with holes. By manipulating the
buckets with their snouts, the pigs could get the footkdDiobservations and video recordings were made. Without Isarrier
domestic pigs spent on average longer time in the patPr@s04) and performed feeding behaviour more than crossbred pig
(P=0.01). In domestic pigs the occurrence of the behaviour fe@disaglso significantly reduceB=£0.03) when barriers were
introduced, but this was not seen in crossbred pigs. Thaseamendency that ingested amount of fd&eD(06) in the
domestic pigs was reduced when barriers were introduced, buétisiency was not seen in crossbred pigs. The domestic pigs
crossed fewer barrier than the crossbrétis0(04). Both domesticated and crossbred pigs visited fewenhgmin the maze
with barriers P<0.01,P<0.001) compared with the maze without barriers. We concludectbssbreds used a more costly
behaviour strategy than domestic pigs when searching forficegatchy environment.
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Selection for tame and fearful behaviour in mink aml the effect on the HPA-axis
S.W. Hansen

Danish Institute of Agricultural Sciences, Research Centelurou
P.O. Box 39, DK-8830 Tjele, Denmark

The processes contributing to the adaptation of animalsumoais and the artificial environment are called
domestication. Domestication is interpreted as a combinatigertdtic changes over generations and non-genetic influences
experienced by the individuals in each generation (Price 1984).

In 1988, behavioural selection for tameness and fearfulnéssyrmink was started in Denmark. The “stick test” was
used as a suitable stimulus for selection at the beginnitige afivestigation. The mink react to close contact with humashs an
direct their reaction towards the tongue spatula, “the stick”r@hetion of the mink is characterized by 4 types: (1) escape; (2)

exploration; (3) aggressiveness; (4) unknown.

The mink kits in the F1 - F6 generations were selected dmashie of tests performed monthly from July to November
and divided into 2 lines (Line E, tame mink and Line F, fdanfink). More than 3000 farm mink were tested for their

behavioural response to human contact.

A regression analysis shows that the explorative and aggrdsshaviour in Line F was reduced and the fearful
behaviour was increased from F1 - F6. The frequency of feadldsnincreased from 19.5% in 1988 to 98.4% in 1993. For
females the frequency was 42.6% against 94.6%. In Line E, #rgehn explorative behaviour was not significant but the
level of explorative behaviour was significantly higher ineLiE than in Line F. The increase in fearful behaviour over
generations was higher in Line F than in Line E. The developimehe temperament of farm mink during the growth period
was characterized by an increase in explorative behaviour and a decresséulrbehaviour. The base level of cortisol and
the reaction to 4 doses of ACTH were independent of the limehich the animals belonged, but mink in Line F reacted to
handling with a higher cortisol response than mink in lEnéhe results show that to date selection has resulted kedar
behavioural and physiological differences in the way in whiatkmact to acute stress such as handling and human contact.
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Accelerated domestication in Silver foxes
using artificial selection

M. Harri', 1. Plyusninj, L. Ahola, J. Mononehand T. Rekil4

!Department of Applied Zoology and Veterinary Medicine, P& 827, 70211 Kuopio, Finland aflhstitute of Cytology
and Genetics, Novosibirsk, 630090, Russia

Fear of humans is characterizes wild animals. In the processnaéstioation fear disappears. This process can be
accelerated by selecting animals for confident behaviour towards Silaar foxes that had been selected for confident
behaviour for 37 generations were purchased from NovosibRsgsia. After weaning, offspring were housed 1 animal per
standard wire mesh cage either with selected (confident, C; m=8jselected cubs (MX, n=10) as their neighbours. In
adulthood, their behaviour was compared with that of unsel@d®dn=9) population.

A higher proportion of C (7/9) and MX (7/10) foxes aespiite a human standing in front of their cage than did US
cubs (1/9;P<0.001,x*test). A higher proportion of C (5/5) and MX foxesg7fook a tit-bit handed by a human than did US
foxes (0/9;P<0.001). Using the same criteria as used during the selectioass, tameness of the C and MX foxes was scored
higher (3.6 and 3.6, max=4) than that of US foxes (+1i6=-4; P<0.001). In a pair contest situation against US foxes, C and
MX foxes monopolized food in 9 cases out of 10 (1 unresblvThe confident foxes had a lower concentratn0(01,
ANOVA) of cortisol before (C: 36, MX: 75 nmol/l) and 20in after handling (C: 87, MX: 139 nmol/l) than the fdSes (160
and 234 nmol/l before and after, respectively). In the oped figslt there were no significant differences between the groups
either in the number of squares entered during 5 min (B24afd 134, for MX, C and US foxes, respectively) or trentat
to reach the far end of the field (101, 40, and 54 s foMXand US foxes, respectively). The differences between C and MX
groups were never significant, despite unselected neighbotivs latter group.

The results show that foxes selected for confident behavioutyctiitier from unselected foxes in some behavioural
and physiological properties. In their response to a hunggncdn be considered domesticated.
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Influence of environmental stimuli on maternal behaiour related to bonding, reactivity and
crushing of piglets in domestic sows

M.S. Herskin, K.H. Jensen and K. Thodberg

Danish Institute of Agricultural Sciences, Department afrfah Health and Welfare, Research Centre Foulum, P.O. Box 5
DK8830 Tjele, Denmark

The influence of environmental stimuli related to differerdgds of nestbuilding on maternal behaviour of domestic
sows was investigated. Effects of floor type (beach sand wseateh and substrate type (straw feeder vs no straw feeder) were
examined in a 2 x 2 factorial experiment with 9 replicates ofultiparous sows. From 1 week prepartum until 1315 days
postpartum, sows were kept individually in roofed 7% getawaypens”. Video recordings of sow behaviour in the nest area
were made for 24 hr on Day 0, 3, 6 and 12 postpartum.

A lower proportion of sows with environmental stimatushed piglets by rolling on Day 3, than sows on concrete
floors (11% vs 60%P<0.05). At the same time, a lower frequency of postural chamgedound for young sows (parity 23)
on sand vs concrete (0.55 + 0.44 vs 3.09 + 0.47, respgcthgle=5.34; P<0.02) and with vs without straw feeder (0.71 +
0.43 vs 2.74 £ 0.52, respectively; 8=7.02;P<0.01). On Day 13 postpartum a higher proportion ofssaith access to both
stimuli responded by standing up towards the playback dfletmlistress call (100% vs 54%%0.02). The general decrease
in time spent in nest-area from Day 0-12 (99.0 £ 0.3%0t6 ¢ 1.8%;P<0.001), tended to be less for sows on sand than sows
on concrete floors (R=4.19; P<0.053). On Day 1315 postpartum, latency to recognitiorthefr own piglets during
separation from the litter was shorter for sows with accesswivonmental stimuli than for sows on concrete floor8(>4 vs
<136 s, respectively’=4.06;P<0.05).

The results suggest, that provision of environmentaluiiticonsidered relevant for nestbuilding affects the maternal
behaviour of domestic sows and favours survival of theefsigIMaternal bonding and responsiveness might be increased,
perhaps due to increased comfort of the sow or increased relevargrohmental feedback.



Spoken Papers

Side-preference in dairy cows and its significanci®r behaviour and heart rate during milking
H. Hopster, J.T.N. van der Werf and H.J. Blokhuis

DLO-Institute for Animal Science and Health (ID-D), Qelystad,
The Netherlands

Behavioural side-preference of dairy cows in a-siged milking parlour was studied under practaad experimental
conditions. Historical data, collected over a paid 28 mo, revealed that 12 and 11 out of 89 cslwesved significant left side
and right side preference in all mo respectivelyoTgroups of 8 cows, showing either significantorside-preference, were
selected. These cows were individually testedifte-preference under non-social conditions duri@guccessive milkings. The
tests confirmed historical results for all but Ivc®y observing the behaviour and heart rate aiddvidual cows which showed
side-preference when milked alternately on bothir thabitual side (H-cows) and their non-habitualesi(N-cows), the
significance of side-preference was examined inuécessive afternoon milking sessions. Eight cows shmwing side-
preference acted as controls (C-cows). During aumnate feeding (1 kg), N-cows paused almost twicenach (0.89 times/min)
than H-cows (0.49 times/min). C-cows (0.51 timesjndid not differ from H-cows. Also the increasehipart rate during
milking was significantly but slightly higheP& 0.05) in N-cows (13.7%) than in H-cows (11.0%ring the first min of
milking, these differences were more pronounce@diNs: 21.8%; H-cows: 16.7%). No signs of a stressiced decline in milk
production could be detected.

It is concluded that: 1) individual cows differrsistently in either side-preference or randomcsiele of the side of the
milking parlour; 2) a proportion of the cows showmmhsistent side-preference in spite of changésein social environment; 3)
side-preference of dairy cows in the milking parleeems to be a consistent behavioural routine avith marginal implications
for the welfare of cows if it were to be interrugte
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Nasal-ringing in pigs: the impact of food restricton and environmental enrichment
. Horrell", P. A'Ness$ and S. Edwards

Department of Psychology, University of Hull, Hull, HU6 7RXK. and®Scottish Agricultural College, Bucksburn,
Aberdeen, AB2 9YA, U.K.

Outdoor pigs are commonly nose-ringed to prevent themogéslr pasture by rooting. As well as inhibiting rooting
this affects grazing, stone-chewing and other behaviours tnahave welfare implications. Although rooting has evolved to
locate and harvest food, if there is an inherent ‘behavioural needbt, it should continue independently of the drivéety.
Furthermore, it should be possible to alleviate the impanbsé-ringing on welfare by providing other opportunit@soot.
Thirty gestating sows were randomly assigned to 3 grogipen a ‘bull’ ring through the nasal septum (BR), clipgs
through the upper rim of the snout (CR), or left unethUR). All pigs were observed for 6 h/day for 3 day dfeng put on
a restricted diet of roll nuts (1.5 kg/pig/day) for 9 dessd similarly observed after 9 days on enhanced diet (4pigkdgy).

The groups of 10 pigs were subdivided so that 5 pigsach condition, in a separate paddock, received the high diet first,
followed by the low, and the other 5 received the diets inrdlierse order. On the middle day of each of the 3 observation
days, the paddocks were enriched with a peat-filled rooting lzage straw and small stones. Rooting, in any forng(dig
nosing or exploring the ground with the snout in any)wapd stone-chewing were both unaffected by feed level, imgll r
conditions. Grazing, which directly affects nutrient intakesréased under food restriction (from scan-samples at 15 min
intervals, the N recorded/3 h session/5 pig group - ie.tdbal number of instances observed at all scans during a 3-h
observation for a group of 5 sows - rose from 11.62d In UR, 19.6 to 26.4 in CR, and 20.5 to 28.3 iR \Bhen restricted;
P<0.01). The frequency of interaction with enrichment itemssiragar for all groups, with no strong preference for ang

item. However, ringed pigs rooted more in peat than did alsnfN/session/group: 3.6 and 5.8 in CR and BR pig8.8sn

UR; P<0.01). In ringed pigs, but not controls, enrichmeuced nosing (palpation-rooting) and sniffing at theugd
(N/session/group in BR and CR together: 3.6 falling.® p<.01), and time standing around doing nothing/§@@session
dropping to 0.2; p<0.05). The results suggest that titésation to root may be independent of hunger and thaigiravother
opportunities to root ameliorates the reduction in welfaretalu@ging.
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Dog housing design: Hear! Hear!
R. Hubrecht, G. Sale§ A. Peyvandi, S. Milligar? and B. Shields

YUniversities Federation for Animal Welfare, 8 Hamilton €lpPotters Bar, Herts EN6 3QD, U.RKjing’s College London,
Kensington Campus, Campden Hill Road, London, U.ld.*@he Institute for Environmental Research, South Bank
University, Borough Road, London, U.K.

Kennels are noisy places and hearing protectors are often recomnfendhesmans, but despite the fact that the
hearing of dogs is up to 4 times more sensitive, the lplessifect of noise on the welfare of dogs has not been considédred
average dog can hear sounds from frequencies of 40 Hz (cyclesésarqund 50 kHz, with peak sensitivity at frequencies of
500 Hz to 16 kHz. Any survey to assess noise levels fremdalysO point of view should, therefore, cover these frequencies

In this study we surveyed noise levels over 24 and 48ibdein a range of dog housing within frequency ranges (1
Hz-20 kHz and 12.5 kHz-70 kHz). Measurements were made of eratidn time at frequencies of 100-3150 Hz and
frequency spectra of noise associated with various husbandrgevent

The maximum pressure change levels were above 100 dB at alhsitest 2 sites reached 130 dB. Equivalent
continuous sound levels (Leqgs) ranged from 42-80 dB duttie night. In the day Leqs were higher but did fluctuate.
Reverberation time in a room without absorbent material iupipeer portions of the walls was over a second longer at most
frequencies than in a similar room with the absorbent material.

There is a lack of guidelines for noise levels in dog keniiéls.noise levels recorded in this study were sufficient to
cause damage to unprotected human hearing, but we need more inforomathe behavioural and physiological effects of
high sound levels on dogs. A consensus must be reached mprigle measures of sound levels in animal facilities, on the
desirable limits and means of achieving these limits.
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The role of ethology in agroethics
J.F. Hurnik
Department of Animal and Poultry Science, University of Gué&iuelph, Ontario, N1G 2W1, Canada

Ethology, as any other scientific discipline, is not indepenaf ethical values and value judgements. The selection of
goals of scientific endeavour, the choice of experimental strategiésthe utilization of obtained knowledge can all be
conducted in ways that respect or ignore ethical principlesalserious misunderstanding to consider that adherence to ethical
principles compromises or conflicts with criteria for rigascscience. Ethology in itself does not generate normativeipes
for ethical theories, but facilitates better understanding yéhagphysiological processes and more accurate interpretation of
observable indicators of animal quality of life. Ethologicalplayations may, therefore, contribute positively to the
development of agricultural production practices that are bettendmged with physical and psychological needs of farm
animals. Concern for prevention of avoidable suffering anchption of wellbeing to the broadest possible range of séntien
organisms is a new logical step in the evolution of humanseti this regard applied ethology, perhaps more than ey ot
biological discipline, can contribute to improved operationt@rpretation of normative ethical principles and their systemati
application in animal and veterinary sciences.
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Prepubertal immunisation against gonadotrophin-rel@sing hormone: effect on the development of
sexual and social behaviours of young bulls

J.G. Jagh J.J. Bassand L.R. Matthew's

*Animal Behaviour and Welfare Research Centre, Private Bag, 34ilton, New Zealand arfhg Research, Ruakura
Agricultural Research Centre, Private Bag 3102, HamiltoewvN ealand

Sexual and aggressive behaviour of bulls causes damage to pfesices, raceways and can result in serious injury
to bulls and handlers. This paper will report on a sthdy investigated the use of a vaccine against gonadotropin-releasing

hormone (Vaxstra% Arthur Webster Pty Ltd, N.S.W) to modify bull behawio

Ninety Friesian bull calves were either 1) castrated at 2 moepfZagmmunised against GhnRH (Vaxst%t@\rthur
Webster Pty Ltd, N.S.W) at 2, 2.5, 4 and 7.5 mo of ayémBunised against GnRH at 4, 4.5 and 7.5 mo; 4) imsaahi
against GnRH at 7.5 and 8 mo; or 5) remained intact. Behawiasiassessed from 7 to 18 mo of age in 7 bull challenge test
(BCT) and 6 sexual behaviour tests. The incidence of homosexueiting (indicated by leg wear) and paddock damage were
also recorded.

There were no significant differences among immunisation treasnfi@nany of the behaviours assessed so data from
these treatments were combined and called “immunocastrates”. Frorh68no of age, bulls scored high&<(.05) than
immunocastrates and steers in the BCT. There were no differenee=ebetteers and immunocastrates until 16 mo of age
when immunocastrates scored higher than steers. Bulls fitgitetban oestrous cow at 7 mo, but did not achieve ints@mnis
and ejaculation (I&E) until 8.5 mo. The first immunocastrataunted at 7 mo but did not achieve I&E until 14 mo. 8o
significantly more bulls achieved I&E than immunocastrates (9895.7%;P<0.05). Although some steers did mount, none
achieved I&E. Leg wear scores for bulls were highest at 9 magef then steadily declined. Leg wear scores for
immunocastrates were lowdP<0.05) than for bulls from 9 to 13 mo. No leg wear watedted on steers. Paddock damage
score for bulls increased between 7 and 13 mo of age, then deé@ladbck damage for immunocastrates followed a similar
trend to bulls, but was lower from 7 to 13 mo of ageantmisation against GnRH before puberty delayed the develomhent
sexual and social behaviour of young bulls but was less e#dttan surgical castration.
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Behavioural interactions in the Spotted deerAxis axis)
T.V. Jayarani and M. Balakrishnan

Department of Zoology, University of Kerala, Kariavattond 81, Trivandrum, Kerala, India

The behavioural activities, behavioural sequences and behaviastarslof the Spotted deéwis axis were studied
in the Trivandrum Zoo. Altogether, 70 behavioural element®& weticed during a total of 454 h of observations spread over
30 mo. Various behavioural interactions of 2-5 string cowafions were revealed. There was a close relationship between the
acts of resting, chewing, self-grooming and self-lickingcléster of resting, self-licking, stretching body partsffisig and
chewing, sniffing and resting, and rubbing by antlers waserwed among males. Standing, self-grooming, sniffing and
roaming, roaming, sniffing and standing, rubbing witloves, sniffing and eating, eating, pedal marking, self-gioprand
self-licking, following others and allo-sniffing formed @ther distinct cluster among males. Among females, restinfy, sel
grooming, self-licking, sniffing and chewing, chewing,esthing body parts, rubbing body parts on environmentigcts)
sniffing, sniffing and resting, and sniffing and stampformed the behavioural elements of one cluster, whereasngruifid
roaming, roaming, standing, self-grooming and self-lickisngffing and eating, eating, rubbing with hooves, pedalking,
allo-sniffing and biting were those of the other distinetstér. Distinct clusters of elements of olfaction, feedingresgipon
and social activities were revealed. Allo-grooming, allo-lickiagd allo-sniffing were prominent during heterosexual
interactions.

Behavioural interactions were influenced by sex, age, motivatsaigs, physiological factors, duration of previous act
and the number of individual in the herd. There was sexuarghism in the association of behavioural acts, transition of
behavioural elements and in the formation of behavioural clusténe spotted deer.
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Influence of early rearing conditions on the develpment of feather pecking and cannibalism in
domestic fowl

P.F. Johnsen and K.S. Vestergaard

The Royal Veterinary and Agricultural University, DepartmdnAimal Science and Animal Health, Division of Ethology
and Health, Bllowsvej 13, 1870 Frederiksberg C., Denmark

The influence of early rearing conditions on the developmeif¢ather pecking and cannibalism was investigated.
Twenty eight groups of 40 non beaktrimmed chicks (20 LoimBuown and 20 Lohmann Selected Leghorn) were reared on
either: 1. sand and straw (10 groups), 2. straw (10 ghpop 3. wire (8 groups) from 0-5 weeks of age. Allup® were kept
on sand and straw from the fifth week of age and until theoéitlte rearing period at 17 weeks of age. All hens staydtkin t
original groups and were kept on straw with 7 hefAsfom 18 weeks of age and until the experiment finished atetiks of
age. The plumage condition of all individuals was evaluated acgptdithe Tauson scale at 19, 33 and 45 weeks of age and
behavioural observations of feather pecking activity were madagdthie experimental period. The results of the plumage
evaluations were analysed with a mixed model. The analysis shbatdaens reared on sand and straw for the first 4 weeks of
life had significantly better plumage than hens reared on, sirdyvand on wire, when they were 19 weeks &&(Q.05,
P<0.001), 33 and 45 weeks ol@<0.001). Hens reared on straw only the first 4 weeks efHdd a significantly better
plumage condition than hens reared on wire at 19, 33 and 45 wéelge P<0.001). Mean mortality rate was found to be
significantly higher for groups of hens reared on wire coegb& hens reared on sand and straw or straw only (14%, @% an
3.5% respectively?<0.01). The higher mortality rate was mainly caused by cansibati the groups reared on wire. Analysis
of the behavioural data suggests that hens reared on wire feathanpre than hens reared on either sand and straw or straw
only, and that feather pecking develops during rearing. Téars; rearing conditions appear to have substantial influence on
the development of feather pecking, and if developed it contaftezschicks are given access to sand and straw.
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Rearing piglets in a poor environment: effects ontereotypies, cortisol and oestrus expression after
tethering

F.H. de Jonge, W.J.P. Bouma, C.T.G. van der Eijk,
F.A. Helmond and T. Schuurman

Department of Ecological Agriculture, Agricultural UnivessiHaarweg 333 6709RZ Wageningen, The Netherlands

It was recently shown that the development of social stressagititated in female pigs that were reared in a “poor”
environment (de Jonge, Bokkers, Schouten and Helmond, P8&98iol. Behav60:389-396). In the present experiment, which
was a continuation of the former study, it was investigathdther “poor” rearing conditions and subsequent social status
during social housing, did also increase stress-sensitivity non-social stressor (ie chronic tethering stress). dllmving
groups of animals were investigated: 1) poor / dominar)(r&) poor / subordinate (n=5), 3) enriched / dominaa¥) and
4) enriched / subordinate (n=7). Subjects were tethered déining before the experiment started. Stereotypic behaviour was
measured using a scan-sampling method and the measurementtafigaaspects of oestrus expression was adopted from de
Jonge, Mekking, Abbott, Wiepkema, 19®ehav. Proces1:157-166).

The results showed that “poor” rearing conditions enhanced deletesffects of chronic tethering stress: the amount of
stereotypic behaviour was increased from 54.3% to 82.1%atypy-positive scans (ANOVA,; l=10.07,P<0.005), and
the expression of oestrus behaviour was decreased from a quektatie of 11 to a score of 8 (Mann-WhitnBy0.05) in
tethered animals that were also reared under “poor” as opposedithéefirconditions. Concentrations of saliva cortisol were
not correlated with the amount of stereotypic behaviour and aggp&abe more dependent upon previously established social
status than on early rearing conditions (ANOVA$&9.37,P<0.005). Frequencies of stereotypic behaviours fluctuated with
oestrus cycle stage, but were not correlated with the qualitg ekpression. During oestrus, the percentage of stereotypy-
positive scans decreased to a level of 45%.

The data are discussed in terms of theories that predict an incrrasksposition of prenatally stressed animals to
environmentally induced stereotypies as a result of a sensitizatoess related to increased dopaminergic activity at a neural
level.
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A comparison of two basic characteristics of a pett
for laying hens

L. Keeling
Department of Animal Environment and Health, Swedish Usityenf Agricultural Sciences, P.O.Box 234, SE-532 23, &wed

Traditionally perches for domestic fowl have had the same chasdicteds the branches used by birds in the wild i.e.
off the ground and roundish in shape. However in someitgpgystems perches have been replaced by wooden bars, placed
directly on the wire floor, or by raised platforms. Thigpesment was designed to determine whether these are perceived as
perches by assessing the importance of 2 characteristics of atherpbssibility for the bird to grip around the perchhwis
feet, and height.

Six laying hens were each given pair-wise choices between combafid perch types (high round, high flat, low
round and low flat) to compare height preferences (70 or Gamthe same perch shape, or different perch shapes at the same
height. Birds were video recorded during 1 entire daylighbgdor each perch-pair combination and then the median duration
on each perch type compared using Wilcoxon matched-pairs téiskérd& spent more time on high than low perches (T=0,
N=6; P<0.05). Total durations were 937 vs 13 min for high ¥tlow flat, and 896 vs 30 min for high round vs loound.

There was also a trenB<0.1) for the high round perch to be preferred over thie fhg.

It is suggested that birds are less fearful when they are pgr(s opposed to standing on a piece of wood) so in a
second experiment each bird was exposed to an approaching steffietop while positioned on each perch type. There was
no effect of perch shape, but birds on the high flat perchesedl the predator to approach significantly closer (1.4 m) than
birds on the low flat perches (4.8 m) (T=0, N¥&0.05) and a similar trendP€0.1) was seen for bhirds on the high round vs
low round perches.

In conclusion, height was a more important perch characteristicshape, although grippable perches may also have
some benefits.
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Assessment of chronic inflammatory pain after rubbering castration of six week old lambs
J.E. Kent, V. Molony*, B.D. Hosié and B.W. Sheppafd

Department of Preclinical Veterinary Science, Royal (Dick) Schiogeterinary Studies, Edinburgh U.K. af@IAC,
Veterinary Investigation Laboratories and Marketing, Edirgiy U.K.

Eight 6 week old housed unweaned lambs were castrated usimgtetashgs and the neck of the scrotum was
assessed twice weekly for 7 weeks for signs of inflammatiorsepsis (lesion score). The posture and active behaviours of th
castrated and 8 matched control lambs were observed for a 6 th peci® a week. This observation period started about 13:00
h and was separated into two 3 h periods by a 30 min intlenvédeding and adding a box to each pen for the lambs to play
on. Foot stamping/kicking, easing quarters, tail wagdivegd turning, rubbing quarters, restlessness, butting lagdvere
observed continuously by 2 observers, 1 of which also redditte posture of each lamb every 6 min.

Inflammation increased rapidly as the skin integrity brokerdatwout 7 days after castration. The size of the septic and
inflamed lesion increased, peaking at 21 to 28 days, with rgcoeeurring after the scrotum dropped off (mean 32 days after
castration). Lambs showed bouts of active behaviours resuitiagignificant increase (above the values observed in control
lambs) in the total incidence of foot stamping/kicking (mearcéntrol lambs=4 vs 7 for castrated lambs, values werectall
over the seven 6 h periodg<0.05), easing quarters (10 vs 250.001), tail wagging (15 vs 42<0.005), rubbing the
quarters (3 vs 9P<0.001) and head turning (8 vs 1%0.05). The highest incidence of the above mentioned behaviours
occurred between 14 and 28 days after castration. Presence of infémioed did not affect the incidence of playing on the
box (178 vs 147), butting (5 vs 9) or restlessnessy§437). One interpretation of the behavioural data is tkakatinbs with
septic lesions suffered recurrent bouts of chronic pain. Therigewf this experience did not stop the lambs playinghen t
boxes, eating or affect daily liveweight gain.
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Social behaviour of semi-wild Scottish Highland cdte and Konik horses in nature-reserves in the
Netherlands

P. Koene

Department of Animal Husbandry/Section Ethology, WageniAgeicultural University, P.O. Box 338, 6700 AH
Wageningen, The Netherlands

In the Netherlands large grazing mammals are used for the manag#grtent/egetation in nature reserves. In special
situations cattle or horses are allowed to grow and live mittor intervention by man. Population growth is thenitih by
the carrying capacity of the area. However, under circumstances efmexyopulation growth some animals have to be
removed from the herd. The necessary selection of animals can cauase @ff the welfare of individuals within the herd (for
instance due to removal of calf/mother, leading cow (i.e. experienad)e to destruction of social structure). The impact of
this selection could be minimised when it is based on behaliknowledge of the relations between animals. Observations
commenced in September 1994 on a semi-wild Scottish Highlatle t&rd in ‘National Park Veluwezoom' (Eastern
Netherlands) of about 120 individuals. The social organisatimsisted of groups of variable size (2-60 individuaiglose
membership varied from day to day. Association indexes betwesghitadividuals were low from March to June (0.11) but
high from September to December (0.38) when only singlexsmxps of cows (plus calves) and bulls were found. Dutirg
hot summer of 1995 not much time was spend on grazingglthie day. During the cold winter of 1995/96 the condliti®
many individuals appeared to be low. Many animals died img@d®96 and additional food had to be presented. In thisdper
the group size was diminished (2-10 individuals). In themimg and the evening bulls interact intensively. Correlation
between rank position (determined by wins/losses) and aggrds8i71), sexual (-0.68), and vocal (-0.61) behaviourewer
significant. Special attention was given to bull (n=11) vagahmunication. A number of bull vocalisations occurred in
specific contexts; others were more specific for the individudlcauld be used for individual recognition. For exampled lou
calls - named bellows - were specific for bulls, and also spefafi individuals, i.e. frequency {f35=4.46; P<0.001) and
duration (ko 35=3.41;P<0.01) of the bellows were significant different between dlsbin conclusion, the social organisation
of the Scottish Highland herd is loose, maybe caused by absEhcenan intervention or predators. Groups continuously
change from composition. Seasonal and weather conditions can celfise problems. In September 1996 a comparable
project on Konik horses was started in the nature reserveBthewe Kamer’, the Netherlands. Social organisation of the
horses is characterised by strong cohesion - in contrastheithbsence of cohesion in the Highland cattle. Welfare problems
arise during high water levels in winter when groups can baraegl. Cattle and horses are compared concerning their
behaviour and value for extensive management of nature reserves.
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Analysis of the human animal interaction demonstragd in sheep by using the model of “social
support”

J. Korff and B. Dyckhoff

Institut fur Tierzucht und Tierverhalten, Bundesfdrungsanstalt fir Landwirtschaft (FAL), Trenth8igimenau,
23847 Westerau, Germany

There is evidence that humans play an important role in thedtiam with farm animals. As the concept of “social
support” is a well established model of a special kind of actean between animals, we tried to find out if humans can
socially support farm animals. Furthermore we investigatedwdignals are necessary so that recognition of a familiar person
takes place.

Experiment 1. In order to answer the question whether a caretak@rovide social support and reduce the response to
stress in farm animals, 6 lambs (experimental group), wherie Wottle-fed by 1 person (familiar person), and 6 lamdstsol
group), which were reared by their mothers, were subjectedlitfedent situations at the age of 8 weeks, 4 mo and 1 year.
After weaning, contact with humans in general was minimal, anthcbwith the familiar person occurred only during tests.
The 4 test situations consisted of confinement for 15 mansound proof room 1) alone (social isolation), 2) withfamiliar
person, 3) with an unfamiliar person, and 4) with a famiédanb. Each lamb was subjected to the 4 situations on eretlitf
days in a systematically different order.

Experiment 2. In order to find out if certain details ofusnlan are sufficient or if the whole person is necessary for the
recognition of a familiar person in a novel test situatioart8icially-raised lambs were subjected to 4 different situstiat
the age of 10 weeks. After weaning at 6 weeks, the lambs wersiugtigrhandled by a person. The 4 test situations consisted
of confinement in a sound-proof room with 1) the famiparson 2) the presence of his voice (sound recording), 3nted
(clothes), and 4) his visual image through a plexiglass-fgah lamb was subjected to all situations on 4 different dags i
systematically different order.

Experiment 3. The period of handling was systematically charde@e groups of lambs were handled at different
times: a) directly after birth, b) after weaning and c) contisiyofrom birth to weaning. The test situations consisted
confinement with 1) the familiar person, and 2 ) with a néyeai (for analysing the effects of early handling on the general
fear response).

In each experiment 15 min before the beginning of the confinermdrbod samples were taken every 15 min via
intravenous catheter for cortisol determination and heart rateegasded at an interval of 15 s. During the confinement,
behaviour was observed directly and also recorded on video tapgm(ous behaviour sampling).

All test groups in “social isolation” showed marked increasetlesssiess (97% of time spent in confinement), more
frequent vocalisation (on an average of 5 calls/min), heart ratanmalue:175.2 bpm; basic level;108 bpm) and cortisol
secretion (second and third samples: 8.9 and 28.9 ng/mtgsting with the “familiar person” only the bottle-fed lasnb
showed no stress-reaction (categories of behaWe0r05; vocalisatiorP<0.01; heart rat®<0.05; cortisolP<0.05). Similar
results were found 1 year later. Lambs behaved in a similar \hyhe visual image of the familiar person as with the person
present. There were no significant differences in cortisol, bebeaind vocalisation between the groups handled at different
times.

Despite the relative small number of test animals, it was denated that the presence of a familiar person is capable
of reducing the stress reaction to an unfamiliar novel sitmatio such a situation, the person may play the role of social
support. The time when the animals are handled seems to bapestaint.



Spoken Papers

Effect of cage size and access to earthen levellmhaviour of farm Blue foxes Alopex lagopus)
H. Korhonen and P. Niemela
Fur Farming Research Station, FIN-69100 Kannus, Fidlan

Harmfulness of wire mesh netting and very limited cage space eame major targets of criticism against fox
husbandry. The present experiments were part of a comprehemsighFgo-study entitled “Alternative housing environment
for farmed foxes”. The aims in Blue foxesldpex lagopuswere to clarify: (1) amount of appropriate cage space; (2) ngcessi
for ground contact; and, (3) possible need for groundimtigdpehaviour. The experimental set-up employed a novel
construction in which the animal spent the first 2 weeksdmall wire mesh cage (80 cm long x 105 cm wide x 70 cm high).
Thereafter, cage size was enlarged from 80 cm to 120 cm forharf@tweeks and then to 240 cm. Finally, the animals also
had free access to an earthen floor cage (120 cm long) on thed glivectly below the experimental large wire mesh cage.
Behaviour of the animals was recorded for 24 h by video cameijansept. Eight similar test cage constructions, with 1 male
Blue fox in each, were simultaneously studied. The first espri was conducted during May-June 1996 at the Kannus
Research Station. The second experiment (July-September) wasis¢hamilar, but after foxes had spent 2 weeks on ground
flooring, the floor material was replaced by net. The thirdegrpent (October-December) was similar to Exp. 2, but now
juveniles were studied instead of adults. Initial examinatiotiata by graphs showed variable behavioural response of foxes
within and between experiments. In Exp. 1, the activity rate afid 3 foxes tended to increase and decrease, respectively, as
cage size was enlarged. In Exp. 2, however, activity of 6 caltajether 8 foxes showed a decreasing tendency as cage size
was expanded. Some foxes were interested in movement on thel,ghanothers totally avoided it. Of the total 24 h
locomotor activity, ground level locomotion varied froma052%. Ground digging was slight; only a few foxes occesip
dug for longer times (maximum 178 min/24 h). Because ah®efdata analyses, and video recordings from Exp. 3 arastill
progress, any final conclusions cannot be made. However, it app®adous that any unambiguous conclusion that foxes need
bigger or earthen floor cages in order to satisfy their bebealioeeds cannot yet be drawn.
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Influence of food restriction on brain dopaminergicactivity
in broiler breeders

Y,. Kod al', P. VyboH, C.J. Savory M. Jurant,
P. Blaziéekand V4. Kubikovéa

Ynstitute of Animal Biochemistry and Genetics SASci, Ivarikaynaiji, SlovakiaRoslin Institute, Roslin, UK ariMilitary
Hospital, Bratislava, Slovakia

Parent stock (breeders) of meat-type chickensléosd are subjected to routine severe food regiricduring rearing. Such
restricted-fed birds are much more active tadribitumfed ones, and they show stereotyped oral behas/such as pecking at non-
food objects and over-drinking. Their expressiorthafse activities is correlated positively with theel of food restriction imposed.
Based on pharmacological manipulations of differaetirochemical receptor systems, it was hypotheésikat dopaminergic
mechanisms play a major role in control of thisdeédur.

The aim of this study was to assess the possitdgionship between the degree of food restriciind brain dopaminergic
activity. Fifteen broiler breeder females were dad into 3 groups, which received either a recontedrcommercial ration (R),
twice that amount (2R), aad libitum food (AL). At 60 days of age, birds were killeddatheir brains dissected into 6 regions:
forebrain roof, basal telencephalon, diencephatlmsencephalon, cerebellum and pons + medulla. Dopameceptor densities were
estimated by specific binding oH]SCH 23390 (B) and fH]spiperone () and levels of dopamine and its metabolites DORAEG
HVA by HPLC.

There were no significant differences in @ D, dopamine receptor binding between the feedingrtreats in any brain
region tested. However, possible differences inentiscrete areas cannot be excluded. The levelsgeEmine in basal telencephalon
were significantly higher in the R group than i tAL one (2165 vs 1595 pg/mg wet tissBe0.05). On the other hand, there was
significantly less dopamine in tissue samples foarebellum (55 vs 65 pg/mg wet tissB20.05) and medulla + pons region (125 vs
185 pg/mg wet tissu€>0.05) in the R than in the AL birds. There weresignificant differences in dopamine turnover (DGPand
HVA levels) between the different feeding treatmgiups.

The increased levels of dopamine in basal teleradeptfound in restricted-fed birds are consisteith wesults of our previous
studies, showing stimulation and suppression oifr thest-feeding oral stereotypies following treattgewith dopamine receptor
agonists and antagonists, respectively.
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Temporal changes in comfort behaviour of laying hesin modified battery cages
A.C. Lindberd, C.J. Nicot and A.W. Walket

!Department of Clinical Veterinary Science, University of Bridtahgford House, Bristol, BS18 7DU, U.K. a&&kDAS
Gleadthorpe, Meden Vale, Mansfield, Notts., NG20 9PF, U.K

Changes in comfort and aggressive behaviour of 124 ISA mriaying hens in a commercial scale trial of
conventional and modified battery cages were studied throughtaiting year (age 18-70 weeks). We hypothesised that
fluctuations in behavioural incidence would occur during eastyaind later stabilise as birds settled and established dominance
hierarchies. Differential rearing methods might also affect haitita to the cage environment. Observations were taken during
18-22 weeks of lay, following caging at 17 weeks, and sulesgiyuat approximately 10-weekly intervals. Six treatments were
included, covering the following factors: rearing method (cadéter); cage type (conventional or modified); density éh$
per cage, 625 chper hen in conventional cages; 5 (75C @er hen) or 8 (469 chper hen) hens per cage in modified cages).
All modified cages had nest boxes and perches, and some weranfitiedustbaths. A repeated measures ANOVA showed
that leg and wing stretchind®€0.001), balancing wing flap$?€0.001), bill wiping P<0.05) and tail waggingP&0.001)
decreased and remained low after the first few weeks. Aggressivagéckieased significantly with timé<€0.05), while
feather pecking was variable and showed a slight decrease in madifjes <0.05). There were minor differences in cages;
this cost was clearly not offset by providing a larger antleed modified cage environment.
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High ranked hens are socially facilitated
to dustbathe by a video image

A. Lundberg and L. Keeling

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

Laying hens are social animals that live in groups with cleanimance relationships. Their behaviour is usually
synchronised and social factors may be involved in this sgnghthrough the process of social facilitation. This occurerw
an animal initiates a behaviour or performs it more frequentiyore intensively when it sees another performing the same
behaviour. Considering the importance of social rank, differeimctee effect of social stimuli on high and low ranked hens
may be expected. The aim of this study was to examine whethrathisg is socially facilitated and whether birds are
affected differently depending on their rank.

Video images were used in the experiment. Birds were rankedddiiservations of aggressive interactions and
avoidance. Twelve high and 12 low ranked birds were used amntestls and 4 middle ranked birds were recorded and used
as stimulus birds. After 9 days of dust deprivation, eachwas in tested in a cage with sand on the floor, in fobrat TV-
monitor. Three different test videos were used; a dustbali@nga standing hen, and an empty cage. Each bird was exposed to
each video image according to a balanced design. Social facilitatiotestad by comparing responses of the test hen to a
dustbathing hen and a standing hen, and social inhibitios@itdry inhibition were tested by comparing responsekeofedst
hen to a dustbathing hen and a standing hen with response®mpty cage.

Differences were found in latency to dustbathe using analyseariaince P<0.05). High ranked birds dustbathed
sooner if they were shown a video image of a dustbathingldtendy 2491 + 850 s) compared to a standing hen (latency 5772
+ 810 s). For low ranked birds, no significant differen@siound between treatments. In conclusion, dustbathing wiadl\so
facilitated in high ranked birds.
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Effects of simulated brooding cycles on growth antiehaviour of broiler and layer chicks
A.E. Malleau, 1.J.H. Duncan and T.M. Widowski

Department of Animal and Poultry Science and Cdl. Kampbell Centre for the Study of Animal Welfaheiversity of Guelph,
Guelph,
Ontario N1G 2W1, Canada

Domestic chicks appear to develop normally withoahtact with the mother hen. To date, managemesnttipes
concentrate on keeping chicks warm and on stinmgdtiem to feed and drink. To achieve this, charlescommonly reared under
continuous bright light for the first 3 days aftextching. However, one function of the mother has lheen forgotten; during the
normal brooding cycle, periods of activity altematith periods of synchronized rest as the whabtethrgathers in the thermally-
comfortable micro-environment under the mother Heére objective of this study was to see if brodex layer strain chicks
would adapt to a simulated brooding cycle whicbvadid them to rest synchronously. There were 4tvigth 4 groups of 10 layer
chicks and 4 groups of broiler chicks in each t#llf the groups were subjected to a long-daydualegLD) of 19.33 L : 4.67 D.
The other half were subjected to a simulated brapdi/cle (SBC) which consisted of the same longl#ywith alternating 40
min light, 40 min dark periods throughout the migght period. Growth characteristics and behaviware measured during the
first 14 days. As expected, there were significsirain effects for growth rate, feed:gain, body position and shank length
(P<0.001); however, no differences were found betwiggting treatmentsR>0.10). Chicks on both lighting treatments mainly
rested during the dark period. During the darkqagrbirds were observed to feed only 0.5 + 0.5(82)+ 0.1; 0.4 + 0.4; 0.8 £
0.2 min/h of darkness/bird for the layer LD, laggBC, broiler LD, and broiler SBC, respectively. Agfaom feeding, birds in all
treatments moved about the pen for less than lhndh/darkness/bird. These data suggest that tlser® idisadvantage in
providing chicks with a SBC and, no advantage &dbntinuous lighting that the industry currentiyplements. Chicks can do
just as well if kept on a much more natural liggtsthedule.
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Effects of flightiness, sociability and previous hadling experience on the behaviour of cattle in
yards

L.R. Matthews, J.F. Carragher and J.L. Slater

Animal Behaviour and Welfare Research Centre, Ag Research,
Ruakura Research Centre, Private Bag 3123, Hamilton, NevaZaal

This study aimed to determine the influence of animal-animahanthn-animal interactions on the ease of handling
cattle in yards. Groups of 7 Simmental x Angus steers wareasdld to 3 treatments based on the level of previous handling
experience during the rearing period (None, Moderate, Intenditiefe were 4 replicates of each of the N and M treatment
groups and 2 replicates of the | treatment. The following measuere taken on all individual animals: flight distance at
pasture and in pens, intensity of behavioural disturbance mhelnse proximity to the handler, strength of attractioratf
isolated animal to its familiar herdmates (measured by the readihdise isolated steer to cross a barrier that separated it from
its group mates), time taken to draft a single animal frengiibup in a pen, and the response to restraint in a weigh crat
These measures were recorded for each animal in each replicate on 2 sepasivas, 1 week apart.

The mean flight distances in the paddock were greatest for K (P40.05) and not different between the M and |
treatments (6 and 5 m, respectively). The mean pen fliglandiss for N, M, and | were 8, 7 and 6 m, respectively, wih th
difference between N and | being significaR&(0.05). The N and M animals showed similar and more tistlbehaviour
than the | animals when close to the handler. The N and M aniveaésboth strongly attracted to their herd mates while the |
animals were only weakly attracted. The mean drafting times wer@058nd 21 sR<0.05) for N, M and |, respectively, but
there were no consistent differences between treatments durirgintasta weigh crate. This study has shown that a moderate
level of handling (e.g. intermittent yarding and draftingpstantially reduces flightiness but has little effect on éwvell of
attraction between herd mates (sociability). Intensive handlimgudiing bucket feeding of milk to calves) reduces both
flightiness and sociability. Further, we have shown that ehskafting is improved most by handling experiences which
reduce both flight responses to humans and the attractivenetbeptattle.
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Previous familiarity has little effect on behaviourand stress responses in re-grouped laying hens
J.A. Mench and D.J. Mayeaux
Department of Animal Science, University of California, Da@ia 95616, U.S.A.

DeKalb hens were raised in 20-bird groups from hatchingis isually isolated from neighbouring pens. At sexual
maturity, hens were placed into treatments as follows: 1) 6 Heawn from 6 different rearing pens so that all hens were
unfamiliar (MIX), 2) 3 hens drawn from 1 rearing pen anfiloBn another, so that the group contained a mixture of famili
and unfamiliar hens (partially mixed, PMIX), and 3) 6 hersath from the same rearing pen so that all hens were familiar
(FAMIL). Each social group of 6 hens was placed in a new pémeimearing building. There were 4 replicates (pens) for each
treatment. Aggressive and spacing behaviours were monitoréweeks, and plasma corticosterone (CORT) assessed at 4,
11, 18 and 25 days after grouping. CORT was higRe€0.05) in PMIX (3.8 ng/ml) than FAMIL hens (2.8) at déylevels
were similar in all treatments on subsequent sampling daygeasjon was highest during weeks 1 and 2, and then declined.
Distance from pen centre decreasg(.01) from 96.1 cm the week after mixing to 75.7 cm by weeknterindividual
(interback) distances similarly decreasBd.05), from 99.1 to 86 cm, as did the orientation indeterback minus interhead
distance). During week 1, hens tended to be oriented parabbelet@nother (index -0.1), but by week 3 they tended to face
slightly away from one another (-3.6). There were, howeveriremment effects on behaviour. Previous familiarity thus
appears to have little differential effect on spacing or social &lmamn hens when overall group composition is changed by
creating a smaller sub-group of an existing group or byngixnfamiliar hens, although plasma corticosterone concentation
are transiently higher in groups containing both unfaméirad familiar hens.
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Effect of lip twitch restrain in cribbing horses
M. Minerd, E. Canali, V. Ferrantéand F.O. Odbefy

Ynstituto di Zootecnica, Faculty of Veterinary Medicine, Uniitgrsf Milan, Italy and?Department of Animal Nutrition,
Genetics, Production and Ethology, University of Ghent, MekedbBelgium

Among oral stereotypies in horses cribbing is oh¢he most frequently observed (McGreevy, FrencltoN 1995, The
Veterinary Record36-37). From preliminary observations, it is cléaat during this stereotypic behaviour heart iateower than
during other behavioural patterns (Minero et al9@,9Measuring Behaviour ‘96Utrecht, The Netherlands). According to the
homeostatic hypothesis, stereotypies may havef aegpllating function and help the animal to copthwtressful situations (Cooper
and Nicol, 1991Anim. Behay 41:971-977; Schouten and Wiepkema, 1®#hav. Prog 25:125-132). The aim of this work was to
determine if cribbing horses differ from non-steyging horses in reaction to the application oharsterm stressor, lip twitch which
is a common practice in horse restraining. Behavand heart rate were recorded in 12 adult sadolisels, (7 geldings and 5 non
pregnant mares). Six of them were long time criieslj the other ones had no stereotypic disordersrol subjects). Heart rate was
recorded with the heart monitor system Polar EtePtE-3000 meter and a special girth belt adaptetidoses. The monitor detected
heart rate and stored the information expressetieamean heart rate per min at 5 s time intervahrHrate was recorded for 4 min
before the application of the lip twitch (basaldBy 4 min during restraining with the twitch andndn after the removal of the
stressor. Reactivity of horses to the twitch hasnbelassed as “calm” or “highly reactive” in retatito the percentage of time that
they spent attempting to flee, their pawing andrtfeeial expression of alarm. Immediately aftee tipplication of the twitch, all the
horses showed a significant increase in heart(R8.001) compared to basal values; the increasestasistically higher in control
animals P<0.05). The mean heart rate in cribbers in the firiute of twitch was: 51.2 bpm vs 37.3 bpm basdlie (maximal value
104 bpm) while in control animals was 54.9 bpm §s53pm (maximal value 123 bpm). Heart rate turbeck to basal values more
rapidly in cribbers (during the second min of apation of lip twitch) than in control horses (dugithe third min of application of lip
twitch). Control animals showed also a higher rigdgtto the lip twitch. After removal of the twitg cribbers returned to normal
activities showing more locomotiorP€0.05) and ingestive behaviouP<0.01) while control subjects showed a higher degk
immobility (P<0.05), perhaps linked to the higher reactivitythie restraining. Heart rate and behavioural dag¢ans® suggest that
cribbers show a lower level of reactivity to thebgation of this short term stressor.
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The behavioural and physiological effects of ‘envonmental enrichment’ on six strains of
laboratory mice

C.M. Nevison, C.J. Barnard and J.Hurst
Behaviour and Ecology Research Group, Department of Life Scignaeersity Park, Nottingham NG7 2RD, U.K.

The addition of features into the caged environment of anifofitn termed ‘environmental enrichment’) has been
championed as a method for improving welfare. Some previau$est examining mice have indicated that increasing the
complexity of the cage environment disrupts social hierarchienanehses aggression levels. Limited evidence also suggests
that behavioural responses to ‘enrichment’ differ between st\lagexamined the behavioural and physiological responses of
6 commonly used laboratory mouse strains (the outbredsCIGRJ and TO; and the inbreds BALB/c, C57BL/6, CBA/Ca,
DBA/2). Mice of each strain were housed in 8 groups of galypropylene cages. Half of the cages were “enriched’ by the
addition of a Perspex tunnel and a handful of shredded nestitegial. Time budget samples were taken of the behaviour of
each individual. Testosterone, IgG and corticosterone levels weasumed from individual blood samples as they have
previously been found to correlate with behaviour.

The data were analysed using appropriate parametric and non-parastaistics. Important strain differences in
behavioural time budgets were found including aggresdt®.001). The strains ICR(CD-1), TO and BALB/c could be
categorised as aggressive, the other strains showed very ks ¢éaggression.

Within strains, mice housed in “enriched’ cages showed signifidifferencesR<0.05) compared to those in non-
enriched cages in certain aspects of their time budget and plgysidlot not aggression. The behaviours in which these
differences were found were not the same across strains. Therlifferin responses of each strain to housing conditions may
have important strain-specific implications for welfare recomménmuiat
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Cover, group size and predation risk in Label Rougehickens
R.C. Newberry, |. EsteveZand J.M. Faure

Center for the Study of Animal Well-being, WashingtoteSfaiversity, Pullman WA 99164-6351, USA &8thtion de
Recherches Avicoles, Institut de la Recherche Agronomique, Centoaide- Nouzilly, 37380 Nouzilly, France

In wild animals, predation risk is reduced in the presencearcand in larger versus smaller group sizes. Although
these factors no longer affect predation risk in domestic aninwaised indoors, we hypothesized that cover and group size
would influence the use of space by Label Rouge chickens in tleedigention as that observed in wild animals. We reared 55
female, and 55 male, Label Rouge chickens in each of eight*fftban pens. Throughout rearing, each group was given
access to a 65 mfobservation” pen adjacent to their home pen for 1 h dailys Pen was divided into 9 equal quadrants,
providing 0.07 rf of floor space per bird if all birds were in 1 quadrantdBiwere able to move freely between quadrants.
The 4 corner quadrants were supplied with 1, 2, 4 and 8 painetstical cover (green plastic mesh), respectively. At 9 weeks
of age, observations were made of the use of space in the olmsepati by each group. On 1 observation day, the whole
group (110 chickens) was observed whereas, on the other day0ochickens (10 females, 10 males) from the group were
given access to the observation pen. The order for obserérygroup sizes was balanced across the 8 groups. Startimg 5 mi
after bird entry to the pen, 6 scans were made at 10 min irgerivéthe total number of birds in each quadrant. The index of
dispersion was calculated for the distribution of birds a&ctbse 9 quadrants during each scan and data were subjected to
repeated measures analysis. Birds were more dispersed in gfduistban in groups of 20P€0.05). This result was not due
simply to a stocking density effect because dispersion increasedhe 1 h observation period at both group siPe®.01).

The proportion of birds in each quadrant increased as the nwhbever panels increased from 0 toR8Q.05). However,
birds in the larger group size used cover less than birtiseirsmaller group sizé”€0.05). Our results are consistent with
predictions based on predation risk in wild animals.
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Advances in digital video technology: Perspectivdsr ethological research
L.P.J.J. Noldus, J. Jansen, R.G. Jansen and lhdoSc
Noldus Information Technology B.V., Wageningen, The Natits|

The use of computers for the collection and analysis of balravidata is now widespread. A desktop, notebook or
handheld computer, equipped with an event recording programwsadlasy entry and accurate timing of behavioural events
and eliminates data transcription.

Often the observer keys in the data while watching the animal(syever, live observation and scoring are not
always possible or desirable, e.g. when behaviours occur tadlyrap if too much happens at once. In such cases, one
typically videotapes the process and next codes the behaviourtdmen with the VCR playback speed adapted to the
complexity of the behaviour observed. Accurate timing of vialged events, however, requires synchronization between what
is visible on the tape and the computer timer. Through tiegration of event recording software with video time code and
multimedia hardware, fast and convenient coding, annotating ewidwing of video tapes becomes possible. During
preparation of a tape recording, a time code generator adds dbléntiiee code to each video frame. During data collection,
a time code reader retrieves the time code from the tape, allovaimg-faccurate event timing independent of VCR playback
speed. Each keyboard entry is firmly anchored to the video fdispéayed at the instant the user presses the first key of a
behaviour code. Observational data can be reviewed and editedymgtiranized display of the corresponding video images.
The VCR can be controlled by the computer, allowing softwangralbed jog, shuttle and search functions. For optimalalis
feedback during coding, one can display the video image in aowind the computer screen. Video images can be captured
and saved as graphics files, for use as illustrations in dousinslides for presentations, etc. Marked video episodes can be
copied to an edit decision list for easy creation of highlighés.

The disadvantage of video tapes is that they allow only linearsackssa result, search operations can be associated
with considerable tape (re)wind times. Furthermore, tape qudditgriorates with repeated playback. These problems are
solved by digital storage media, such as CD-ROM and Digiidéd/Disk, which will gradually replace analog video tapes.
Digital video allows immediate access to any video frame as wetiudts-point playback (e.g. from a video server in an
institutional network). Video files can also be copied withtmss of quality. This offers exciting opportunities fihe
ethologist. Research results can thus be illustrated with widges and clips (digital movies) of selected behavioural pattern
into multimedia reports. These can be distributed on CD-R®Published on the Internet or an organization’s intrarehes
examples of this new technique will be demonstrated duringrédsentation.
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Different methods of supplying water to horses
- A preference test

S. Nyman, T. Strand, M. Rundgrefiand K. Dahlborh

'Department of Medicine and Surgefepartment of Animal Physiology afiflepartment of Animal Nutrition and
Management, Swedish University of Agricultural Sciences, $7%ppsala, Sweden

The aim of this study was to investigate the preference skhdor different water sources and flow rates. This was
measured as the percentage of their daily water intake from eactsiofulaneously presented alternatives. All data are
presented as mean values (with SE). When testing differenceatén intake between the alternatives Statistical Analysis
Systems, procedure GLM was used. Six Standardbred geldi8gge@rs, 472-563 kg) were kept indoors in individualdsox
(ambient temperature +10 to +15°C) and let out in sand paddock h a day (air temperature -5 to +10 °C). The horses w
fed a grass hay and oat diet 4 times a day, added with theireilirement of sodium.

The study comprised 3 water sources: 2 buckets of 20 | ealthdréftice daily (B), pressure valve (PV) and float valve
(FV) waterers. The horses were normally watered from the FV evdtat were accustomed to the buckets and the PV waterer
before the tests. The PV waterer was tested at 3 flow ratesrizl 86 I/min (PV3, PV8 and PV16). All horses were agsign
to the following treatments in a random order: a) PV8 and) V3 and PV8, c) PV8 and PV16, d) FV3 (3 I/min) &8,
and e) FV3 and PV8. Each treatment lasted for 2 consecutive ldagstween these experimental days the horses were
watered from buckets for 4 days. All horses showed a spefgrence for buckets, the intake from B was 98 + 1% compared
to 2+ 1% from PV8 P<0.05. The intake from PV8 was greatd?<0.05 than from both PV3 (72 11 vs 28+ 11%) and
from PV16 (90t 4 vs 10+ 4%). When the 2 automatic waterers were compared, FV3 with(4/8 13 vs 60+ 13%) and
FV3 with PV8 (52+ 13 vs 48t 13%), the water intake between the waterers did not diffeifisiymtly.
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Housing and husbandry of wild-caught Brushtail possms used in research
C. O'Connor and T. Day

Animal Behaviour and Welfare Research Centre, Ag Research Ru&kivate Bag 3123, Hamilton, New Zealand

Possums Trichosurus vulpeculaare New Zealand’s main vertebrate pest, causing severe damage natigar
environment and facilitating the spread of bovine tubercul®issum control is therefore a national research prioriti, wit
over 1500 captive animals used in research during 1995. Theatdamtf wild-caught possums to captivity is essentidigfyt
are to be used for research purposes, as the stress of capturdlueage their physiological and behavioural responses, as
well as adversely affecting their welfare. Investigations inforawing housing and husbandry systems have therefore been an
ongoing part of possum research. Discussion on aspects ofiwant systems will demonstrate how bodyweight lossep of
to 25% during the first 4 weeks post capture and mor@liy0%, in the 1980’s, have been reduced to 5% weight lak8%n
mortality. Although the basic cage dimensions have remainedathe gver this time, several modifications have been made.
One of the key areas was the provision of a warm environmeyusssims are very susceptible to cold temperatures (<8°C).
Studies into preferences for varying nest box sizes and beduiteyials have resulted in the use of different types of nest
boxes in our different housing facilities. We have also evaludiedise of a top shelf versus a branch within the cage. We
would recommend possum cages be a minimum of limolude an elevated area, nest box and nipple drinkers, and be
disinfected regularly whilst maintaining a dry environmertie Time required for behavioural adaptation to captivity for
possums in our system has been determined using a simpleidoehbvmeasure: daily response of each possum
(approach/avoid) to the same handler, at feeding. The behaviespahses and other haematological data suggest that at least
4 weeks adaptation to cages should be allowed before possunsgéia experimental studies.
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Psychobiological consequences of different weanimgethods in sheep
P. Orgeut, S. Bernargl M. Nacir?, F. Levy, R. Nowak and B. Schaal

L aboratoire de Comportement Animal, URA INRA/CNRS 128380 Nouzilly, Francél.aboratoire de Pathologie
Infectieuse et Immunologie, INRA, 37380 Nouzilly, France’maboratoire de Pathologie Aviaire et Parasitologie, INRA,
37380 Nouzilly, France

In mammals, weaning can induce psychobiological changes witiowmkconsequences. In sheep a selective mother-
young bond rapidly establishes at birth, and persists exgond the lactation period under natural conditions. In cogiaier
flocks, weaning means profound changes of diet, mother-ysepgration and sometimes moving animals into different
paddocks. The aim of this study was to measure consequenceglifitrént methods of weaning on behavioural and
physiological measures of stress in sheep (10 ewes and 1§, lBbntwins and 5 single lambs, in each group): 1/ premyes
weaning (PROG) with daily and temporary separation fromw&é&ks to 3 mo versus sudden weaning (SUDD) at 3 mo; 2/
total separation (TS: ewes and lambs moved into different emek)sversus partial separation (PS: separated in the same
building by an open fence).

Overall, ewe and lamb vocalizations increased dramatically after sepafdiddhers and young from PROG group
habituated to separation since at weaning they vocalized less ¢h&BD group (ewes: 55 vs 2 and lambs: 315 vs 8 per 10
animals/20 min during the day of weanirigs0.001). However the high frequency of vocalizations obsematde SUDD
group was transient. TS animals vocalized less frequentlyoaradshorter time than PS animals (ewes: 27 vs 55 and ld@bs:
vs 163 perl0 animals/20 min during the day of weani#tyf).001). Number of coccidial oocysts excreted were higher in
PROG than in SUDD lambg$€0.05) and TS lambs excreted more coccidial oocysts after thare heéaning, unlike PS
lambs P<0.05). Therefore lambs seem more sensitive to coccidial infestdtithey are progressively weaned or totally
separated. Plasma cortisol concentrations were unaffected by weagtihgdmNo difference in immune response nor in
weight gain of lambs was observed between the different weargtigpds. In conclusion, in contrast to primates and rodents,
our results suggest that no obvious link appears betweenibetavand other parameters and that these different weaning
methods do not induce a high level of social stress in sheep.
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Components of milk eliciting non-nutritive sucking by calves
A.M. de Passillé and J. Rushen

Agriculture and Agri-Food Canada, Lennoxville, Canada

Previous research has shown that non-nutritive sucking bgsaelicited by the ingestion of milk. To examine the
role of the various components of milk, male dairy calves wéosvedl to suck a non-nutritive teat after being given small
guantities (5-50 ml) of milk replacer or reconstituted malikd the amount of non-nutritive sucking was observed. /Anmim
of 12 animals was used in each experiment and each animal wasitootkol. More non-nutritive sucking was elicited by
milk replacer than either water or a suspension of grain, anéhmiitive sucking increased as milk replacer concentration
increased even up to 300% of normal concentration. The concemtodtibe different components of reconstituted milk was
varied. Increased concentrations of lactose in milk elicited increaseautritive sucking, but increased concentrations of fat
and the protein components had no consistent effect. Wateiosslwdf the protein components did not elicit more non-
nutritive sucking than water, while removal of these proteimpmnents and of fat did not eliminate sucking. However,
removal of lactoserum proteins reduced sucking. Removal ofottprrotein component of lactoserum (containing the lactose)
reduced sucking, but sucking did not return to normal leveEn only the lactose was replaced. Conversion of lactoseen oth
sugars by lactase did not affect sucking. Changes in the cdmopasfithe milk drunk can affect non-nutritive sucking.rNo
nutritive sucking appears to be elicited by the overall tastalkf rather than by the taste of any one component. Howdneer, t
concentration of lactose plays a role in determining how muckirgy is elicited, at least when the non-protein solid
components of lactoserum are present.
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Effect of siting of supplementary feed on intake ath paddock use by beef cattle
C. Petherick, P. Fry and R. Dixon

Queensland Department of Primary Industries, Swan’s LadResearch Station, Millaroo, via Ayr, Queensland 4807,
Australia

Supplementary feed is provided to cattle to minimise weigés during periods of drought or when plants are
dormant. Large variability around an optimal average intake mheanthe cost-effectiveness of this feeding is reduced.

This study examined the effects of the siting of supplemeriéad on intake and paddock use by small groups of
steers. Sixty steers (average weight 335.5 kg) were allocatedpeddiock groups based on liveweight. There were 2
treatments: (i) a dry-season lick block was sited about 2%m the water trough (N), (i) a dry-season lick block wiasegd
at the opposite end of the paddock from the water trough astance of about 1.8 km (F). The blocks comprised
approximately 33% molasses, 20% urea, 3% cotton seed meahl6%liss various minerals (e.g. calcium and phosphorus)
and trace elements. A switch-back design was used with each ofl@chadeceiving either treatment N or F for the first mo,
followed by a mo on the other treatment and the original tesatauring the third mo.

Daily group intake of block was measured and the positidghérpaddock and the behaviour of the groups of steers
were recorded at 0830 h, 1200 h and 1530 h. At the end ofreadhdividual supplement intakes were determined using a
lithium marker technique.

Preliminary analysis suggests that supplement siting haidhalieffects on the way in which cattle used the paddocks.
Regardless of treatment cattle were found at or near the wateh toouthe first observation of the day, were resting and
ruminating at the trough on the second and were grazing awayttietrough on the third. Supplement intakes were higher on
the N treatment than on the F treatment, with mean intakes (gdagadheing for mo 1: N=138, F=115 (n.s.), mo 2: N3;16
F=95 (P<0.05), mo 3: N=212, F=150P€0.01). Average liveweight gains during the first mo tenelde higher=0.077) on
the N treatment (N=16.5 kg, F=9.5 kg) but there were nufignt differences on subsequent mo.
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The ingestion of amniotic fluid and placenta and tk behaviour of the parturient cow and its calf
L.C. Pinheiro Machado FilHd and J.F. Hurnik

!Department of Animal and Poultry Science, University of Gy&telph, Ontario, NIG 2W1, Canada aitesent address:
Departamento de Zootecnia, Universidade Federal de SantaiGat&. Postal 476, Florianopolis, SC, Brazil

The influence of the voluntary ingestion of amniotic fl¢#tF) and placenta (PL) on the maternal behaviour of 36
multiparous Holstein cows and in the early development of tadies was studied. The animals were randomly assigned to 4
treatments: AP (AF and PL available), AN (AF available, PL ,nd§ (AF not, PL available), and NN (AF and PL not
available). Therefore, the amniotic fluid and membranes were edmEvied or not from the calves’ surface immediately after
delivery and placenta was either left available or immediately renfovedthe pen after expelled. The behaviour of the cow-
calf pair was registered every 2 min for 12 h following fetxpulsion. Parturition was classified as assisted or wstadsiThe
calves were ranked for precocity according to time of first stgnddn average, the cows stood in less than 1 min following
fetus’ delivery and eliminated the placenta in 317 min. The timmecows spent resting and helping or licking the calf in the
first 6 h following birth was not affected by the treatmei@sws in the second paritP€0.03), as well as the ones with
unassisted birthd20.03), had a shorter resting time than older or diffibirth’ cows, respectively. During the second hour
after birth, cows in parity 2 licked their calves longex@.004) than cows in parity 4 and up. Licking time lineai®greased
(P<0.003) over the 6 h following delivery. The elapsed tins@s;e birth, for the calves to attempt to stand, to fiestdtto
start teat seeking, and to suckle, were not affected by the trestmparity of the cows, udder conformation, or calf's gender.
In the first 8 h of life, 19 out of 36 observed calvesefdito suckle. Precocity of the caP<0.02) was the most important
factor affecting the first successful suckling. Maternal behavéour calf development, as measured in this study, were not
affected by the ingestion of AF or PL. The stimulus foiltiparus cows to lick in the early hours after parturitioaswiot
dependent on the full presence of AF on the coat of the newborn.
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Effects of domestication on behaviour developmenhithe Norway rat
I.Z. Plyusnina and I.N. Oskina
Institute of Cytology and Genetics, Novosibirsk, 630098siau

Hereditary reorganization of the rates of ontogenetic developnieaxptoratory behaviour, glucocorticoid functions
and neurotransmitter systems during selection of wild Nornatg for absence of defensive reactions against man
(domestication) was studied. Wild rats bred for maintenanaggression against man were taken as control. Interrelated shifts
in the development of behaviour and neurohormonal systemssiveven. The ontogenetic development of behaviour was
studied with the use of open-field and hole-tests in rfaboth strains from 2 weeks to 4 mo of age. Differenceshmabiour
between the strains arose at the age of 21 days. At this ageatarhad higher parameters of locomotion (humber of crossed
squares 107.5 9.7 in tame rats and 56£37.46 in wild ratsP<0.001) and exploration (number of head dippingst®5? and
1.5+ 0.48, respectivelyP<0.01), these differences increasing to the age of 45 days. €hef &to 4 weeks seems to be
critical in the ontogeny of reactions to novelty in grey r8ismultaneously, differences in the development of the piditar
adrenal system were observed at this age. This was also confiyntke data on brain serotonin and catecholamine content.
Data obtained on the results of selection of the Silver faxthiie same behavioural traits also indicates unidirectional changes
in the regulatory systems of this animal which belongsdifferent taxonomic group.
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Environmental influences on the expression of aggssive behaviour in English Cocker Spaniels
A.L. Podberscekand J.A. Serpéll

!Department of Clinical Veterinary Medicine, University of Caiupe, Madingley Road, Cambridge, CB3 OES, U.K. and
’Department of Clinical Studies, School of Veterinary Medidilréyersity of Pennsylvania, 3850 Spruce Street, Philadelphia,
PA 19104 - 6010, U.S.A.

Although the English Cocker Spaniel (ECS) is a populeedbin the United Kingdom, it has attracted some negative
publicity especially during the early 1980s because of probieitsaggressive behaviour. In the present study a group of
‘low’ (n=217) and ‘high’ (n=218) aggression purebred ECS8ere compared in relation to demographics and owner
interactions. These 2 groups were selected from a total samhl®®fECSs, which had been collected for a previous study by
the authors. In the earlier study, 2000 questionnaires wedemdy distributed to UK owners of purebred ECSs. Owmnense
asked to rate the frequency with which their dog(s) displaygreagion (on a scale of 1 to 5) in each of 13 different gitmt
From these data, aggregate scores were calculated (sum of the ib& patiag scores for each dog). Based on the frequency
distribution of these aggregate scores, the lower and upgep2Btentiles were calculated and used as cut-off points for the
two sub-samples in the present study. Those in the lovtbrpgBcentile were classified as ‘low’ aggression dogs whilsetho
in the upper 25th percentile were classified as ‘high’ aggresgiga. Owners of ‘low’ aggression dogs were more likelyen
older (65 years+y°=18.753,P<0.01) and more attached (measured on a 5 point scale; 1=noedftaskery attached) to their
dogs (U=20346,P<0.001). Dogs in the ‘high’ aggression group were: $icgmtly more likely to be of a solid colour
(x°=38.13, P<0.001); more likely to have been chosen for pet purposes (®fit25.161,P<0.001); more likely to have
suffered an iliness during the first 16 weeks of Ij{é=(4.899,P<0.001); groomed less often (t=2.25%0.05); given less
time for walks/exercise (t=2.618<0.01); slow in obeying commands (U=1796R50.001), more likely to pull on the lead
(U=16663,P<0.001); and more likely to react to loud or high-pitcheies §°=14.142,P<0.001). Factors often quoted to be
important in the development of dominance-related aggressich, & feeding the dog before the owner eats, a lack of
obedience training, and playing competitive games with the wege not found to be significantly different between the 2
groups. Determining the importance of various factors irdéhelopment of canine aggression will enable us to better advise
owners in the rearing of their dogs.
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A genetic study of fear-related behaviours in rats
A. Ramos, O. Berton, P. Morméde and F. Chaouloff

Laboratoire de Génétique du Stress, INRA/INSERM, Ingtrarigcois Magendie Bordeaux, France

The influence of genetic factors on stress responses has beensttatednfor several animal species. In order to
investigate the genetic basis and the multidimensionality otienab behaviours, we tested 144 rats from 6 inbred strains
(12/strain/sex) in 4 tests of emotionality/anxiety (opefdfi elevated plus-maze, black/white box and social interaction test)
Significant interstrain differences were found for all behadbuoreasures. A factor analysis of all variables revealed 2 main
axes, the first related to the approach/avoidance towards avensiué ahd the second axis to the locomotor activity in novel
environments. Defecation was not related to either of these éndioms. Two rat strains (SHR and Lewis) were consistently
different for measures associated with the first axis (whi¢chdaght to reflect ‘anxiety’), without differing in relati to the
second axis (‘locomotion’). These 2 contrasting strains weargsed and, along with their F1 and F2 descendants, they were
tested in the open field and the plus-maze tests. Because SHRerdtgpertensive, the blood pressure of all rats was also
measured. Consistent differences regarding anxiety-related betsawete found between the parental strains, which also
differed in their blood pressure. There was no difference iregnselated traits or blood pressure between the 2 reciprocal F1
crosses which indicated that the contrasts between the paregited stere due to direct genetic effects, rather than to maternal
influences. A factor analysis on the F2 generation similadgyced 1 ‘anxiety’ factor and 1 ‘locomotion’ factor, both loein
independent of blood pressure. The heritability of all phgrnottraits was estimated. These results suggest that fear-related
behaviours may be modified by genetic selection and that F2 anitedaVed from the 2 contrasting strains may be useful in
the study of genes and gene products affecting some aspectstiohaifitg.
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Social relations in a small group of African elephat (Loxodonta africana)
H.D. Randlé and M. Kiley-Worthingtof

Department of Agriculture and Food Studies, Seale-Haynelfyatiniversity of Plymouth, Newton Abbot, TQ12 6NQ, U.K.
and’Department of Psychology, University of Exeter, Exeter, EX4 4QG,

A group of 6 African elephants kept on Imire Safari RanchZimbabwe, were studied. There were 5 males and 1
female, aged between 8 and 13 years. The aim of the study wasyt@muta detailed examination of the social relations
between the individual elephants. The elephants spent the dayggeadgitrowzing in the 1500 ha game park accompanied by
3 scouts (whose job it was to protect them from poachetshight the elephants were shackled next to each other. The
elephants were observed between 0830 and 1630 h for 21 ddgsuary 1996. Every 15 min the maintenance activity
engaged in by each elephant was recorded, as were the proximal selsioreen the 6 elephants. The proximity data
consisted of the identity and proximity of each elephant’s neaegghbour. In addition, instantaneous observations were mad
of the social interactions occurring between the elephants (1#f88edit social behaviours). Assessment of 2226 observations
of maintenance behaviour obtained indicated that the elephantsA§8éndf their time grazing, 23% browsing and a further
12% walking. The remainder of their time was spent standirmpming, drinking and engaging in social activity. Anadysi
the proximity data revealed that, first, the typical distance taiaied between neighbouring elephants was between 5 and 15
m, second, some individuals were more ‘popular’ than otherswere frequently the nearest neighbour of other elephants)
and third, each individual had a preferred nearest neighboumarebver this preference tended to be mutual. Of the 2410
social interactions observed only 7% could be categorised as siggrasd 3% as withdrawing, whilst 40% were ‘affiliative’.
Closer inspection of the social interaction data indicated thmé sodividuals were more socially involved than others, and
furthermore, that some individuals tended to be ‘performedsilst others tended to be ‘receivers’. In conclusion, mddhe
social interaction occurring between the 6 elephants was of aiatafilnature, individuals differ in how socially involved
they are, and whether they tend to be a ‘performer’ or a ‘recefverthermore, examination of the proximity relations and
social interaction data suggests that ‘friendships’ betweevidiugls exist.
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Individual variation in rates of giving and receiving feather pecks in Bantams, and some
behavioural correlates

C.J. Savory and J.D. Griffiths
Roslin Institute (Edinburgh), Roslin, Midlothian EBI2PS, Scotland

Six mixed-sex groups of 14 Bantams, housed in pens itt&th floors and pelleted food, were observed at 11 and 12
weeks of age to describe individual variation in their featheripgdctivity, and compare it with other aspects of behaviour.
This was done to see whether traits associated with high andales of giving/receiving pecks might help to explain
causation of feather pecking. Pecks were classed as either gentlea{qfteticles on plumage) or feather pulls (this category
included infrequent pecks at bare skin), and systematic countsmaate of numbers given and received (other types of oral
activity were also recorded). During all observations (24 peinbird x 83 birds), there were 5 times as many gentle pecks
(2596) as feather pulls (525). Frequencies of individudlsbiates of giving and receiving pecks and pulls were aliiloliged
in a negative exponential way, in all pens; 16% and 6% ofirals bvere arbitrarily defined as “high” givers and receivers of
gentle pecks, and 10% and 6% as high givers and receivers drfpatts. Individuals’ rates of gentle pecking and feather
pulling were only weakly correlated (4/12 Spearman’s rank coefiisisignificant), and were inconsistent from week to week
(3/24 coefficients significant). However, the ranks of buldéined as high did not differ between weeks (by Wilcoxon,test
and males and females did not differ in their rates of gikéiegiving pecks/pulls (by paired t-tests). Comparisons lofrot
aspects of behaviour indicated that low givers of gentle pecksgalge less feather pulls, high receivers of gentle pecks
showed more feeding pecks, high givers of feather pulls recéagsdpecks at the beak, and high receivers of feather pulls
showed more preening movements. In separate tests, high giverather pulls were more active, and high receivers of
feather pulls both avoided a novel object more and pecked lesmagéd group mate. The results indicate that propensities to
peck or pull at other birds’ plumage, or to be pecked orgulare all quite distinct. However, the comparisons of other
behaviours between defined high and low birds were based olhssmglle sizes and so cannot be regarded as conclusive.
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Temporal differences in the adaptation to a repeatkstressor between physiological and
behavioural responses in domestic pig$(s scrofa domestica)

L. Schraderand J. Ladewfy

Ynstitut fir Verhaltensbiologie, FU Berlin, Haderslebener 8, D-12163 Berlin, Germany arfepartment of Animal
Science and Animal Health, The Royal Veterinary and Agri@lltuniversity, Bilowsvej 13, DK-1870 Frederiksberg C,
Denmark

The speed of adaptation to chronic intermittent stress ofigeaepto be different for behavioural and physiological
responses. The aim of this study was to determine if diff@tgysiological and behavioural systems showed different teahpo
responses to a repeated stressor.

To induce a stress response we separated 8 castrated male psv{ually and auditorily on 10 successive days
from their group mates. Each social separation lasted for H kvas carried out at different times of day. Different types of
reaction were measured on the 1st, 2nd, 3rd, 6th, and 1Qtljajldlge hormones cortisol, ACTH, adrenalin and noradrenalin,
(b) heart rate, and (c) behavioural activity including vocaligatio

Cortisol as well as ACTH were significantly affected by repmtiof tests (Friedmam<0.05) and showed higher titres
on the first 2 days than on the following days of testcdntrast, adrenalin and noradrenalin were not influenced by the
repetition of tests. Also the behavioural activity as welhasvocalisations did not differ between the successive tests.

The results suggest that the different types of reactionsezhdifferent temporal courses. The hormones cortisol and
ACTH that represent the hypothalamo-pituitary adrenal systemegzha significant adaptation to the repeated stress within the
first 3 days of exposure. Adrenalin and noradrenalin thaesept the sympathetic adrenal medullary system as well as the
acoustic and non-acoustic behaviour of pigs did not adapetepeated stress within the 10 days. The latter findingsated
that the pigs were not able to adapt to the repeated stressan tise@xperiment at the level of the central nervous systam in
sense of learning. Consequently, the adaptation of cortisolA&¥H might be caused by physiological changes at the
adrenocortical or pituitary level.

DFG grant: To 13/21-1
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Behavioural and physiological differences betweenainesticated and crossbred pigs: effects of
domestication

T. Schuurman, M.J.M. Wichers Schreur, A. Olssonfattl de Jonge

Wageningen Institute of Animal Sciences, Wageningen Agraluliniversity, The Netherlands

Domestic pigs have been selected for physiological, morplwaloghd other properties beneficial for a high animal
production. Less attention has been paid to the selection afibehal characteristics. In order to study possible effects of
domestication on explorative, aggressive and other behavioeirspmpared the behaviour of crosshred pigs (Dutch Landrace
X Wild Boar) and domesticated pigs (Dutch Landrace X Great YieKs

Behavioural testing was performed on 10 female domesticate@@jd) and 8 crosshred pigs (CROSS) from 19-27
weeks of age. The pigs were subjected to a human test, a conthimgubtt and novelty test and a social encounter with an
unfamiliar conspecific of the same breed and sex. Saliva samplesakenebefore, during and after the transport/novelty and
aggression tests. Elevations of saliva cortisol concentrati@re regarded as a measure of the responsiveness of the
hypothalamus-pituitary-adrenal (HPA) system to stressiuluit

During the 5 min presentation of an unfamiliar human sulsgaciding in an upright position in the pen of the pilgs,
median latency time to make physical contact with the stimuldsndt differ between CROSS and DOM (45 and 32 s
respectively). CROSS explored the human longer than DOM £186 and 124+ 23 s respectivelyP<0.04). When put
individually into a novel pen divided into 6 segmentshef same size, CROSS crossed the borders between the (imaginary)
segments 78 times in 40 min, whereas DOM performed 54 segmisits P<0.05). Besides a difference in mobility, a
difference in the times spent in the individual segments wereumehsSCROSS showed a relative preference for the outer
parts of the new environment. During the 30 min social eneou@ROSS spent more time on aggressive behaviour than
DOM (637+ 222 and 192 114 s, respectively?<0.05). This difference was caused by the large contributidheolement
“leaning” (572+ 221 s) to the aggressive behaviour of CROSS. Leaning wastadtnsent in DOM (14 7 s).

Baseline saliva cortisol levels (2-3 ng/ml) did not ditbetween the breeds. Maximum hormone concentrations were
measured 40 min after the onset of the transportation/ndesityMean maximum cortisol concentration of CROSS (8 ng/ml)
was significantly P<0.05) higher than that of DOM (4 ng/ml). In DOM, cedii levels returned to baseline within 30 min after
the occurrence of the peak value, whereas in CROSS hormone levaisagglevated (6 ng/ml).

It is concluded that there are marked behavioural and physiolatjfealences between DOM and CROSS. Further
studies are needed to investigate whether “useful” characteristics dmvéobt during the domestication of pigs.
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The time budgets and injurious pecking of pair-housd commercial turkeys
C.M. Sherwin

Division of Animal Health and Husbandry, Department fi€al Veterinary Science, University of Bristol, Bristol,1BS
7DU, U.K.

Commercially reared turkeys are often housed in large groupsatively high stocking densities. Such conditions
might adversely affect behaviour patterns and exacerbate injurietidng behaviour. An initial step to examine this
possibility is to study the behaviour of turkeys in drgabups and at relatively low stocking densities. Twelve rdalaestic
turkeys were housed as 6 pairs in pens measuring 3.6x3l@arbehaviour of each pair was video-recorded throughout the
light-phase (12 h) on 12 occasions between 4 and 22 weeks.dfiage budgets were determined by 5 min scan sampling, and
the frequencies of comfort behaviours and incidence of injupegking were quantified from continuous observations of the
tapes. Over the duration of the study, the proportiomefliight-phase in which the turkeys engaged in sleeping, pettkéng
environment, wing-flapping, or running decreased, but inededsr stretching. Drinking or pecking other birds remained
constant, whereas feeding, standing, sitting, struttirggrpng whilst standing, preening whilst sitting, or wadkiall varied
throughout the study. Changes in activity may have been gyriattributable to age effects, or the development of musculo-
skeletal weakness. At 18 weeks, the turkeys spent a consideraptetipn (30%) of the time-budget performing a sexual
courtship display, i.e. strutting. Injurious pecking wasequent; only 14 bouts of behaviour likely to cause rinjwere
recorded in 1656 turkey-hours of continuous observatioth,n@nturkey required medical attention as a consequence of this
behaviour. Feather pecking and cannibalism did not occur delspitesé of a light intensity (40-70 lux) considerably higher
than conventionally used (1 lux). These results offer pre&inyi support to the suggestion that small group sizefoekisig
density can reduce the frequency or intensity of injurious pgdbkehaviour by male turkeys.
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Domestic pigs prefer short to long confinement
M. Spinkd, I. Duncad and T. WidowskKi

Group of Ethology, Research Institute of AnimaldRrction, CZ-104 00 Prague-Uiméves, Czechia arfiepartment of Animal
and Poultry Science, University of Guelph, Ontaianada

The aversiveness of a confinement for an animal difégr according to the duration of the restraktwever, this would
be true if domestic animals are able to perceifferénces in the duration of an unpleasant sitnatle used a choice test to
investigate whether pigs are able to differentigtisveen a shorter and a longer confinement.

Twelve gilts, group housed in enriched pens, whogvad to feed in 24 small crates twice a day. Bmway to the crates,
they had to choose whether to go to the left 1fsrar to the right 12 crates which were marketh different visual cues. The
left choice was selected as the short-duratioriniesat for 6 gilts, and the right choice was thersHaration treatment for the
other 6. If a gilt chose the short-duration sidee svas released back to the pen after 30 min. Afising choosen the long-
duration side, the gilt stayed locked in the cfatel h. We recorded the choice, latencies to ghtecrates, and the behaviour in
crates.

During 16 repetitions of the test, the gilts chtteeshort-duration side more often (67%, n=R=2).016, Wilcoxon T-test).
The latencies to enter crates did not differ betwtbe short-duration and long-duration side. Betwtbe 20th and 25th min after
entering the crate (i.e. 10 to 5 min before anfetgihce between the consequences of the choitedtdahe gilts stood more (29%
vs 17%, n=12P=0.012, t-test on LSMeans), and lay less (34% ¥$,%8-0.008, n=12, t-test on LSMeans) in the short-dmat
crates than in the long-duration ones. This diffeeawas even more pronounced during the last $ (@&% vs 4%RK=0.017) for
standing, 37% vs 18% for sitting£0.027) and 42% vs 78%<0.0001) for lying).

We conclude that the gilts demonstrated the alititdifferentiate between a 0.5 h and a 4 h crating ways: A. They
prefered the former one; B. They learned to exjiecend of the shorter crating while remaining cafter the same time in the
long-term confinement.
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Recreating a chimpanzee society in a zoo: lessonsm 25 years Arnhem Zoo Chimpanzee Consortium.
J.A.R.A.M. van Hooff
Ethology & Socio-ecology, University Utrecht, The Netherlands

Zoos face the dilemma of, on the one hand, keeping their anasaisuch as possible, under conditions that allow the
expression of the natural behavioural repertoire, and, on liee loand, preventing and controlling those aspects of bemaviou
that, even if these are ‘natural’, cause unacceptable welfare probleane emotionally disturbing to the public. Such a
dilemma is evident with respect to the chimpanzee colony of Bu#mr in Arnhem. This colony has been founded in 1972
with the objective to create a society in captivity which wouidanthe natural social structure as much as possible. Thus i
has been the intention to realize a multi-male colony, in whith imale coalitionary behaviour and competition as well as the
maintenance of social homeostasis (the regulation of sociabteasd conflict) could be studied. In retrospect the undegakin
has been very successful, although it has also proved tovéneektain risks. One of these is infant abuse by males, a
phenomenon known to occur in various primate species (evile iform of infanticide) in nature. In captivity this haseof
been regarded as a pathological phenomenon, possible due tsgesgl We have analysed a number of such cases over the
past twenty years. The behaviour was associated with uncertaintgles’ relations, and was shown particularly by males
trying to rise on the social ladder. The choice of victims bwinfluenced by the relationship with the victim’s familyt this
was not an obvious connection. A comparison with the occur@frmech behaviour in the wild and in other species is made.
The possibility of controlling the phenomenon will becdissed.
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The effects of mixing litters during lactation andat weaning on piglet behaviour and performance

D.M. Weary, E.A. Pajot, M. Bonenfant,
S.K. Ros§ D. Frasefand D.L. Kramer

Centre for Food and Animal Research, Agriculture and &gied Canada, Building 94, Central Experimental Farnmta@s,
K1A 0C6 Canada antDepartment of Biology, McGill University 1205 Docteur Penfiélidntreal, H3A 1B1 Canada

Litters were housed in pens with sows in crates until gigiedched 11 days of age. Barriers between pens for ‘get-
away’ litters were then removed, allowing groups of 3 litteranix freely in a central area. Control groups were treated
identically except piglets from the different litters were nédvedd to mix prior to weaning. We compared aspects of piglet
behaviour and performance for 10 groups of get-away pigletd@rabntrols groups (i.e. a total of 60 litters). We obser
little or no aggression when get-away litters were first aldwo mix. On the contrary, piglets played and rested inlitter
groups. Although piglets could and did enter the pendfarditters, we recorded little cross-suckling. Time sperayafrom
the sow increased over the course of the lactation from les@88ario almost 50%43<0.001). Get-away piglets were nursed
less frequently than controls, especially during the later stafgastation P<0.001). However, there was no difference in the
amount of creep feed consumed or rate of gain before weaning. Wé@ning, get-away piglets ate more solid feed
(approximately 70 g/d more during the second week after weaR#@05), and although they tended to also gain more
weight (approximately 50 g/d) this difference was not sigaift. Confined piglets spent almost 60% more time fighdiftgr
weaning when litters were mixed than if litters were not miXaa, no such difference occurred for the get-away litters
(interactionP<0.05). Thus get-away housing for piglets allows foringxat an early age (much as occurs in nature) with little
conflict, provides piglets with a socially enriched pre-weanémyironment, reduces piglet demands on the sow during
lactation, avoids fighting between mixed piglets at weaning, adiodvs for better post-weaning feed consumption and the
potential for improved gains.
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Periparturient behaviour and occurrence of stillbirths in relation to spatial restriction in pigs
M. Alonso-Spilsbury, B. Algerg, A.M. de Passiliéand J. Rushén

'Dpto. de Produccion Agricola y Animal, Div. Ciencias Bidbag y de la Salud, Universidad Autonomu Metropolitana-

Xochimilco, Calz. del Hueso 1100, Col. Villia Quietad:xi¢o, D.F. 04960, MexicéDeptartment of Animal Hygiene,

Swedish University of Agricultural Sciences, S-53224 Skaradénh andAgriculture and Agri Food Canada, Research
Centre, Lennoxville, Quebec, J1M 173, Canada

A total of 76 crossbred multiparous sows previoushugrboused in a straw-bedding system during gestation, were
randomly assigned to two farrowing systems: a restrainealwarg crate (R=34) and an unrestrained traditional farrowearg p
(UR=42) in Sweden.

The objective was to measure the effects of spatial restrictiogpresfarrowing behaviour, farrowing duration and
stillbirth rate.

Results showed no overall treatment effect on the followhoglyztion traits: gestation length, birth intervals, total
pigs born alive and mummified piglets. Although not #igant, interesting trends were found in the R sows foigér
farrowing duration (50 min more than the UR sows). These & clear diurnal pattern in the initiation of the farrowirigese
inter-birth mean interval for individual born alive pigletas 25 min. Significant differences were found in the gtilitrates,
the R group was higher than the UR one (5.5% vs 4F3%3%;05).

The behaviour of 11 R and 11 UR sows was monitored by laypse video recording from 24 h before farrowing until
parturition was over. Nest building was not affected by thesimg system. A peak in straw manipulation was founggdn
to parturition in all sows, regardless of time of farrogviThe animals in the restrained environment performed more
stereotypes (e.dar biting 1.6 vs 0.92<0.01; head waving 2.1 vs 0.2£0.0001) and had more postural changes (4.6 vs 2.8;
P<0.05) than the penned animals. The behaviours were not correithethieasures of farrowing duration, and stillbirth rates
and thus, the relationship is unclear and remains a subjdatttoer research.
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Treatment of coprophagia in the companion dog
G. Anderson
The Canine Academy, 32 Hospital Road, Hillcrest 3610, Kwha, Natal, South Africa

Coprophagia is a well known, unacceptable behaviour in caninesmber of theories have been offered to understand
the behaviour, however, there appears to be no reliable treatmehtsfdabit. Although many therapeutic approaches are
used, including the practice of spiking faeces and using elebtriks, most of these methods address only the symptom and
not the cause.

Coprophagia is explained according to the model of motivdtjorlughes and Duncan (Hughes and Duncan, 1988,
Anim. Behay 36: 1996-1707). This states appetitive behaviour willtinae until satisfaction is reached. Internal variables
then result in a negative feedback terminating appetitive behaviberefore inappropriate food/feeding will prevent negative
feedback resulting in the eating of any obtainable substancadiimglfaeces, in an attempt to satisfy this physiological need.

It is suggested that coprophagia can be eliminated by apprdieeatieg, simply achieved by allowing each individual
canine a free choice. Most dogs preferred fresh meat which waesgopéd with cooked vegetables and raw meaty bones.
Small, appealing meals were fed frequently, increasing the amoadtialy until intake stabilized. This regimen was
maintained throughout the treatment. Exercise was not encouraged decovery. Weight was monitored and no obesity
reported.

A retrospective study was done (n=20). The most common bmeeds Labradors and Labrador crosses, German
Shepherd Dogs and German Shepherd Dog crosses. Ten were mddamdlé and 16 of the dogs were less than 18 mo old.
Twelve dogs were from rescue shelters. Nineteen dogs showgshglg/food deprivation behaviour and/or allotriophagia.
Follow-up information was received from 18 dog ownergeEif dogs had responded satisfactorily and showed improvement
after 1 week of treatment.
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Nasal ringing in pigs: consequences for feeding effency
P. A'Nes$, I. Horrell" and S. Edwards

Department of Psychology, University of Hull, Hull, HU6 7RXK. and®Scottish Agricultural College, Bucksburn,
Aberdeen, AB2 9YA, U.K.

Outdoor pigs are most commonly fed by distributing feetsmon the ground. Subjective observations of nose-ringed
pigs suggest that their efficiency at extracting and pickingnutg was restricted. Feeding rate was timed in 3 groups of 8
gestating sows, one group given a septal ‘bull’ ring (BREg with 3 clip rings on the upper rim of the snout \;GiRd one left
unringed (UR). On observation mornings, pigs were brbugfed into an indoor yard with individual feeding stallising
50cm square steel feeding trays, they were timed eating 2Quts|lsystematically distributed in each of 5 media: on tha plai
steel surface (PS), on the surface of lightly packed soil (@Bhe surface of grassed turf (OT), and with the nuts eseloled
horizontally, with the flat side just visible, in soilS)l and in turf (IT). Pigs in general, including URs,kdonger to pick up
nuts from the steel surface than the surface of soil orttecause they rolled around and into corners (mean feeding times fo
the ringed conditions pooled: 84.9, 42.4, 53.9, 12402,8 secs for PS, OS, OT, IS and IT respectively; p 619.®n soil or
turf surfaces, the trend for ringed pigs to take longeth(BR > CR >UR) was not significant. On plain steel, Bétsktmuch
longer (53.9, 55.1, 145.6 secs for UR, CR, BR respectiyety 0.001). When nuts had to be rooted out of sofludy both
types of ringed pig took longer (IS: 72.3, 112.1, 88@. < 0.001), and IT: 75.8, 87.1, 145.4 secs (p08%). for UR, CR and
BR respectively). Ringing impedes feeding, especially where tiasdo be rooted out. The results have practical implications
where troughs are used, where ringed and unringed pigs amgétdr, or where food has become trodden into the ground.
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Effects of daily change in social environment on ter-individual distances in guinea pigs
R.D. Beer
University of Bayreuth, Department of Animal Physiology 4A@58ayreuth, Germany

Changes of group composition influence social relationshipieh can be characterized by spatial distances between
the members of a group. The mother-young bond, as welkgsaih-bond, are often indicated by the spatial closeness of the
bonded partners. On the other hand, a large distance betweensacématharacterize their social relationship as aversive.
However, quantifying distances between animals without auxitiegns is often difficult.

The aim of this study was to investigate the consequencesiaf mstability on spatial behaviour in groups of guinea
pigs. A new method was used that allowed for easy and accuratsita@g@@nd evaluation of spatial data.

The experimental groups (n=9) consisted of 1 dam wittpoiffg and 1 adult mixed-sex pair. In order to generate a
situation of social instability, the dam and her young weaesferred into a different enclosure with another resident male-
female pair (n=13) daily during the whole study. In congr@lups (n=8) of equal composition, the dams and theingyowere
also handled daily, but remained in their home-cages. Allpgréived under standardized conditions in enclosures of 2.5 m
and had food and watad libitum The behaviour of these animals was recorded for 1 h on ¢ddy§ 110, 13, 16 and 19 after
birth and was analyzed by the Mann-Whitney U-test.

The daily change of social environment resulted in a decreasadatidietween the young (eg mean distance on day
19: 28 cm vs 36 cm for control®<0.05), an increased distance between the mother and the residalg ferg. mean
distance on day 1: 60 cm vs 47 cm for contrBt).05) as well as an increased distance between the resident piaie gogs
(e.g. mean distance between young and adult male on day 13:\803@htm for control$?<0.05).

These results can be interpreted as follows: both the motlegybond as well as the pair-bond are more
pronounced under unstable social conditions which resulgiincreased spatial separation of the family group and the
resident pair.
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Is milk production hard work for dairy cows?
R. Berry, M. Appleby and N. Waran
IERM, University of Edinburgh, School of Agriculture, Wdsins Road, Edinburgh EH9 3JG, U.K.

It has been suggested that intensive milk production relygmbulky silage-based diets, can lead to metabolic and
physical exhaustion as the dairy cow attempts to satisfy igabolic demands which conflict with her motivation to rest.
This study investigated this proposition by assessiegirifluence of changes in production and management during the
housing period on the time budgets of autumn calving Eioldtriesian heifers. In year 1 animals were fed grass silage and
milked twice daily. Eight animals were studied in each of 2 dehoohort | was fed 0.5 t concentrates with a mean yield of
5720 I; cohort Il was fed 1.5 t concentrates with a yiel8483 I. In year 2, animals were housed in the same condiiigns
management was changed to increase production: cohort Il (9 ahimas fed grass clover silage, draff and 0.36 t
concentrate, milked twice daily, mean yield 6162 I; cohort I¥ §himals) was fed grass silage, draff and 1.9 t concentrate,
milked thrice daily, mean yield 9309 .

Activity was recorded in 6 watches of 24 h, every 2 weeksjreggaBtto 8 weeks post calving until turnout. Lying times
were shorter in year 2 than year 1 (11.4 vs 13.7 h, sem=B=8401) but did not differ between cohorts in the same year.
Feeding time was greater in year 2 but not significantly sb\g 4.3 h, sem=0.28=0.24), cohorts | and Il (year 1) did not
differ significantly but cohort Il (year 2) spent sige#intly longer feeding than cohort IV (4.9 h vs 4.4280.02). Overall
feeding time was negatively correlated with time spent lying ive€t=0.15;P=0.025) but not with time lying ruminating.
Increased production was associated with reduced lying timewvithsignificant corresponding rise in feeding time; however,
the negative association between time feeding and lying inactigestisganimals that fed for longer sacrificed lying time.
Increased production between years affected activity budgets by degréasg time and this may be linked to increased
feeding time. However results are inconclusive as the animaldooveaplane of nutrition may have been working as hard as
animals on the higher input/higher output regime, meetinghoét demand by feeding for longer on a less energy dense diet
and possibly drawing on body reserves to a greater extent.
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Effect of group size on tonic immobility in layinghens
B. Biléik', L.J. Keeling and R.C. Newberry

'Slovak Academy of Sciences, Institute of Animal Biochemistranetics, 900 28 Ivanka pri Dunaji, SlovaKiawedish
University of Agricultural Sciences, Department of Animal Emrhent and Health, P.O. Box 234,
532 23 Skara, Sweden aiWashington State University, Center for the Study of Anikedl-being, P.O.Box 646320,
Pullman WA 99164-6320, U.S.A.

It has been shown that the duration of tonic immobility ¢an reflect actual predation risk and level of fearfulness.
Since the chances of escaping predation are higher in larger gbingissfrom larger compared to smaller groups should have
a shorter Tl duration. On the other hand, increased compébgittmeen birds in larger groups would suggest a longen Tl i
larger groups. The aim of this study was to test thes@@thgses.

Laying hens, which had been raised in floor pens, were ubedexiperiment had 4 group size treatments (15, 30, 60
and 120 hens per group) and 4 replicates. Tonic immobéitis twere performed on adult birds either “in” their home pen or
“out” in a separate room.

The mean duration of Tl in groups tested “in” was signifigasihorter than groups tested “out” (58.6 s vs 199.3 s,
respectively;P<0.001). In the test “in”, duration of Tl increased with ypcsize, with a significant difference between group
sizes 15 and 120 hens per group (46.8 s vs 68.5 s, reghed®<0.05). In the test performed “out”, there was a trend fdoTI
be longer in the larger groups.

The results support the hypothesis that the duration oéfldcts the response of the individual to social competition
within the group at the time of testing, rather than therttmal risk of predation.
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Ethological observations of the regeneration sheep
grazing in the KrkonoSe National Park

M. Bilek and I. Zakovéa
Research Institute for Animal Production. 104 Oadrre 10, Czech Republic

The Krkono3e National Park is a mountain regiamaioing grasslands of a specialised botanical csitipn. After the
Second World War, interruption to grazing chandsel ¢composition of these grasslands. The grazinguiglr of sheep was
investigated as part of a project examining theot$f of extensive set stocking on restoring thgirmal botanical diversity.
Mountain breed sheep were used from 1991 to 198 \East Friesiax Stavropol Merino crossbreds were used from 1992 to
1996. From mid-June to mid-September, 20 ewes thtln lambs were grazed at a stocking rate of Ssqwee ha, 1250 m above
sea level. The behaviour of 5 marked ewes wasdaedagvery 10 min during daylight, for a total of #2day observation periods.
During these periods, meteorological variables wecerded every h. The grazing of different plagrecies was assessed every 2
weeks during the study by examining for recent titeks. Ewes spent 492 min per day grazing (s=m Y#15%), of which
65% was spent in the higher pasture regions. Elsesspent 84% of their resting time and 74% ofl tirtae in the higher pasture
areas. Grazing was reduced or ceased in resporistemsive solar radiation, heavy rain, or wind espe exceeding 10 mhs
(depending on the terrain configuration). Such prelegical factors had additive effects on graziedaviour, and ewes changed
their grazing and resting patterns in responsdirttatic variables. During the grazing season, eintiglly grazedPoaceae spp
then changed to the domind®dlygonum bistortand also displayed a taste preferencéfignostylus alliarieLater, ewes grazed
less palatable species suchDeschampsia cespitosand Rumex alpinusreturning to the newly grown grasses &uadygonum
bistorta In the following seasons ewes started to grasepalatable species earlier.
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Effects of an enriched environment before weaningrad around parturition on subsequent fear
reactions of artificially reared lambs and ewes

M. Bouissod, M. Vandenheedeand M. Vierirt

Y.N.R.A. Nouzilly, France€Faculty of Veterinary Medecine, University of Liege, Belgium>&adulty of Sciences, University
of Liege, Belgium

Experience during certain periods of an animaifs (including exposure to an enriched environmest)known to
profoundly influence subsequent emotional reagtiwe havedemonstrated that ewes placed for 3 mo in an esdi@mvironment
(presence of coloured mobile objects and a hunk@nriodel) soon after parturition and while nursihgir young, display reduced
fear reactions at weaning and 5 mo later, comparembntrols. By contrast, fear reactions by thaimbs were not affected. In the
same manner, fear reactions of cyclic ewes plaged mo in the same environment were not reduced.

Based upon these results, 2 hypotheses were tested:

1) the strong mother-young bond may focus the lamltention and this would minimise the impacthef énriched environment;

2) the period of “particular sensitivity” of lacbayy ewes towards their physical environment cowddifmited to a few days around
parturition, as for the development of mother-yobogding.

In order to test the first hypothesis, fear reawdiof artificially reared lambs (in the absenceh&f mother), placed in the
same enriched (E, n=21) or control (C, n=19) cooné for 3 mo, were compared at weaning using gefyabf previously-validated
tests, involving isolation, surprise effect andgemece of a human. Fearfulness scores, calculaiedZ6 behavioural items related to
fear, were used: the higher the score, the moréufee animals. Fearfulness scores were lowefdariched” lambs (E, 18.3 6.9
vs C, 22.9+ 4.6;P=0.03, in the isolation test; E, 18t45.8 vs C, 22.% 5.2;P=0.02, in the human test; and E, 18.9.8 vs 22.3t
5.6; P=0.08 in the surprise test). This confirms ourtfingpothesis: the effect of the environment depemighe presence of the
mother.

In an initial attempt to assess the second hys@hee compared fear reactions of ewes (n=27)ike¢ housed in the same
enriched environment 5 days before and 10 days péteturition, to controls (n=25). Fearfulness ssoof “enriched” ewes were
significantly lower in the surprise teStweeks after parturition (E, 962.6 vs C, 12.5 2.2; P=0.02) and in the isolation test at
weaning of their lambs (E, 23#5.8vs C, 29.5t 6.2;P=0.001). Thus environmental enrichment seems teffeetive in reducing
fear reactions even if limited to a few days aropadurition.
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The development of a prototype decision support siem to assess the welfare status of pigs
M.B.M. Bracke and J.H.M. Metz
IMAG-DLO, Mansholtlaan 10-12, Postbus 43, 6700 Waggen, The Netherlands

Quantifying welfare for decision-making purposes is a chgitenissue in the field of applied ethology. The
assessment of welfare can be approached by surveying the sciertifiieige on animal welfare and identifying a range of
relevant parameters. However, the problem remains how these pararaetés integrated to provide a single assessment of
welfare.

We have constructed a prototype decision support systemdssabe welfare status of sows. This is a computer
programme which takes a description of a housing systermdidridually-housed, pregnant sows as input and produces a
welfare score as output. For this purpose it uses sciertafiensents, a welfare decomposition procedure and a formal set of
calculation rules. Scientific statements are collected from the literaind directly from experts. They define which are the
relevant aspects for welfare assessment. They also have a fundtieriimg truth values about these aspects in the housing
system under assessment.

The welfare decomposition is a tree in which welfare is analysadiaxtion of a set of component need states. The
idea is that welfare can be assessed by answering a set of quéltieses include “have the animals been hungry, socially
deprived, did they suffer from disease, pain, etc”. Throughapproach, aspects which have more than one effect on welfare
can be assessed. For example, vaccination may imply both a ppajedtibn, which is negative for welfare, and (later) disease
prevention, which is positive for welfare. In the prototypelfare is calculated as a weighted average of component need
scores. One major assumption is that all weighting factorseai@ 1 by default, while attributing a higher weightinggecial
cases such as abnormal behaviour patterns.

The formalised procedure for integrated scientific welfare assessmetgveloped in the prototype will be developed
further. At present we are trying to establish a firmer conseand scientific basis for certain assumptions in intervieitvs
experts.
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Behavioural symptoms of travel sickness and conceations of plasma lysine vasopressin in pigs

R.H. Bradshaw R.F. Parroft M.L. Forsling,
D.M. Lloyd® and D.M. Broom

!Department of Clinical Veterinary Medicine, Madingley RoadnBedge CB3 OES, U.K2MAFF Laboratory of Welfare
and Behaviour, Babraham Institute, Cambridge CB2 4EK, dnd’Division of Obstetrics & Gynaecology, St Thomas'’s
Hospital, London SE1 7EM, U.K.

Two experiments were conducted to investigate plasma concentrafidysine vasopressin (LVP) as a possible
indicator of travel sickness in pigs. In the first, severkg pigs, prepared with jugular catheters, were loaded omntesadck
lorry and transported over a 2 day period on routes charactdrisatkans of an accelerometer, as rough or smooth. Two 100
min journeys, 1 rough and 1 smooth, separated by a 10€estiperiod, were conducted each day. The experimenters travelled
with the animals and blood samples were taken for hormone enfilysy each pig at 20 min intervals. On the third day,
samples were collected from the pigs when housed in their hemédcpntrol). In a second experiment, six 35 kg pigs,
prepared in advance with jugular vein catheters, were loaded ontmraecoial livestock lorry (0930) where they were
individually penned. The vehicle remained stationary with thenengff and blood samples were taken at 30 min intervals
during the next 8 h (control). Two days later this proceduas repeated while the vehicle was driven for 8 h (on main roads
and motorways). In both experiments behaviour was obsenezgtlatsampling point and an assessment made of the number of
animals showing symptoms of travel sickness which appearedcto sequentially (sniffing, repetitive chewing, foaming at
the mouth, retching and vomiting). In experiment 1 conceatrsiof plasma LVP showed no clear response to either raugh o
smooth journeys. Incidence of travel sickness was low witii 2rpigs showing foaming at the mouth, the most severe
symptom observed. Concentrations on days 1 and 2, whenwpigstransported, were significantly higher than on day 3
(control) (P<0.05). In experiment 2 concentrations of plasma LVP dudngng increased between 2 and 4.5 h which
approached significance relative to the stationary corfrdd.05) and coincided with behavioural observations indicatiag
the pigs were travel sick. Measurement of plasma LVP may pravidiedication of travel sickness which is necessary for the
assessment of the welfare of pigs during transport.
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Behaviour and physiology of pigs during road transprt:
effects of mixing and time in transit

R.H. Bradshaw R.F. Parrof; D.M. Lloyd?,
J.A. Goodé R.G. Rodwayand D.M. Broom

!Department of Clinical Veterinary Medicine, Madingley RoadnBedge CB3 OES, U.K2MAFF Laboratory of Welfare
and Behaviour, Babraham Institute, Cambridge CB2 4EK, dnd®Department of Animal Physiology and Nutrition,
University of Leeds, Leeds LS2 9JT, U.K.

In experiment 1, 12 groups of four 90 kg pigs were parted in a livestock lorry for 1.5 h. Half the animals were
transported in their social groups (unmixed condition) hali with groups of previously unfamiliar pigs mixed étiger
(mixed condition). Behaviour was recorded and saliva samplestalae during the journey. Pigs spent most of their time
standing in both conditions. Mean concentrations of salicaryisol were higher in the mixed condition at the beginning
(unmixed: 3.23 nmol/l (s.e. 1.02), mixed: 10.69 (4;0%J0.08), middle (unmixed: 4.78 (1.21), mixed: 9.91 §),;3<0.01)
and end of the journey (unmixed: 7.02 (1.72), mixed: 311666);P<0.06). In experiment 2, six 35 kg pigs with jugular
catheters, were loaded onto a lorry (which remained stationanplaod samples were taken every 30 min during the next 8 h
(control). Two days later the procedure was repeated while theleratws driven for 8 h (experimental). Concentrations of
plasma cortisol increased after loading and remained higher tlhooughe journey compared with the contrBk(.05).
Cortisol was particularly elevated (relative to the contrai}ffie first 5 h (330% higher in the experimental treatmeest dfh,
80% higher after 5 h and thereafter less than 50% higherce@trations of3-endorphin also increased after loading but
levels did not differ between control and experimental treatneswspt during the final 180 min when the control was higher
(P<0.01). It was concluded that mixing unfamiliar pigs dgriransport should be avoided and the first 5 h of a gumas
particularly stressful.
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Behaviour and performance of dairy cows kept in aie-stall barn with geoactive zone

J. Brouéek A. Sandof, M. Uhrined *, A. Hanus,
V. Tanéirt and C.W. Arave

'Research Institute of Animal Production, Hlohovska 2, 949#ra, Slovakia andUtah State University, UT 84321 Logan,
US.A

This study investigated the effects of disturbed homogenitlye electromagnetic field on maintenance behaviour and
milk yield of dairy cows. Twenty-eight Holstein cows matchad stage of lactation and current milk production were
randomly assigned to 4 treatments (geopathogene zones). Thehggepat zone was formed as a gradient across an
electromagnetic field and assessed on a 6 point scale. Treatnaamt2 were exposed to higher levels (Levels 5 and 4 on the
scale, respectively), Treatment 3 received Level 2 and Treatment 4 ssrttegl Control (Level 0). All cows were kept in the
same barn with tie-housing and without access to paddockgydhe whole 12 week experimental period. The treatments
were spatially separated in order to maintain a constant intéegitly Ethological observations were made during three 24 h
periods in the second, sixth and tenth week. We found thteshtime of lying on the left side (15%) and the longest of
lying on the right side (31.3%) in Treatment 3. The lohgje® of lying on the left side was recorded in Treatmer301606).

No significant differences between treatments were found footaktimes of ruminating, lying and standing. Total tytime

was highest in Treatment 4 (764 min) and lowest in Treat@®€667 min). Minimum differences were assessed in the total
rumination time among the treatment groups. Total standing tvas highest in Treatment 3 (773 min) and lowest in
Treatment 4 (676 min). The number of the lying bouts per oo the left side was highest in Treatment 1 during all 3
observation periods (14.8, 15.8 and 18.1 bouts per 24nH)lowest in Treatment 3 (9.6, 8.7 and 6.1). During3all
observations, cows from Treatments 3 and 4 spent the niogthputs on the right side. The differences in the bofits o
standing and ruminating were not significant. The greatestleogth of time spent lying and ruminating were in Treat2en

In all weeks the milk yield was higher, although not sigaifit higher, in Treatments 3 and 4. The average productiomgduri
the whole period of the experiment was significantly differéhte lowest yield was in Treatments 1 and 2 (24.5 and 2.4 k
and the highest in Treatment 3 (26.7 kg). Significant difiees were recorded between Treatment 1 and 3 and between
Treatment 2 and 3. Based on this experiment it was concludethéhgeopathogene zone effect decreased milk yield and
slightly affected the welfare of dairy cows kept for 12 weekteistall housing.

Acknowledgment
This publication is based on work sponsored by Wh8. - Slovak Science and Technology Joint Funddaperation with US
Department of Agriculture, Washington, D.C., andv@k Ministry of Agriculture under Project Numbet®95
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Behaviour and welfare of small Mexican felines undetwo types of confinement: a diagnosis for ex-
situ conservation

D.M. Brousset and F.A. Galindo

Dpto. de Etologia y Fauna Silvestre, Facultad de Medicin@Nfedria y Zootecnia Universidad Nacional Autonama de
Mexico, 04510, D.F. Mexico

In Mexico there are 6 wild feline native species: jagkanfhera oncy cougar Felis concolo}, ocelot Leopardus
pardalis), margay Koepardus weidji jaguarundi Kleipailurus yagoarondi and bobcat Lynx rufu3. All of them have
decreased in their original geographic distribution range andawveconsidered endangered or threatened. This lead to the
establishment of ex-situ conservation programmes as a maggoitfy. However, much information related to the welfare of
these animals (i.e. how to reduce levels of stress, improvedegiion and health) remain unknown. The aim of this stvaly
to identify the behavioural repertoire of 3 small native spe@eelot, margay and jaguarundi) in confinement. Direct
observations and videotape is being used to collect informatidrehavioural diversity and levels of activity in ordemiake
an assessment of any abnormal behavioural patterns expresseddaysthThis information will be related to faecal cortisol
concentrations using RIA as a non-invasive technique. A secartdop the study will include the measurements of a
reproductive hormonal profile which can be eventually relatecetmbiour and cortisol levels. Once all the data have been
collected a comparative study will be conducted using these 3 spexies 2 types of confinement, enriched and barren.
Levels of activity, time budgets, behavioural diversity \Ww#l compared between and within housing conditions and species.
This information will be useful for designing future expeents on environmental enrichment, using behaviour, and stres
reproductive hormones as welfare indicators. This data wil fgedback to in-situ and ex-situ conservation programmes.
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Behavioural thermoregulation in outdoor kept monkeys
V.G. Chalyan, N.V. Meishvili
Institute of Medical Primatology RAMS, Sochi-Adler, Rassi

Thermoregulatory behaviour is very important for the maintemaf monkeys in outdoor cages and corrals in the
subtropical northern border. The aim of the investigation twastudy various aspects of behavioural thermoregulation in
monkeys kept in groups in Adler and Sukhumi monkey coldimg experiment was carried out on 3 macaque species, Green
monkeys and Hamadryas baboons kept in cages and corrals.

During the 15 min sessions at 1 min intervals, the numbeenimals in each group engaged in different forms of
activity were recorded as well as the time of the day, season, eattier. The observations showed that during the summer
period behavioural thermoregulation is characterized by an increttse liehavioural pattern “sitting alone” or “lying alone”.
Falling ambient air temperature caused behavioural changes in mpikayacterized by an increase in total percent of
animals sitting near to each other, or embracing. Such behavitymahics during warm and cold seasons of the year occur in
all the animals except Japanese monkeys. Behavioural thermoregidatien expressed in the form of reaction of monkeys to
sunlight in different seasons of the year. Despite the var@tioactivity during the day in summer, the monkeys of@lps
actually preferred to stay in the shade. The most shade-seelia@ynomolgus macaquesd the most tolerant to intensive
sunlight were Japanese macaques. During the cold period of thegaaion of monkeys to insolation varies dramatically.
Preference for sun-lit places is most expressetyimomolgus macaquesd the least expressed in Rhesus monkeys. Seasonal
dynamics in temperature influences spatial localisation of anirralall the groups ofCynomolgus macaquedapanese
macaques and Green monkeys, there was an increase in the frequesiay dffferent above-ground constructions.

The species - specific regulation of thermoregulatory behavibutomkeys must be taken into consideration in the
construction of cages and corrals for outdoor maintenance dfeysn
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Effect of 16 h transport and a novel environment pst-transport on the behavioural and
physiological
responses of sheep

M.S. Cockram, J.E. Kent, P.J. Goddard N.K. Waran,
R.E. Jacksoh I.M. McGilp*, E.L. Southafl, J.R. Amory,
T.1. McConnelt, T. O'Riordart and B.S. Wilkins

'Royal (Dick) School of Veterinary Studies, University of Ealigh, U.K,°Macaulay Land Use Research Institute, Aberdeen,
Scotland andInstitute of Ecology and Resource Management, UniversityiobEdjh, U.K.

The effect of previous housing on the ability of sheep touwercérom transport was investigated. Four groups of 6
sheep were kept outside in grass paddocks, and 2 groupshekp were housed in pens with straw bedding and hay. Two
outside groups and 1 inside group were transported far afier which 1 outside group and the inside group werenedito
their original pens, and the other outside group was placedh imside pen. Another outside group was moved (without
transport) to an inside pen. One outside group and leimg@mip remained in their pens as controls. The sheep wereebser
every 6 min during transport and for 24 h before and aft@sport. During transport, sheep from outside pens ley dess
(0.08 of scans) and ruminated less (0.07 of scans) tham fitows inside pens (0.31 and 0.17 of scans, respectRe/001).
Post-treatment, there was no difference in lying between sheepdnfimm outside to inside (without transport) and those
which remained insideP&0.05). In sheep transported to inside pens, those frasideupens spent more time lying (0.65 of
scans) than those previously inside (0.48 of sdaxn8,001). Sheep moved from outside to inside (with ohevit transport)
spent less time eating during the first 12 h inside (6f2&ans) than those returned to their familiar inside pér @ scans,
P<0.001). Hay and water intakes post-transport tended towsr ia sheep transported from outside to inside (0.4thkgfs
and 2.5 I/sheep, respectively) than in those previouslyan®id4 kg/sheep and 3.3 l/sheep, respectively). In additipoaps
of sheep that were automatically blood-sampled before, duringaftedtransport, there was no obvious effect of a novel
environment post-transport on biochemical measures of splassn@ cortisol), feed restriction (plasma free fatty acid{3and
hydroxybutyrate) and dehydration (plasma osmolality). Thesalts suggest that both during and after transport, treevioein
of sheep previously kept outside was affected more than thegeysly housed. However, the lower post-transport feed and
water intakes in sheep moved to a novel environment did pebapo affect blood biochemistry.



Posters

Social and individual behaviour of free ranging pig in the Mexican tropics
F. Copado, A. Aluja, L. Matagoitia and F. Galindo

Departamento de Etologia y Fauna Silvestre, Facultad de Melieterinaria y Zootecnia, Universidad Nacional Autonoma
de Mexico, 04510, DF Mexico

The majority of pigs in Mexico live under free ranging coiodis. However, no data are available on the behaviour of
these animals. A study was carried out to observe social anélired behaviour of pigs in extensive conditions. Obseoveti
were made during the wet and the dry seasons, from 060@@hl&uring 50 days in each season. Five groups of pigs w
adult, sub-adult and juvenile individuals were observed. Thegoees of maintenance behaviour recorded were feeding,
resting, idling and walking. It was found that time of dewpather conditions and age significantly influended0(05) these
behaviours. It was revealed that feeding, idling and walking tiuring the wet season was concentra®e®.05) from 0800-
1200 h P<0.05) and during the dry season between 0600-700 h amd1ff60-1800 h. Resting during the wet season was
concentrated between 0600-700 h and at 1800 and during teeadrgn between 1000-1400 h. In relation to social behaviour,
groups of 8-13 individuals were formed. Adult females perfal more aggressioP<€0.05) towards individuals inside and
outside the group, and more frequently to other adult anivhalysis of social and individual behaviour found thailiative
behaviour was positively correlateB<0.05) with resting and negatively correlaté®@.05) with idling and walking. This
information will be useful to understand more about the hehbeal needs of these animals in order to propose new
management and housing methods in the tropics.
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The effect of brightness and colour of lighting orflock member discrimination in laying hens
R. D’Eath
Animal Behaviour Research Group, Department of ZoologythStarks Road, Oxford, OX1 3PS, U.K.

Commercially housed laying hens are often kept under dim @ndtsnes red) lights for a variety of reasons including
the cost of electricity, reproductive development, productiod,raductions of activity levels and behavioural problems such
as feather pecking and cannibalism. It is not known what etfieese lighting conditions have on social recognition, whsch i
thought to involve mainly visual cues. In this study éffect of dim and coloured lighting on the discriminatibflackmates
from unfamiliar hens was investigated in a choice arena. Two dloeks of 5 and 6 birds were used. The subjective
brightness to the hens of 3 colour treatments (white, redlamedl were equalised at 2 intensity levels, comparable to the ho
pen (approximately 77 lux) and to farm conditions (apprexdty 5.5 lux). On the basis of feeding preferences and aggressi
interactions, hens discriminated between familiar and unfamilids bt levels above chance in only the bright white treatment
(9/10 birds chose familiar, 2-tailed binomR&0.05), although there was a trend to prefer familiar birdteudim white light
as well (7/9 birds chose familiar, 2-tailed binonal0.1). Preferences for familiar hens under the other lightiggtments
were as follows (bright red 6/10, bright blue 5/7, ded 6/10, dim blue 7/10; hens showing no preference are exdihed
all of these figures). There was a significant effect of lighttolour on the proportion of choices for familiar hensyas
highest under white lights, and lowest under regh43.20,P<0.05). There was no effect of brightnesg £0.01,P>0.05)
and no significant interaction of colour and brightnessgf.06,P>0.05). This study confirms the hypothesis that visuascu
are important in social recognition in hens, and that colswuani important part of the stimulus. The fact that the social
discrimination of laying hens is impaired under colouretttigcould theoretically result in either positive or negatiedfave
consequences. This is discussed in the light of the diffprenesses that might underlie hen social behaviour.
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Effect of isolation stress on body temperature
and heart rate in pigs

I.C. de Jong and E. Lambooij

Institute for Animal Science and Health, Department of BelayStress Physiology and Management, PO Box 65, 8200 AB
Lelystad, The Netherlands

Stress-induced hyperthermia is a well described reaction to sastogssors in many species, e.g. in pigs it has been
described in reaction to restraint. In this experiment, the effectolation stress on body temperature was studied in 12
castrate boars. In addition, heart rate was measured and behaagobserved. Castrate boars were housed in groups of 4
pigs in climate controlled rooms. In 1 castrate boar per graumnsmitter measuring core body temperature and heart rate
was implanted intraperitoneally. At 14 weeks of age, pigs wargested to 1 h of isolation stress in a separate room. Large
individual variation in behavioural and physiological reactmisolation was observed. Body temperature and heart rate were
averaged over 15 min periods and compared to a 15 min baseliee Bally temperature decreased until &@®726°C below
baseline level during the last 15 min of isolation. Largividual differences were observed especially during the firghiB0
of isolation: In some pigs body temperature first increasedther pigs body temperature immediately started to decrease.
Heart rate increased 4518 bpm during the first 15 min of isolation and decredsduhseline level during the test, but there
was also large individual differences in heart rate reaction. Bemperature and heart rate reaction during isolation were
positively correlated or tended to be positively correlated f&sbd: r=0.7,P<0.05; 2nd period: r=0.67<0.10; 3rd period:
r=0.67,P<0.05; 4th period: r=0.69<0.1). This experiment shows that not only hyperthermia,atso hypothermia, can be
observed in reaction to a stressor. Moreover, large individugaltion in the physiological reaction to isolation is oteedr
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Assessment of fear reactions in dairy sheep,
and influence of temperament

I. Dimitrov and M. Djhorbineva
Institute of Cattle and Sheep Husbandry, 6000 Stara idadulgaria

The aim of this study was to assess the fear reactions inede@y, using different fear inducing tests, and the influence
of the temperament on fear susceptibility.

The study was carried out on 54 local Stara Zagora ewes of psgvidetermined temperament. The animals were of
the same age and lactation. The distribution of the temperanpas tyas as follows: Strong type, 14 ewes; Strong-inert, 12
ewes; Strong-unbalanced, 15 ewes and Weak, 13 ewes.

The temperament of individual dairy ewes being milked in &inglparlour system “Casse” was evaluated with a
calibrated-line method using 4 objectives to describe traitspedition into the milking parlour; activity toward nkfpurs;
feed reaction toward forage offered by hand (stranger); and mreaatiard positioning of teat cups. The temperament was also
evaluated with Pavlov's method of conditional reflexes. Botlr@gches showed high levels of consistency in the behavioural
responses of the ewes.

Two fear-inducing tests were used; Open field test and Serfe#d, including measurements of parameters used to
guantify fear. Fear reactions were studied in the morning, dé&éeding, in a specially designed room (6 x 6 m) usinguglro
containing concentrate forage. The duration of each individuaii@st4 min and the surprise test was performed after an 8
day acclimatisation period.

This study showed that the tests and parameters used tofydeatiin dairy ewes are sufficiently effective. The
following parameters made the largest contribution to assessintin fear reaction: feeding latency, feeding time, latency to
sniff for the first time, squares entered and immobilizations

Fear reactions were influenced by the temperament. Significantedifies were established between the Strong type
and the other 3 type®<€0.001 andP<0.01) but not between the other 3 types in both tests.
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Effects of a naturalistic cage design on agonistinteractions and endocrine reactions in all-male
groups of Zur: ICR mice

M. Diirschlagand M. Stauffachér

!Department of Animal Physiology, University of Bayreuth, Bayr, Germany antinstitute of Animal Science, ETH-Ziirich,
Zurich, Switzerland

In laboratory mice the increase of agonistic interactions as a amrssx of slight or partial enrichment of standard
cages has been frequently shown. The present study was carritd couipare aggressive behaviour and some endocrine
measures in groups of male mice (12 groups of 6 indivicaeidiousing condition) housed either in standard cagesr(8),
enriched cages (E) with presumed key features of a natural mout® (ely. several food and water resources, huts and
burrows). Cage size (0.59mwith upper galleries accessible via ladders, also providedtiisppportunity to display natural
behaviour. Based on their attacking behaviour, mice were assigmea tof three dominance categories: high- (h), mid- (m),
and low-ranking (I). At age 80 days, mice in E showed aifsgigntly higher number of agonistic interactions compared to
mice in S (medians of frequencies per 8 h observation time@&E51S=59.5P<0.001). However, no injuries were detectable
in animals from either E or S cages. Differences in initisgiggnistic interactions were significant only when comparing-hig
ranking (h) animals (medians: E(h)=70.0, S(h)=2P&0).001). In E, both mid- (m) and low-ranking (l) animalere more
successful escaping from the attacks of higher ranking cage-magesafs: E(m)=64.6, S(m)=30.9, E(I)=70.7, S(1)=30.7;
P<0.001), and showed more submissive postures than (m{)amite in S. In E, the burrows and provided huts appetared
be of little importance with regard to successful evasion, esitapes usually ending in areas of the cage open to view.
Comparing physiological parameters, plasma corticosteronewiégeshigher in S than in E (means in ng/ml plasma: S=293.1,
E=257.5;P<0.01); with the highest titers found in S(m)- andaffjmals. In contrast, tyrosine hydroxylase activity (THA) was
higher in mice from E (means of turnover in nmol/h/2adrerigd®.2, S=1.7P<0.01), with the highest THA found in E(h)
animals. Phenylethanolamine-N-methyl- transferase (PNMT) aeswilid not differ between the housing conditions. These
physiological results are in contrast to recent studies, anddta presented indicate that the behavioural and physiological
effects, apparently induced by cage enrichment, may depend on the degigad of the construction, rather than on the
enrichmenper se
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Mother-infant behaviour of wild boars in farrowing pen
Y. Eguchi, T. Tanaka and T. Yoshimoto
School of Veterinary Medicine, Azabu University, Sagamiléaaagawa 229, Japan

In general pig management, the suckling period is very impbrThe mortality is higher in suckling period than in
other stages, with problems such as crushing and diarrhokehb®¥irs also require much care in this stage. Observations were
carried out on Japanese wild boasug scrofa leucomysfaxnder captive conditions in order to clarify the motheasnf
behaviour and development of social play in piglets. Three fenaadstheir litters (4 piglets each) were observed. The
behaviour of females and piglets was classified into 10 arwhtefories, respectively. Each family was housed in a farrowing
pen and observed by scan sampling once a week for a mo frémTiig pens measured 5.8 x 1.8 m each and contained a
nursing box. The behaviour and location of piglets were recoad 30 s intervals from 0600 to 1800 h. In females,imyrs
bouts were few in early morning but increased after their feddimgfrom 0700. Throughout this observation, there was n
change in time spent nursing. In weeks 1 or 2 after farrqwiegting decreased, and walking and exploratory behaviour
increased. In this period, the time spent in the nursinghyopiglets decreased. In the 1st week, when piglets weresin th
nursing box, the mother rested with her nose into entrantieedbox. Suckling of piglets was synchronized. In epineleti
behaviour, nose attachment to piglet, moving piglet by reos# vocalization to hide into nursing box were observede®igl
performed other behaviours such as climbing on their motheck when she was nursing or resting. Standing, resting, f
biting, exploratory behaviour, mock-fighting and clingibg piglets were also observed on mother’'s back. On occasilbns,
litter mates climbed simultaneously. They play very active erbick and around their mothers. It seems that their mother is
not only a tranquil place but also an athletic field to devéiep kinetic ability. Social play behaviour contained mock4figh
sexual play, play chasing and suckling pen mates. Mock-fighiswlly started with head pushing which occasionally
progressed to head butting. In next stage (2 and 3 weeks)pfhaock-fighting showed diversification and intensity.
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Competitive ability of rams selected for high anddw levels of sexual performance
H.W. Erhard % E.O. Prickand M.R. Dally

'Department of Animal Science, University of California, Da@i& 95616-8521, U.S.APresent address: Macaulay Land use
Research Institute, Craigiebuckler, Aberdeen AB15 8QH, U.&3dapland Research and Extension Center, 4070 University
Road, Hopland, CA 95449, U.S.A.

The objective of this study was to determine if rams diffgin levels of sexual performance also differ in their
ability to succeed in a competitive situation.

Twenty sexually-experienced Targhee-type rams were pre-selectedaffmopulation of 95 males for exhibiting
relatively high and low ejaculation rates when individually esqubto oestrous ewes for 30 min (&®.2 and 1.7 0.2
ejaculations per 30 min, respectively). Each of 10 high-pedmrtHP) were paired with each of 10 low-performers (LP) on 3
occasions when competing for feed (after food-deprivation) waiw twhen competing for an oestrous female. Tests were
5 min in duration.

Food-deprived HP and LP rams were equally aggressive when @ognfmt a source of feed that could only be
accessed by 1 ram at a time (number of successful agonistic imesadtiP: 8.4 0.5, LP: 8.6+ 0.8, n.s.). Time feeding by
HP and LP rams did not differ (HP: 152614.1 s, LP: 136.2 20.8 s, n.s.). HP rams spent more time with the oestwes
(HP: 170.1+ 15.0 s, LP: 90.5% 24.0 s;P<0.05) and attained more mounts per pairing than LP rams7/dE 1.4 mounts, LP:
1.4+ 0.5 mountsP<0.001) even though HP and LP rams did not differ in memof successful agonistic interactions (active
displacements and successful defences) when competing for the ev&qHB.4, LP: 3.0t 1.0, n.s.).

It was concluded that HP and LP rams do not differ in thesic competitive ability and that the greater mating success
of HP rams can be explained by their higher levels of sexuatation.
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Stallion-foal interactions in a semi-feral pony hed
E.H. Ewaskiewicz, M.M. Lutz, and S.M. McDonnell
University of Pennsylvania School of Veterinary Medicine, NetoB&enter, Kennett Square, PA 19348, U.S.A.

Domestic stallions are rarely pastured with mares and foalepélgr belief among North American horse owners is
that stallions may seriously injure or kill young fogsyrticularly if they are not the sire. Case reports of captizeviralski
stallions savaging foals which they did not sire have stpgdhe idea of stallion “infanticide”. The goal of this stuslyo
characterize stallion-foal interactions with a focus on sire vergnssire harem stallions.

In a semi-feral pastured pony herd, 5* foals were observedglarB mo period spanning birth to 60 days. For 2 foals
their sire remained the harem stallion throughout the sftlily.3 remaining foals were born after their sire had been displaced
from harem stallion status. At 8 days of age, 1 of thesa$ “atolen” with its dam by another non-sire stallion where it
remained for the 60 days of observation. Thus observatichslied 6 stallions, 2 sires and 4 non-sires (1 of whigh frarem
stallion for only the first 8 days of a foal's life and #mer of which was harem stallion for that foal for days®ugh 60).
Intermittent focal dyad sampling totaled 628 h (113 to t3&er foal). A total of 433 harem stallion-foal interactiovere
observed, representing 26% of all foal social interactions patiies other than the dam (other foals 25%, other harem mares
40%, mares from other harems 4%, other harem stallions 3¥haahelor stallions 2%). Only 18% of harem stallion-foal
interactions were classified as aggressive (neutral 18%, investigkd%, friendly 8%, submissive 11%, playful 3%). All
aggressive interactions were mild in nature, and most werenvétprotective context (ie, retrieval of the foal to the harem).
Non-sire and sire harem stallions were similarly non-aggregsiward foals (each type had a mean of 0.1 stallion-initiated
aggressive interactions per foal h of observation). These sezudigest that under semi-feral conditions stallions interact
mostly positively with foals, and that non-sires are notaraggressive with foals than sires.

Acknowledgment: This is a Dorothy Russell Havemelyeundation Project conducted at the Georgia amtli;PHofmann Center for
Animal Reproduction Research with partial suppartrf NIH-K04-NS01537

*At the time of presentation, data will include figls (9 sires and 7 non-sires expected, includiomge sires with examples of sired
and non-sired foals).
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Effects of transport and environmental changes onlpysiological and productive traits in dairy cows

V. Ferranté, R. Arnoné, B. Manfredf,
S. Mattielld, E. Canafiand C. CarenZi

YInstituto di Zootecnica, Faculty of Veterinary Medicine, Uniitgrsf Milan, Italy and’Dipartimento di Farmacologia,
University of Milan, Italy

Transport and environmental changes are considered potentiabistrigstarm animals. In order to evaluate the effect
of a 1 h trip and of the new environment on physiologicdl productive traits, 32 Italian Friesian cows out of a hértioo
animals were monitored before and after transportation anddimtion into a new stable. Cortisol levels, lymphocyte
proliferation and milk production and characteristics (prot&h,and somatic cells) were analysed before transport and at
different intervals after the introduction into the new enwinent. Transport and changing environment did not markedly
affect milk production and quality, however milk yield decreaaétdr transportation (average difference, -0.9I, t=2.29;
P<0.05). Milk fat percentage gradually decreased during the rfissith after the introduction into the new environment,
probably due to different quality of feedstuffs. The averagésobievel after transport was 6.3®/100 ml higher than the
average basal level (t=20.07<0.0001) and the levels returned to basal within the next, 24 agreement with analogous
studies. This trend seems to be related mainly to acute stoekscpd by the transport and its related manipulations réther t
to the long term effect of the new environment. Lymphocytéfpration significantly decreased after the introduction ihi t
new environment (average difference, 24458.54 cpm; t= -P2Q;05) and began to increase only 50 days later (average
difference, -2467.8 cpm n.s.). These results indicate the fammar of using sensitive indicators, such as lymphocyte
proliferation, able to detect environmental situations thatat@ppear to be stressful to the animals.
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Object permanence in the domestic hen
R. Freire, M. Mendl and C. Nicol
Division of Clinical Veterinary Science, University of Bristahngford House, Langford, Bristol BS18 7DU, U.K.

Object permanence is the notion that objects have a physicallyctistentity and continue to exist when removed
from an observer's immediate perception. As well as being ohdaimental interest, this is an important question for animal
welfare, as the degree to which animals have representations afcessthat they cannot directly experience may determine
their ability to suffer in the absence of these resourcesaSks were presented over 6 weeks to investigate the ability ®f hen
to locate an occluded feeder. Each hen observed the remotely-contrmdledion of a feeder behind a screen in a testing
arena. The ability of the hen to locate the feeder was determinied) duccessive tests with 0, 1 or 2 additional screens. In
effect food was hidden behind all screens. The order of presentdtithe tasks was varied such that 3 hens received tasks
with 1 screen first (then the 2 and 3 screen tasks) and 3dwmiged tasks using 3 screens first (then the 1 and 2 scrkeh tas
Each task was presented between 6 and 18 times and a 90% sucosas adeided as the criterion for defining success at
any particular task. All hens tested succeeded in locating thewbed there was only 1 screen within 1 min of it being
hidden. At least 1 hen (at most 2 hens) succeeded on each dfiche¢agks. Hens were more successful at the beginning of
testing irrespective of which task was presented (Fisher exadP4€s05) Furthermore, mistrials due to the hens scratching
and pecking in the litter or approaching the exit were not wbden the first 2 days of testing for any hen. These rigsli
suggest that motivational conflict arises with increasing répetdf the tasks rather than because of increasing diffidtility.
concluded that hens can initiate search behaviour and locate objectaftevezomplex visible displacement and occlusion,
suggesting that they may be able to form mental representafiobgects that they cannot directly perceive.
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Techniques to reduce non-nutritive sucking in calve
C.L. Gaboury and A.M. de Passillé

Agriculture and Agri-Food Canada, Lennoxville, Canada

Producers deem that calves sucking each other (cross-suckimglesirable and wish to control it. Following a milk-
meal, calves are highly motivated to suck and will suck ancafiieat that does not deliver milk (non-nutritive suckir@yr
objective was to determine whether drinking water or havingAmayd reduce non-nutritive sucking. Fourteen Holstein calves
sucked their milk through artificial nutritive teats and we meas the amount of non-nutritive sucking following thekmi
meal. Replacing the milk-covered nutritive teat with a clean, ey did not reduce non-nutritive sucking compared to leaving
the nutritive teat in placePE0.7). Replacing the nutritive teat by a clean teat that delived@drl of water reduced the non-
nutritive sucking that followed the water treatment by 58%0(01). Delivering 1 | of water through the milk-covered tdab
reduced the ensuing non-nutritive sucking by 62%0(01). However, when the time taken to drink the water wasded as
non-nutritive sucking, there were no differences among treatr{fersl). This suggests that after a milk meal, calves have a
set amount of time during which they are motivated to sucktlatdneither the taste nor the ingestion of water reduces that
time. In the second experiment, the calves were given hay immedialtelying the milk-meal. This reduced non-nutritive
sucking by 55% compared merely distracting them by pretertdirgjve them hayH<0.01). Making hay available at the
beginning of the meal and then distracting the calf at the etk aneal reduced non-nutritive sucking by 5826{.01). The
motivation to eat hay competes with the motivation to sudadr dfte meal, but the motivation to suck is too strongeto b
reduced by distraction. We conclude that providing water diroa teat or offering hay reduces the ensuing sucking
motivation, which may help in the control of cross-sucking.
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Social strategies in cattle and their relationshipsvith health, stress and reproduction

F. Galindd, D.M. Broonf, M. GonzaleZ J. Solany
A. Orihueld, F. Montiet and C.S. Galina

'Departamento de Etologia y Fauna, Facultad de Medicina \feige y Zootecnia, Universidad, Nacional Autonoma de
Mexico, 04510, D.F. Mexico arfdepartment of Clinical Veterinary Medicine, University of Caiuge, Madinlgey Rd.,
Cambridge, CB3 1JU, U.K.

Studies of social behaviour in farm animals have moved away dralominant-subordinate classification and have
instead focused on consistent behavioural characteristics or igsat@ged on the experience of each individual in agonistic
and non-agonistic interactions. It has even been suggested teans of consequences for its physiological state and health,
the strategy the animal adopts is probably more importantthieaactual social status achieved. Information on this topic in
cattle is scarce. Three separate studies were carried out to obseateasddindividual behaviour of 2 herds of Holstein-
Friesian cattle, 1 in Britain and 1 in Mexico, and 1 herdrafhhan cattle in the Mexican tropics.

In the first herd, using factor analysis, 3 groups of bigha&l strategies were identified. These were aggressive, passive
and avoidance and correlated with time spent performing nomatitex behaviour. Time spent feeding and lying were
negatively correlated (r=-0.34 and -0.4850.05, n=40) with the passive and aggressive strategies respecliime spent
standing still and the number of clinical cases of lameness wsitevply correlated (r=0.32 and 0.32<0.05, n=40) with the
strategy of avoidance. One interpretation of these correlatidhatishe individual susceptibility to lameness in dairy c@wvs
determined by behavioural factors which make the animal stardnigiperiods of time. An ACTH challenge test to measure
long term response of cortisol was carried out in herd 2 aastdtistical analysis is presently being carried out to fgteamiy
relationship between social strategy and adrenal cortex activityerth3 social strategies are being related to sexual behaviour
to better understand the individual motivation of mountefaviour which will be useful for designing improvedgreonmes
of oestrus synchronisation. Complete data of the 3 hertibeviresented at the conference.
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Odour production from the tarsal glands of male
white-tailed deer

J.W. Gassett and K.V. Miller
Daniel B. Warnell School of Forest Resources, Universitysafr@a, Athens, GA 30602, U.S.A.

During the breeding season, dominant male Whitedaileer often develop a characteristic ruttingusd®reviously, we
suggested that this odour results from the mictal®@aomposition of urinary components on the tagéahd. Bacteria residing on the
tarsal hair may produce compounds important forspenific communication by transforming the mammalécretions or by
excretions from their own metabolic activity. Thesenpounds are transferred to the environmentubaurination, which is a urine-
washing event often performed in association witaging behaviour. This is perhaps one of the mostmon and conspicuous
signposts produced by male white-tailed deer duthwg breeding season. The urinary and tarsal coemgerdeposited in these
scrapes frequently are investigated by male coifépeem order to determine social status. Additily, these signposts may play a
role in mate selection, as they also are investijby female conspecifics. We collected naturatiided urine and tarsal hair from 12
male deer of various ages to determine if odouns fthe tarsal hair and urine differed. Using ga®etatography-mass spectroscopy,
we tentatively identified 167 compounds. Differencde the concentration of volatiles occurred amwagled urine and tarsal hair.
We also collected microbial samples from 27 malé famale deer to determine if tarsal microbial dldliffered between sexes and
among age classes. We found 18 species of badeeific to the tarsal region, with older malesihgva higher diversity of
microbial flora than females. Additionally, becalsseteria are often associated with odour prodogctie compared the voided urine
and tarsal hair samples with urine spiked withabbgcteria. Twenty-four compounds were specifithe tarsal hair, 12 occurred in
the spiked urine only, and 3 were common to tahnsad and spiked urine. Volatile composition is likénfluenced by bacterial
decomposition of conjugated compounds, bacteriatevproducts, selective retention of volatiles dmgdl sebum and production of
volatiles by the tarsal gland. Because rub-urimaéimong dominant males increases at the onseedifrtleding season, and dominant
bucks typically excrete higher concentrations ofjogated androgens prior to and during the breediesgson, the microbial
conversion of these and other compounds probalalysph role in dominance recognition by other maled/or mate-selection by
females. Variability among individuals suggestd tha tarsal gland also may provide an individdgatory signature.
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Spacing and social behaviour in female llamas
M. Gerkerl, F. Scherpnér M. Gaulyand V. Dzapd

Ynstitut f Ur Tierzucht und Haustiergenetik, Albrecht-Theéeg 3, D-37075 Gottingen, Germany &hwstitut fiir Tierzucht
und Haustiergenetik, Oberer Hardthof, D-35398 Giessen, Geyma

Observations were made in a group of 5 adult female llamasrop&an origin on pasture (0.5 ha) at the Experimental
Station of Giessen University. Over a period of 4 consecutivénter-individual distances were estimated between all animals
by time-sampling method (every 10 min during 5 h daily 28 observation days). The facial alignment was classified
according to the angles adopted between heads and body posus#i®ng of ears and tail and social interactions
(threatening, spitting or biting) were recorded. In additiasic activity patterns such as lying, walking, standinggaading
were recorded.

Most of the time was spent standing, grazing or lyingileaittle walking or running occurred. In general, overt
aggression was nearly absent indicating stable social bountsredyard to inter-individual distances, bodily contact wag ver
rare. Social grooming which is well documented for cattle andelsowas never observed. Inter-individual distances were
usually between 5 and 10 m. In some individuals, sliglitiger average distances were found and may indicate some form of
“pairing”.

With regard to head angle, it is of interest to note that oenead positions were avoided such as direct frontal head to
head contact. Animals had a pronounced tendency to adopt headesligniimat allowed visual contact between group
members and facing the rear of another animal was avoided.

The group under observation was then mixed with 6 other ésnuad 0.9 ha of pasture. From the day after mixing, the
same traits as before were observed for the former group methbeérg 1 week. Average distances between the observed
animals remained rather stable. The results suggest both repepiatidd and social relationships between group members.
According to the inter-individual distances, llamas can be dedsds distance animals avoiding close physical contact
between one another. This may also have implications for tharivamimal-relationship in South American camelids as the
animals might also avoid touch by humans.
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Responses of slaughter pigs to lairage sounds
N.A. Geverink, J.A. van de Burgwil E. Lambooi} and V.M. Wiegarft

YID-DLO, Edelhertweg 15, P.O. Box 65, 8200 AB Lelystae, Nétherlands antDepartment of Human and Animal
Physiology, Agricultural University Wageningen, Haarweg@f)9 PJ Wageningen, The Netherlands

The aim of the current study was to assess the degree of amessiwof slaughterhouse sounds. Forty-three groups of
4 slaughter pigs were separately loaded onto a lorry and tréedgor 25 min. Following unloading pigs were movedito
race with a length of 15 m and a width of 1.5 m. One ofdhewing recordings was played at 85 dB(A) for 10 miflgsin
front of the restrainer, Machines in lairage, White noise,ant®l| (no sound).

Pigs exposed to the Machines and White noise treatment spgnifecantly greater percentage of the sound exposure
period close to their group-mates compared to Control pigst{ines 25.& 4.6%; White noise 31.8 4.5%; Control 12.4
4.2%;P<0.05), with pigs subjected to the pig sound being inteliate (19.% 3.9%). Heart rate was highest during loading
and unloading, and did not significantly differ between soweatments. Salivary cortisol concentrations rose significant
response to transport (before 308.17 ng/ml, after 6.74 0.28 ng/ml;P<0.01) and remained high after the sound exposure
period, but did not differ significantly between sound treatts (Pigs 6.4 0.44, Machines 6.04 0.40, White noise 6.48
0.41, Control 6.5% 0.46 ng/ml). It is concluded that when pigs are expossduad under the described circumstances social
support from conspecifics may be an important factor in redigtiess.
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Hierarchy and competitive feeding in pigs - evaluabn of social stress by means of plasma cortisol
M. Giersing, K.H. Jensehand A. Anderssadn

'Swedish University of Agricultural Sciences, Department ofimence, P.O. Box 7051, S-750 07 Uppsala, Sweden and
Danish Institute of Animal Science, Department of Anineith and Welfare, P.O. Box 39, DK 8830 Tjele, Denmark

Cortisol has been shown to increase in responghet@cute stress experienced during fighting inlyewixed pigs, and
chronically or intermittently stressed pigs may éan altered response to acute stress. As parsifdg to evaluate the effects of
social factors such as hierarchy and aggressidiantaint, an assessment was made of the lewsloidl stress by means of plasma
cortisol response to an acute stressor. In 4 @pkicof 100 animals (50 intact males and 50 ferpgdgs were randomly reallocated
4 times at 1 mo intervals (periods) to mixed groop40, and 1 week later observed during 2-3 wdeksgonistic behaviour at
competitive feeding. At the end of the last 2 pasi¢gP3 and P4, coinciding with beginning puberty®od samples were taken and
the plasma analyzed for cortisol. The blood samgpfmocedure was time monitored and included a staiiwkd stressor: local
anaesthesia and fat biopsy excision followed byladd samplings 90 and 120 min after (C1 and C2eetsely), and involved
restraint in a nose sling. Data were analyzed byelliModels in SAS. Cortisol concentrations in CH &2, and the difference
between them (CD) were analyzed in relation to yraarid agonistic behaviour. Cortisol concentrationC2, but not in C1, was
positively influenced by the duration of samplimgmales P=0.001), but not in females. Cortisol in C1 wasffigantly affected by
rank in males at P3€0.03) with low ranking males having the lowest @amirations, but not in females and not in P4. Hexe
females generally had a lower C1 than males f28.05; P4:P=0.02), and a larger CD (PB=0.04; P4:P=0.06), but sexes did not
differ in C2. There were thus some similaritieswegn responses of females and low ranking malegisGowas not affected, in
either sex, by the amount of aggression initiaéegyression received, or changes in rank, implytag in males the current position in
the hierarchy was of greater significance than libbaviour involved in its maintenance. The resnitsy also imply that social
relationships in a competitive environment may bflected in an initial acute cortisol responseshswn for males, but that the
effects of the employed challenge procedure maye hmaasked subsequent differences. The reasonsdaeth differences are not
clear, these, and the responses measured in P4benisjluenced by different experience of the samgpprocedure, timing of the
procedure in relation to the animals’ reactivityesl as by stage of sexual maturity.
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The influence of cattle, pigs, sheep, unfamiliar i@ deer and humans on the behaviour of farmed red
deer alongside and within races

P.J. Goddard and C.A. Littlewood
Macaulay Land Use Research Institute, Craigiebuckler, Aberde&th 8QH, U.K.

The effect of the movement of unfamiliar animal species and humansace adjacent to pens of farmed red deer on
the behaviour of the deer and the influence of unfamiliar specigsnis beside a raceway on the speed of movement of deer in
a race in simulated abattoir lairage was investigated. In thefiBssexperiments, groups of cattle, pigs, sheep, unfardiiiar
and humans were moved alongside replicated groups of 5 femalieyead deer. The effect of movement of cattle, pigs or
humans was to reduce the proportion of lying behaviouf (6f@ll scans) compared to movement of sheep or unfamiliar deer
(0.09 and 0.12 of scans, respectivély0.05). When sheep moved passed the pens, deer moved morecahieéss (0.21 and
0.70 of scans, respectively) than when cattle passed the pedAsa(@00.96 of scans, respectively, bd®0.05). Alert
behaviour was less when sheep moved alongside the pens, compaatiet or pigs (0.27 vs 0.53 and 0.58 of scans,
respectivelyP<0.05). When cattle were in the race, deer occupied a location fuitasthe raceway (more than 2 m away,
compared to less than 1 m away) for a significantly greateopiop of scans than when unfamiliar deer or sheep were in the
race (0.26 vs 0.10 and 0.08 of scans, respectivt,05). In the second experiment, when deer were moving along a
raceway, they reached the end of the raceway sooner when they hasl 20peas containing unfamiliar deer or humans (9.6
and 10.9 s, respectively) than when they had to pass cattlgso(}3.4 and 13.7 s, respective850.05). Overall, the time
taken to move along the race decreased with the number of tedtt$e@t 15.3 s, fourth test 10.0P;0.01). It is concluded
that yearling red deer hinds find novel exposure to cattle @sd@nd to a lesser extent sheep) in a raceway system unsettling
(their behaviour is altered and results in a reduction in #wlity to rest), although there is a modulation of tieisponse with
experience. The presence of unfamiliar species along the side of a rasdikely to reduce the ease with which deer can be
moved.
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Spontaneous alternation behaviour and explorationn hens
M. Haskell, B. Forkman and D. Waddington
Roslin Institute (Edinburgh), Roslin, Midlothian,KUJ.

The term spontaneous alternation behaviour (SAB) refers ttettiency for animals to consistently alternate their
choice of arm in successive runs in a T- or Y-maze, a phenomémdiedslargely in laboratory rats. SAB may be the
expression of an adaptation which facilitates foraging and extjga, and may represent a form of intrinsic exploration. In
terms of welfare, animals capable of expressing intrinsic exaratay be prone to boredom in barren housing environments.
Previous research with hens has failed to find evidence of Sl®ugh it was inferred that regular handling might make the
hens less fearful of experimenter-assisted return to the homéheagef staying in the novel maze. In the present experiment,
2 groups of 6 hens were tested, with 1 group receiving dihgrickatment prior to the maze trials. Each hen was habituated t
the maze environment and then given 6 runs/day for 9 day$-maze which had 1 green and 1 red arm. Choice of arm and
behaviour were recorded. When alternation on 2 successive runsheewved (i.e. each arm was entered on 2 successive
runs), this was positively associated with the numberafdonade into the arms prior to choosing the second R« @5).
Generally low levels of alternation were shown, but 2 henopeeld above chance levels of alternation and 3 performed
below this level P<0.05). There was no effect of handling treatment on alternedtenP>0.05). It appears that some hens are
capable of showing SAB, and the association between alternatidoakiinly behaviour indicates that active comparative and
decision-making processes are involved which may have a cograsie bhe difference between the levels of SAB shown by
rats and hens may reflect the primary exploratory modalitgeofihimal concerned.
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Play behaviour in domestic calvesRos taurus)
M.R. Haynes and W.R. Stricklin
Department of Animal and Avian Sciences, University of Madyl@ollege Park, MD 20742 U.S.A.

Observations of play behaviour were recorded in 2 herdsméstic beef-type cattle, one that involved spring-born
calves and the other autumn-born calves. The objectives ofubis\were to determine age, sex and time of day influences on
play behaviour. Calves observed ranged from birth to 175 afagge and were either Angus or Angus-Hereford crossbreds.
Over 100 h of observation from 50 observation days were dedanvolving 109 spring-born calves and 64 autumn-born
calves, with 1650 total play bouts recorded. Play behaviourcategorized as either social, locomotor or object directed.
Bouts/h of locomotor behaviour were more frequePt0.05) among younger calves (3.7, 3.4, 3.0, 1.2; 1 igedks,
respectively), while social play (pooled over dam-calf and calfiotdfactions) showed no consistent trend as age increased.
Female calves performed more bouts of locomotor play thamdids P<0.01), but sex had no influence on frequency of
social play. Object directed play was consistently low in frequewas not influenced by either age or sex, but greatly
exceededR<0.01) other types of play in duration per bout. Sociatbavere longerR<0.01) in duration than locomotor bouts
(9 vs 19 s, respectively). The duration of play bouts ineceasth age P<0.05) from birth to week 18 (approximately 10 to 30
s, respectively), with this increase due in part to less lotmmmday and more social play. The number of bouts in the ho
before sunset compared with the bouts/h pooled over the frabe alay differed greatlyP<0.05: 11.5 vs 6.2 bouts/h,
respectively). Our goal is to obtain a data base that can beasethpare the development of play behaviour of domestic
cattle to their wild and feral close relatives. The hypothesiswie are particularly interested in testing is that domestitatio
functions to produce more neotenized animals. We believe thatstemu#ing play behaviour could be a critical part in
identifying any role of neoteny in the domestication of arémal
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The use of multivariate techniques in the study
of animal welfare

S. Held
Department of Zoology, University of Oxford, South Park&l GPS, U.K.

This paper reviews and explores the use of multivariate mimdeisifare and stress studies.

The physiological stress response is a multivariate syndridnmeanifests itself in interacting and interdependent
changes in various endocrinological, physiological and imnogichl systems. As such it is essentially a multivariate
phenomenon. To accommodate the multivariate character of the plgysabistress response, it is recommended that a variety
of measures be used when measuring the response. An altersathatjmes complementary, approach uses the animal’s
decisions in choice situations as the basis from which toetacklfare aspects of housing conditions in particular. However,
even where various parameters are measured, they are typically subgeapagsed by univariate or bivariate parametric
methods. Multivariate analytical techniques can be used to deteagh{e@i combinations of correlated variables or
correlations between sets of variables. Such combinations maseleas diagnostic profiles of the animals as regards their
physiological state of stress. In social stress studies, lmemal variables may be combinable with immunological,
physiological and endocrinologcal parameters to describe theratiff behavioural strategies adopted by animals in social
environments.

While, in principle, such models seem well suited to invagtignulivariate concepts such as stress or welfare, care
must be taken to ensure that the variables used have the mopkdai would allow parametric statistical methods to be
applied. The variables must be measurable on ratio or intervalssaatl normally distributed (raw or transformed). The
requirement for a high ratio of replicates (where replicates argdodl animals) might present a bigger obstacle to a wider
use of multivariate models.
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The relationship between the behavioural responsd tactating sows to humans and the mortality of
their piglets

P.H. Hemsworth V. Pedersen G.M. Cronirt and G.J. Colemdn

ictorian Institute of Animal Science, Sneydes Rerribee, Victoria, 3030, AustralidZoological Institute, University of
Copenhagen, Universitetsparken 15, 2100 Copenh&smnark andDepartment of Psychology, Monash University, Celdlfi
Victoria, 3145, Australia

Extensive research in the pig industry has shownifgiant relationships between the behaviourapaase of pigs to
humans and their reproductive performance. Theeptestudy examined the relationship between thenbetral response of
lactating sows to the close presence of humanshenichortality of their piglets in 25 farrowing umiat a large commercial farm.
The behavioural response of about 25 sows in eaocbviing unit, which had 150 farrowing places, waslied at both 2-4 and
16-18 days of lactation using the following techudqAbout 100 g of food in a novel metal tray wéced on the floor in the
front of each sow’s farrowing crate and after ¥ feeding, an experimenter slowly approached tbetfof the crate, and leaned
through the horizontal bars on the front side ef¢hate and placed her hand about 5 cm from that efidhe feeding sow. The
sow’s behavioural response to the close presenite @xperimenter was recorded over the subsedentCorrelation analysis,
using either unit averages or individual sow dats used to examine behaviour-productivity relatiips in the farrowing units.

Based on unit averages, some moderate correlatieresfound between the withdrawal response oftiagtgows at days
16-18 of lactation to an experimenter and thebgtili rate of sows. For example, there was a saamf positive correlation
between the proportion of sows withdrawing in these presence of the experimenter and percentélgetks (of total born) in
the unit (r=+0.41, df=23P<0.05). There was no significant correlation betwadthdrawal response and mortality of liveborn
piglets to 4 days of age. Sow parity was not sigguiftly associated with stillbirth rate using umaiterages, however this
association was significant using individual sowadacross the 25 units (r=0.18, df=62%0.01). Thus, behaviour-productivity
relationships were also examined using individuwal slata within parity groups. Small but significattrrelations were found
between the proportion of sows withdrawing in these presence of the experimenter and stillbirth far both parities 2-4 and
parities 5 and greater (r=0.14, df=34%50.01, and r=0.17, df=14%<0.05, respectively) but not for parity 1 sows (B€)
df=119,P>0.05). The results of this preliminary study ird&that high levels of fear of humans by sows atbsersely affect the
survival of their piglets.

One explanation for this fear-stillbirth relatitis is that the appearance and activity by thekgiason in the farrowing
unit, by disrupting sows in the process of delivgrpiglets, particularly those that are fearfulhofmans, may have adverse
consequences for piglet survival.
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The impact of weaning and processing on the healdnd performance of beef weaners
R. Holroyd and C. Petherick

'Queensland Department Primary Industries, Animal Reseasthute, Yeerongpilly, Qld 4105 Australia af@ueensland
Department of Primary Industries, Swan’s Lagoon Beefl€Ritsearch Station, Millaroo Via Ayr,
Qld 4807, Australia

Weaning is potentially an extremely stressful period and irtham Australia weaning stress on beef calves is
exacerbated as the calves are also ‘processed’ (ear-marked, vaccinated, bexhdedled and males castrated) at this time to
reduce costs associated with mustering large areas of country.

This study asked whether it is better for the health and npeaface of calves to have weaning and processing separated
in time. Approximately 100 male and 100 female calves were diviétdeen 2 treatment groups: (i) the normal procedure
involved the removal of calves from cows, confinement and feadiggrds for about 2 weeks, followed by processing on the
day they were moved out to a paddock (WP), and (ii) the priogess calves 6 weeks prior to the weaning date, with the
calves being returned to their home paddock with their danigheyt were weaned with the other group (EP).

All cattle were weighed and had their temperaments scored (fiiglbts) at regular intervals, with a sub-group of male
calves on each treatment also having their behaviour recordedpadtieck, and blood and faecal samples collected.

Preliminary analysis of the liveweight data indicates no treatdiéfiatences in gains for the females (63.9 kg and 64.8
kg for EP and WP respectively), but for males liveweightgaimthe EP treatment were reduced from the time that they were
processed and 9 months later were, on average, about 5 kgaleshahWVP males (70.8 kg vs 75.7 kg). Flight speedseof th
WP group increased (cattle became more ‘flighty’) after weaningpanckessing (changed from 1.9 m/s to 2.6 m/s). Flight
speeds did not differ between the start and end of the trid¢ifieales (2.1 m/s), but for males increased from 1.8 m2slto
m/s.

The small differences in liveweight gains found between thee&rrents indicate that there is no advantage in
mustering and handling cattle twice to separate processing anchg@atime.
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Early weaning: its behavioural aspects
A. Holub' and E. Baranyiov&

'Retired,”University of Veterinary and Pharmaceutical Sciences, Brno, GRephblic andVeterinary Research Institute,
Brno, Czech Republic

In mammalian species, a new biological unit, formed by thénenaind her offspring and consisting of a specific
sequence of events, begins at birth. It is aimed at promibtingurvival of the newly born, and by these events, it toes to
be connected with the mother. Among these events, of speciatémpe is the role of nutritional mechanisms. They are aimed
at a very intensive process in which the mother transfersentsyriother substances and chemical messengers to her offspring.
These events acquire the form of a cyclical, intermittent boussiakling and sucking; a regularly repeated stereotype having
several phases. Both the mother and offspring play an actevénrtilis. The nutrient transfer is so intensive thatef@mple,
a sow may lose about 15% of her body mass during one lactatidle her litter may double its birth body mass withito 10
days.

In animals cared for by man, for example cattle and pigs, antd ikeipdustrialized production systems, this
developmental process is destroyed for economic reasons. Theingffare separated from their mothers very early,
sometimes immediately after birth, and in polytocous speciesn dgolated from each other. From the strongly ritualized
behavioural sequence in a litter, only fragments remain.

These effects markedly influence the behaviour of mothers andoffsgring. Factorial mathematics indicate that in
monotocous species only 2 combinations of interactions betshaarand her young may occur, whereas in polytocous species
(such as pigs) with 10 young in the litter, the numberbefiavioural interactions increase to 92 or 110. Some of the
behavioural consequences of early weaning occur and sometimes disapHgr others persist for a long time. Furthermore,
some remain hidden, and may occur later, in puberty or inheahalt
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Behaviour of animals with regard to the process oflomestication
J. Hrouz and M. OlI54kova

Mendel University of Agriculture and Forestry Brno, Departrmafndnimal Breeding, Zemidilska 1, 613 00 Brno

Successful domestication is based on many conditions of wiicinost important are the geographical and social
structure of human society and the set of life manifestatibngld animal species of the given region and their ability to
adapt.

The present paper discusses the suitability of some wildahrépecies for commercial use connected with
domestication. Domestic cattle and Elafidyrotragus oryx were used as examples of differences involved in this process.
Domestic cattle is a species where domestication began as long #go &k millennium B.C. The rearing of Eland was
introduced in the regions of its occurrence repeatedly many thoesver, the formation of a domestic form - breed has not
been successful and domestication which was the same in both speeggtsproduction, has not been reached.

We consider the reasons of these different results and state th

1. Basic manifestations of behaviour characterized for both spécidhe study of Lewis (1977) are
supplemented with investigations on the behaviour of thbenetith the young differing in the period of uptake of faed in
the period of repose.

2. Social behaviour and herd hierarchy are strong in both spbloesver, in cattle the dominant position is
not necessarily connected with the so-called leading posititveafdividual within the herd.

3. The relationship between the mother and the young animas&d on the social behaviour of species, but is
affected by different ontogenesis of behaviour, (Hillman, 1988

4, Sexual behaviour in cattle is considerably affected by theedeadrbreeding of the respective breeds and its
manifestations are not so strong, discussed in Eland byg (t669).

5. The forms of communication among cattle are limited to tm@ediate vicinity and responses are less
distinct.
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Do quality and availability of foraging materials influence feather pecking in domestic chicks ?
B. Huber-Eicher and B. Wechsler
Abteilung Sozial und Nutztierethologie, Zoologischestinginiversitit Bern, CH-3032 Hinterkappelen, Switzerland

Feather pecking may cause severe welfare problems in laying hénmagslead to feather damage, injuries or even
death of the pecked individuals. The 2 experiments presented kepararof a study on the relationship between foraging
behaviour and feather pecking in domestic chicks. Twenty-siupgr@f 30 or 31 chickzallus gallus domesticusvere
reared in pens and provided with different types of foragiatgrials. Feather pecking and foraging behaviour were quantified
when the chicks were 4 and 5 weeks of age. In experiment 1, chitks@ccess to long-cut straw showed more foraging
behaviour and less feather pecking than chicks that were provittestiaw in a shredded form. The same inverse relationship
between foraging behaviour and feather pecking was found in m#ri2, in which chicks were provided either with
polystyrene blocks or with beads of the same material. The besadspicked up by the chicks but were too small for further
manipulations. The availability of the foraging materials waised as a second factor in experiment 2. We found that chicks
showed more foraging behaviour and developed less feather pedkimgthey had access to the materials during the whole
day rather than only in the morning. It is concluded thah lihe form and the availability of foraging materials have
significant effects on the time chicks spend foraging and @dékelopment of feather pecking.
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Telemetric blood pressure and heart rate recordings relation to plasma catecholamine levels
during
parturitionin conscious, unrestrained goats

E. Hydbrind, E. MacDonal@and K. Olssoh

!Department of Animal Physiology, Swedish Universitigricultural Sciences, Uppsala, Sweden #Department
of Pharmacology and Toxicology, University of Kumgtinland

The aim of this study was to investigate the extent of symegiatnervous system activation during parturition in 4
goats. Chronically implanted radio-telemetry devices were usegkdister heart rate and arterial blood pressure from
unrestrained animals round the clock. Telemetric registrationdland sampling for determination of plasma adrenaline and
noradrenaline concentrations were made before, during and after.|dwo goats were in labour for 1.5 and 1.6 h,
respectively, and delivered 2 kids each after moderately intensieenaial contractions. One vocalised during the labour, the
other remained silent. A third goat had dystocia due to imgwand was treated with prostaglandip. ©ne normal kid and 1
mummified foetus were delivered manually while the goat vocal@metly. After milking, a third kid was born spontanegusi
(labour took 11 h). The fourth goat experienced severe abdootngahctions, vocalised most loudly of all, and delivered 1
kid after 8 h of labour. Mean blood pressure wast6® mm Hg the day before parturition, increased gradually gutie
labour pains, and reached a maximal value of4Z0nm Hg when the head of the first kid was visilfteq.001). Heart rate
was 134+ 4 bpmthe day before parturition and peaked when the first kid was (i®9+ 6 bpm;P<0.01), as did plasma
adrenaline concentration (from t40.2 nmol/l to 2.7 1.2 nmol/l;P<0.001). The concentration of noradrenaline increased
from 4.8+ 2.3 nmol/l to 12.2+ 8.4 nmol/l P<0.05), when the head of the first kid was visible. Expulgf the second and
third kids caused relatively smaller increases in pressure, aeadnd catecholamines than those seen with the first born kid.
It is concluded that changes in pressure, heart rate and catecleslataing parturition are related to the different phases of
labour and not to its duration or severity.
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Piglet vocalization after milk ejection information about piglet needs?
G. llimann, M. Spinka and Z. Stitkova

Research Institute of Animal Production, Group of Ethg|o
Praha 10 - Uhginives, Prague, Czech Republic

Immediately after milk ejection, piglets frequently initiatesse@ontact with their mother which is often accompanied
by typical ‘croaking’ vocalizations. The frequency of these nosgacts with vocalizations (NCVs) is variable both between
and within litters. The aim of the study was to investigatesther the occurrence of NCVs after milk ejection provides
information about the piglet’s condition and whether it carubed as an indicator for piglet need. We assessed the 4 rfigjllowi
hypotheses:

1. The frequency of NCV differs when long and short sugkiitervals are enforced.

2. The weight gain of individual piglets is related to thGV rate.

3. The milk intake of individual piglets in a particular sing influences the probability of performing NCV afterkmil
ejection in that nursing.

4. A piglet massages its teat longer in those nursingsichvit performed NCV than in those in which it did not.

Nursings of 14 sows were observed over 24 h at days87post partum. The sows were either enforced a 35 min
internursing interval (group MIN35, n=7) or 70 mindntal (group MIN70, n=7). NCVs and udder massage were recorded
before and 10 min after milk ejection. Milk intake was estimaiethe weighsuckleweigh method.

NCVs were less frequent when the sow was forced to nurse 8vemyin ( Kruskal -Wallis analysif?=0.03) and
gave, on average 27% more milk than a sow nursing every 7(Maim-Whitney U-testP?<0.01 ).

The weight gain of individual piglets during the experirae84 h was not related to their NCV rate.

In group MIN70, the milk intake of an individual pigets the same in the nursings in which it performed NCV and
in those in which it did not. In group MIN35, the mitkkake was higher by 5 g in the nursings in which a pijithot make a
NCV (n=40, Wilcoxon matched-pairs signed rank test).002).

The duration of massage, analyzed within a piglet, was the samesings in which the piglet had NCV and in those
in which it had not ( Wilcoxon matched-pairs signed rank test).

The study indicates that the nose contacts with vocalizationraitteejection cannot be considered as an indicator of
the piglet condition as piglets losing more weight oveh2# those receiving less milk during a particular sucklifgnabt
vocalize more. On the other hand, the results suggest thatatietied piglets vocalize less after milk ejection.
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An enrichment feeder for caged laying hens
S. Ito, T. Tanaka and T. Yoshimoto

School of Veterinary Medicine, Azabu University, Sagamiléaaagawa 229, Japan

The objective of the present study was to compare the behavibdieather condition of caged hens fed by 2 different
type of feeders. Seven tennis balls were placed on the feed trougtie the feed in experimental treatments (Group B).
Control treatments had the same feed trough without ballsufGNB). Forty-eight commercial White Leghorn hens were
divided into 2 groups of 24 each and fed by B or NB feeddrsy were housed in cages with 4 birds per cage (4 74icd).
The experimental period was from 22 to 32 weeks of age. Feathéition of both groups was fine at 22 weeks. Feather
damage scored on a scale of 0 (no damage) to 3 (denuded) &ashirmsreased with age, and that of Group B was less than
Group NB during the experimental peridek(Q.05). At 28 weeks of age, the mean proportion of hensrfgedhs significantly
greater in Group NB than in Group B<0.05). On the other hand, pre-feeding (to extend the nemkt& trough, or peck at
balls) was significantly greater in B than in NB<(Q.005). The birds in Group B spent more time thrusfioghrust others
aside and try to eat) and less roosting than GroupB.005). At 32 weeks of age, the mean proportion of heninfpedd
pre-feeding in both groups showed the same tendency as tb&tvateks of age. Egg production rate in both groups was
almost the same during the experiment period (Group B%8&itd Group NB: 89.8%). Body weight change was not affected
by the type of feeders. This device might provide hens wadherattractive environment than conventional feeders, however
behavioural habituation may occur toward this device in a few weeks
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Lying down behaviour the first weeks after
tethering in young cattle

M.B. Jensen

Danish Institute of Agricultural Sciences, Department afrfah Health and Welfare, Research Centre Foulum, P.O. Bpx 50
8830 Tjele, Denmark

Tethered cattle may have problems lying down, and this stimay to investigate how lying down behaviour is affected
after a few weeks of tethering. Twenty-four dairy heifers inals were used. In trial 1 heifers weighed 234 kg (SDd)&kd
in trial two 200 kg (SD 18 kg). Before the experiment alférs were housed individually in straw-bedded pens. Duhag
experimental period of 4 weeks, heifers were either tethered s with a concrete floor during all 4 weeks, stayed in the
straw-bedded pens for the first 2 weeks and were tetheredeftash? weeks, stayed in the straw-bedded pens for the first 3
weeks and were tethered for the last week, or stayed in the stomddde pens for the whole 4 week period (control). Stalls
and pens were in the same building. At the end of the 4 waelimental period the behaviour of all heifers was video
recorded during 24 h. The mean number of times that thevilasisniffed before lying down was largest in heifers tethiered
1 week (5.8, 1.9, 2.0 and 1.2 for treatments 1 week, 2 wéekseks and contraR<0.01), and the number of times one of the
forelimbs was bent without lying down was also greate&, (.4, 0.1 and 0.0 for treatments 1 week, 2 weeks, 4 weedks an
control; P<0.01). The lying down movement took longer in heifersestd for 1 week and 2 weeks compared to control (4.8 s,
4.1 s, 3.4 s and 3.0 s for treatments 1 week, 2 weeks, 4waadlcontrolP<0.001). The number of lying periods was lower in
the heifers tethered for 1 week and 4 weeks compared to contid, (80 and 13 for treatments 1 week, 2 weeks, 4 weeks and
control; P<0.01). Heifers tethered for 1 week appeared to have the midemsoand loose-housed heifers appeared to have
least problems lying down. The results suggest that héifere problems lying down in tie-stalls, especially shcafter
tethering.
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The effect of feeding before, during and after milikng on behaviour and milking related oxytocin
secretion

B. JohanssdnK. Svennersten-Sjaurija
I. Redbd and K. Uvnés-Mobery

!Department of Animal Nutrition and Management, SLU, B4, 750 07 Uppsala, Sweden &Bepartment of Animal
Physiology, SLU, Box 7045,
750 07 Uppsala, Sweden

Feeding concentrates during milking has been demonstratefiiunize milking related oxytocin secretion. It is not
known if feeding before or after milking has similar orf@iént effects. Oxytocin has been shown to exert a number of
behavioural effects. The aim of the present study was to finthaw feeding in relation to milking influences milkinglated
oxytocin secretion and cow behaviour.

An experiment was performed on 24 cows (3 groups of I&).cbws were fedd libitumtwice a day with a mixture
of roughage and concentrates and milked twice daily, at 0630 h5@fdh. The 3 groups of cows were used in a latin square
design experiment with 3 week periods over a 9 week studynfgdds h before milking (T1), feeding exactly at the time as
milking (T2) and feeding 1.5 h after milking (T3). Fdwetfirst 1.5 weeks in each period the cows were accustomed to the
treatment. In the last 3 days of the second week behaviour wassetl. Recordings of individual behaviour were made during
4.5 h around morning milking, with instantaneous dirdixgenvation of each cow with an interval of 3 min. For thassicsl
analyses, the recordings were divided into 2 groups: gro((d1}, 0-1.5 h after feeding and group 2 (G2), 0-1.5thraf
milking. Blood samples for analyses of milking related ogit secretion were taken on the last morning milking in tire t
week. All data were subjected to Least Squares Analyses of Variaingetivs General Linear Model (GLM) procedure of
SAS (1988) for behaviour data and Mixed procedure for oxyteaiues.

The interesting findings in this study were a) milkingatetl oxytocin secretion was significantB<Q.05) higher when
cows were fed during milking (T2) and tended to be higheO(1) when they were fed before milking (T1), compared to
when they were fed after milking (T3); b) in G1, the frequenfclying was higher in T2R<0.01), which is in agreement with
earlier studies where oxytocin seems to result in more inactimeabs c) in G1 the frequency of lying ruminating was higher
in T2 (P<0.01). Lying and ruminating has previously been shawioeta more common state for ruminating than standing and
ruminating; d) in G2, the cows in T3 had a significanB%§.001) lower frequency of social interactions and a signifigant
(P<0.05) higher frequency of oral activity (nosing/licking @lrrounding equipment, bar/chain-biting and tongueng)liOne
interpretation is that the cows that were fed 1.5 h after mglKir3) may have had an increased proportion of conflict
behaviour. More studies are needed to elucidate whether there sitisepeffect of feeding during milking on dairy cow
behaviour.
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The grazing behaviour of Hokkaido native horses
on woodland

M. Kawai, S. Kondo, H. Hata and M. Okubo
Faculty of Agriculture, Hokkaido University, Sapporo 060,alap

To clarify the grazing behaviour of Hokkaido native horses graredoodland, 24 h consecutive observations were
conducted in summer, non-snowy winter and snowy winteAugust, 3 woodland paddocks, which measured 50 m x 50 m
and were almost flat, were used as experimental paddocks, andkaidtokative mares were grazed for 48 h on each
paddock. In December and January, 3 mares grazed with 46 hotheskoted on hilly woodland were used as experimental
horses. The area of the paddocks were about 15 and 30 ha, andwheepth in the paddocks were 0 and 40 cm, respectively.
The woodland paddocks consisted of broadleaf trees and theyimgledgetation was mainly bamboo graSaga nipponica
The grazing and resting times of the horses were recorded at thtativals. The frequency and duration of biting bark by
horses were recorded on all occasions when observed. The roldesrbtion by the horses were recorded on the map, and
distance travelled was measured from the mapped routes. Addytiahal dry matter intakes dasa nipponicady horses
were estimated by double-indicator method using Cr203 aAd Rie dry matter intakes &asa nipponicavere 7.9, 8.2 and
7.0 kg/d, 2.2, 2.1 and 1.8% of their body weight imser, non-snowy winter and snowy winter, respectively. Tiagingg
times were 799, 763 and 605 min/day, respectively, and tlsabiry winter was shorter than those in summer and nomysno
winter (P<0.01). The distances travelled were 8.2, 4.0 and 4.3 kmvdggectively. The number of instances of biting bark
were 19, 14 and 32 times/day with the durations of occurrent@, d2 and 69 min/day, respectively. These values in snowy
winter were larger than those in summer and non-snowy w{Rtb.01). In conclusion, the fallen snow of 40 cm deep
affected the grazing behaviour and intake by horses on woodtmthermore, the snowy-winter grazing of horses on
woodland had larger impact on the trees than summer or nevy-sviater grazing.



Posters

Behaviour and welfare of chinchillas in commerciafarming:
a preliminary study

A.M.P. Kersten

Department of Animal Husbandry, Ethology Section, Wagenidgyricultural University, P.O. Box 338, 6700 AH
Wageningen, The Netherlands

The present study aimed to investigate the behaviour and weffaskinchillas on commercial farms. Breeding
animals are usually kept in polygamous systems, in whichalé fmas access to 210 individually caged females. A collar
prevents the females from entering the male’s raised tunnel, winichalong the females’ cages. In the rearing sections
chinchillas are kept individually in smaller-sized cages.

At 3 commercial chinchilla farms in the Netherlands behaviowia@ dere collected by timelapse video recording (19
animals, 24 h/animal). In addition, data were gathered on &wioly, fur fungus, injuries and reproduction.

Two (of 19) chinchillas performed stereotypies, mostlyoimwng rapid and repeated locomotion along 1 of the
cagewalls. Seven (of 19) animals exhibited so called ‘routine mhgvconsisting of a combination of several behaviours
repeated for long periods of time. Although there were vaniaiio the frequency and sequence of behavioural elements, these
‘routine behaviours’ can probably be considered as stereotyjsesell as most other active behaviours, stereotypies and
‘routine behaviours’ were largely confined to the dark period.

The percentage of chinchillas with evidence of fur chewing we% %farm 1, n=448), 5.9% (farm 2, n=358) and
7.1% (farm 3, n=898), with significant differences betweemsaf’=7.92; P<0.02). It is suggested that factors, such as
attention from human caretakers and management (e.g. availabilitstyohnd access to sandbath) are associated with the
development of fur chewing. Few chinchillas suffered fromféurgus (<1%) or injuries (1-3%). The number of animals
weaned per breeding female per year was 2.5 on average, which isHawéhne theoretically possible number of 4 weanlings.

It is concluded that there are welfare problems in commercial chnéiming. To investigate the full extent of the
problems and to improve housing conditions and managerethief investigation will be required.
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Applied ethology and experiments with small animahumbers: statistical evaluation by log-linear
models, single case randomisation tests and metaadysis

P. Koene

Department of Animal Husbandry/Applied Ethology, Wagesringgricultural University, P.O. Box 338, 6700 AH
Wageningen, The Netherlands

Members of the International Society for Appliech&@bgy (ISAE) mainly work on the behavioural prabke of farm animals.
Their know-how is based on experimental work, esigcconcerning abnormal behaviour in relationhousing conditions. For
instance, there is much knowledge about the cawsatid function of stereotypies. In zoos an enosr@uount of expertise - partly
anecdotal, partly scientific - on behaviour, bebaval problems and the solutions for behaviourabfams is available. Both groups
can certainly benefit from each other’'s know-hovewtdver, the experimental approach mainly used Ipjiegp ethologists is difficult
to execute in zoos, because interference with thimads and normal maintenance is not wanted. Aflse,number of available
animals is often low. Furthermore, the public #is§ experiments on the animals, except for expertisremed at amelioration of the
welfare of animals by environmental enrichment. €wning the low number of animals in zoos adegsttstical methods are thus
necessary for evaluation of the effect of enrichitmen

Nowadays statistical techniques are availablejrifstance log-linear analysis, single case anabysis meta-analysis, that -
sometimes in combination - could replace analy$isasiance and needs only a minimum of 3 subjeCtzaracteristic of these
techniques is the careful preplanning of the expeni, i.e., the number and the order of treatmgivisn to the subjects. We used
these statistical techniques in our farm and zomalresearch. A number of examples will be presgntise of analysis of variance,
log-linear (1) and correspondence analysis (2)noé tbudgets of zoo animals; log linear analysigeefling enrichment in bears (3),
single case analysis and meta-analysis of theteffefpod deprivation on crowing in the rooster;(dhd single case analysis and
meta-analysis of feeding enrichment in a group oféhgutans (5).

In conclusion, comparing time-budgets of animalsveen zoos with different keeping conditions giwadications of their
welfare related to housing and keeping conditi@@erefully planned experiments, statistical testthatlevel of the individual and

combining results of these tests in meta-analysisige sophisticated methods for evaluation of emnental enrichment in zoos
with only few subjects.
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Behavioural differences between chicken lines seted for high and low humoral responsiveness to
sheep red blood cells

P. Koene, P. Zimmerman, and H.K. Parmentier

Department of Animal Husbandry, Divisions of Ethology &lealth & Reproduction, Agricultural University, PO B838,
6700 AH Wageningen, The Netherlands

Genetic selection of food animals for immune responsivenesg barmless, and easy to administer antigens may add
to improving resistance to various kinds of (infectiousgdse agents. Two chicken lin€a(lus gallus domesticiishiad been
divergently selected during 13 generations for high (H lar&) low (L line) antibody responses to sheep red blood cells
(SRBC). Little is known of the effects of such selectiorparameters of animal welfare, such as stress responsiveness. Toni
immobility is measured as an indication of a stress or feponsg in the chicken lines. In 4 experiments tonic immohildag
induced by securing an animal 15 s on its back and releasistpwly. Time until righting was the TI duration.
Heterophil/lymphocyte (H/L) ratio was measured in 1 experirbefdre and after Tl. Heart rate were measured in 2 of the
experiments during TI. In 2 experiments no differences invéile found (exp 1: H line 544 109 s vs L line 59& 83 s;
P=0.947, exp 3: H line 27% 60 s vs L line 19& 60 s;P=0.489). In 2 other experiments highly significant differes
between the lines were found (exp 2: H line #6011 s vs L line 1054 106 s;P=0.007, exp 4: H line 142 26 s vs L line
378+ 106 s;P=0.011). Meta-analysis showed that significantly more béelected for low antibody response to SRBC (L
line) showed long TI duration as opposed to birds freenttigh antibody producing (H) lin®<€0.05). Heart rates during the
first min after Tl induction were found to be significantlifferent between the lines (exp 1: H line 3418 bpm (beats per
minute) vs L line 393 8 bpm;P=0.016, exp 2: H line 362 11 bpm vs 38% 5 bpm, Duncan, alpha=0.05). Although an
increase in H/L ratio overall indicated that during Tl the anima$ stressed”€0.030), no differences in H/L ratios in the
blood between the lines were fourld=0.307). The present results suggest that divergent seldotiaither enhanced or
decreased humoral responsiveness to SRBC affected fear responsifesteskens. Failure (exp 1 and 3) or success (exp 2
and 4) in finding line differences in TI may be caused byedhffit experimenters, suggesting that humans differ in inducing
fear responses in chicken. Overall, higher fear responsivenessfowad in birds selected for decreased immune
responsiveness.
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The spacing behaviour of mares in Hokkaido native trses kept outdoors all year around
S. Kondo, M. Kawai, H. Hata and M. Okubo
Department of Animal Science, Hokkaido University, Kita %hiNisKita-ku, Sapporo 060 Japan

Previous observations have been conducted on spacing behdwsaakling foals and their dams of Hokkaido native
horses on grazing pasture. It was observed that foals wereffitggabserved near their dams and that this spatial distnibut
was significantly different from the dam-dam distributiasto 4 to 5 mo of age. These specific spatial patterns «f &val
dams were affected by the gender of the foal, with the spatiabredaip disappearing earlier in male foal-dam relationships.

In this study, spacing behaviour of adult female horsessivaied in 2 experiments. In Experiment 1, the spacing
behaviour of 4 female horses (born in 1986, 1987, 1990188d) were observed during the day (0600-1800 h) once a mo
from June to November on 4.8 ha of grazing pasture witkr démale horses. In Experiment 2, three female horses (born in
1977, 1987 and 1987) were observed during 4 h periodsgddaytime on grazing pasture in summer, woodland in winter
snow-covered woodland in winter and on open dry lot fedwitly other horses. As a measurement of spacing, the distance
from each focal animal to the nearest neighbour was estimated fetymination using their body-length as a unit and
estimates were taken at 15 min intervals in each observation pRaedlts were analyzed by the Kolmogorov-Smirnov test.

On grazing pasture (Experiment 1), there seemed to be no seamusiidn in spacing behaviour, and 65-87% of the
observed distances between horses were within 3 units oflbogtt. Furthermore, 85-98% of the observed distances were
within 5 units of body-length. Spacing behaviour diffebetween the resting and grazing phase, with horses more dispersed
when grazing than when resting.

On pasture, woodland and dry lot (Experiment 2), spaaiigdour of focal horses at rest was similar. Focal horses
were more frequently observed within 1 body length distancenwdating hay in the open dry lot than in other grazing
situations P<0.05).

While spacing behaviour between mares and their foals changed) dorough the suckling period, the spacing
among adults on pasture did not change over the same peramih@pehaviour was divided into 2 categories i.e. the grazing-
eating phase and resting phase, although spacing behaviouting msase was similar when on a grass pasture, woodland
pasture and dry lot throughout the year.
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Response surface model to analyze the behaviourlwbilers subjected to feeder space and feed
ration restrictions

I.R. Lang and J.F. Hurnik
Department of Animal and Poultry Science, University of Gué&huelph, Ontario, N1G 2W1, Canada

Insufficient feeder space and restriction of feed ration can negatafédct the wellbeing of livestock. Social
competition may cause increases in aggression and injuries and deénefhsck and herd uniformity. This study employed 3
week-old male broilers as a model to determine the effects of decfeadaavailability on agonistic behaviour during feeding,
demand for access to the feeder, and weight gain. Various levédedfrestriction and feeder space were assigned to 12
groups of 30 chickens (=360, r=2) over a period of 3 wdedad rations varied froad libitumto 60% ofad libitumwhile
feeder space varied from allowing 35% to 100% of birds to adbesgeder simultaneously. The response surface design
implemented in this study generated three-dimensional imag#se dfeatment effects to determine maximal and minimal
combinations.

Feeder space and feed ration significantly affected both agonistigibehand the number of birds that would attempt
to access the feeder. Birds fad libitum had the lowest aggressioR<0.01) and the lowest degree of competition for feeder
space P<0.01). The highest rates of aggression were found in thepgmwith the most severe space restricti®v®(05). The
number of birds attempting to access the feeder increased asédén §pace increasdek(.05) and feed ration decreased
(P<0.05). Finally, decreases in feeder space correlated with decreaseaniyiwithin feed restricted group$€0.05).
Groups given feed rations of 94.14%auf libitum and feeder space restricted to 44% produced individuals thatheaveer
thanad libitumfed birds P<0.05), while similarly rationed birds with 90% of fiidleder space did not. This finding indicates
that competitive, dominant birds can exceetllibitum feed intake during periods of severe resource restriction. Atequ
feeder space must therefore be provided during periods of faadti@s to minimize agonistic behaviour and maintain flock
uniformity.
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Branding in foals: Effects onp-endorphin,
cortisol and heart rate

D. Lebelt, A. Zanelld, S. Schonreitérand J. Unsheln

Ynstitute for Animal Hygiene, Ethology and Animal Welfanejwig-Maximilians-University, Schwere-Reiter-Str. 9, 8079
Munich, Germany anéDepartment of Animal Science, Michigan State University, Awthtall, East Lansing, Ml 48824,
U.S.A.

Branding of foals is a procedure routinely used in many tcesnto permanently identify horses. As alternative
methods, such as using implantable microchips, have been developedsted in recent years, there is an increasing public
debate on whether branding should be banned for welfare reaBomsaim of the current study was to measure some
physiological responses to branding in comparison to thioading.

Twenty foals, aged between 2 and 7 mo were allotted to 3 treatrdercontrol animals, subjected only to sample
collection (n=6); B, foals subjected to branding and to Hdofming 1 week later (n=7); and C, foals subjected to hoof
trimming and to branding 1 week later (n=7). Heart rate wagdedocontinuously using Polar Sport Tester devices. Blood
samples were collected on the 2 experimental days before treatmegit as %6 min, 60 min and 120 min post manipulation.
Control animals were sampled at the same time interffadsdorphin and cortisol concentrations were determined in plasma
by radioimmuno assay.

Comparing basal samples and samples taken 15 min after maniputattisol concentrations showed little change
(103, 126 and 156% for controls, hoof trimming and binag, respectively), whilg-endorphin increased, particularly in
response to branding (88, 179 and 372%, respectively). M= riate, recorded from 5 min before to 5 min after startiag t
manipulation, increased to 115% after branding and to 17 ¥¥tedof trimming. However, none of these differences between
treatments were significant (Kruskal-Wallizg30.05).

Both, B-endorphin and cortisol concentrations after hoof trimmimgewsignificantly higher in the foals branded 1
week previously when compared to foals with no pre-treatnhéaif Whitney U-testP=0.04 forf3-endorphin andP=0.01 for
cortisol). No such effect was found after branding in foedstpeated by hoof trimming or among the controls.

Although, the acute stress response to branding was nextediifffrom that to other routine management procedures, the
results reported here provide evidence for a long-term serisitisaf the foals’ physiological response to subsequent
management procedures.
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What about us? Is there a future for the young
Hamadryas baboons?

|. Leinfelder, R. Deleu, and M. Nelissen

University of Antwerp (RUCA) Behavioural Biology, Groenegkdaan, 171B-2020 Antwerp, Belgium

The Hamadryas baboon group at the Antwerp zoo is characterizedgtipng male-biased sex ratio among the young
animals (11 males and 3 females). Since 3 males started to déwelfist signs of a mantle, it is expected that before long
they will try to establish their own harems. Because there aadgir2 harems and because of the limited space and the small
number of females, this would definitely cause a lot of (pbbpsevere) aggression. In order to avoid such aggressisn, it
therefore important to consider all possible management strategietheir probable consequences. A detailed questionnaire
was sent to about 50 zoos and institutes (in Europe, erarthfrica and the Near East) that kept Hamadryas baboons in
captivity. The questions considered colony structure, housiglitions, management interventions (removal of surplus
animals, castration, sterilization, introduction of new animais) and their evaluation of the practices on such aspects as
aggression level and social organization.

Based on the responses to the questionnaire, we will tryalaate all possible management strategies and choose the
best solution for our colony. Although the aim of thisject is to improve the situation of the Antwerp hamadbaixoons,
the results may be useful for other captive colonies as well.
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Genetic and parity effects on the behaviour of ewest lambing in extensive areas
J. Lensink, A. Ludriks and A. Boissy
LAHM, INRA, F 63122 Saint-Genes-Champanelle, France

Extensive rearing conditions lead to a decrease in contact between arasetdlanimal. These few contacts are often
limited to invasive acts, giving rise to stress reactiorthénanimal. In addition limited human contact means the animals ar
more autonomous and have to present more adaptive abilities. &rdegkperience are known to influence adaptation and
stress reactions that may be responsible for troubles in dmhaliours, such as maternal bonding, that may have harmful
consequences for breeding. Genetic and parity effects on maternabbeheas studied in ewes reared under extensive areas.
Four genotypes were used: Lacaune (n=31), Romanov (n=28) @ssb@eds RxL (n=24) and LxR (n=23). As all Romanov
ewes were multiparous, they were excluded from the analysis iy. [far this reason, only multiparous ewes (n=66) were
used for genotype analysis. The behaviour of ewes towardsoffegiring and a human was recorded at lambing. Genotype
effects were found in relationship with the reactivity to huinaimgs. For ewes that lambed during daytime, only 3 dfxRL
lambed in areas frequently visited by a human compared to 1@ &L ((*=7.34;P=0.01) and 1 of 12 Lacaune escaped
when a human approached compared to 5 of 9 R5(62; P=0.02). Reactivity to a human depended also on parity. For
ewes that lambed during daytime, primiparous ewes escaped mormtiftgrarous ewes in response to an approach by a
human after parturition (16 of 29 vs 8 of #=3.72;P=0.05). When the lambs were moved by the human, multipaweas
followed their offspring better than primiparous ewes (R27vs 4 of 29x?=26.3;P=0.001). Therefore, genotype differences
occurred concerning the selection of lambing spots, which rigldue to a difference in reactivity: LxR crossbreed might try
to avoid contact with humans. When a disturbance was invokeitheoyhuman presence, the parity was important since
primiparous ewes expressed a lower attachment to their neonatesultiparous ewes.
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Occurrence of cross-sucking in group housing systefor lactating sows
J. Maletinsk&, M. Spinka and L. Barto$

Research Institute of Animal Production, Praguehgihives, Czechia

Group housing systems for lactating sows with pigletblnthe animals to behave more naturally than traditional
restrictive systems. However, piglets can occasionally suck ali¢hens. The goals of this study were to investigate which
litters were affected by sucking alien piglets and examine theomethip between cross-sucking and the absence of a sows
own piglets at nursings.

The observations were carried out in 6 groups of 3 or dlated sows with their piglets at the age of 19 to 32 days
post-partum. We chose groups with small variability eédinge.

The data were analysed with the help of the SAS GLM procedureusétk the subsequent model: number of alien
piglets present at the nursing = group identity, groap, ditter size of the nursing sow, age of piglets, paritylmer of the
nursing sow. Two further dependent variables (percent of mglets present at the nursing, percent of own piglets absent)
were analysed using the same model. The presence of a sows ts\pas negatively related to her litter siPe@.0001).
Piglets from older litters were more frequently present at theh mother’'s nursingsPE0.0091). Suckings of older litters
were less frequently attended by alien piglets than thoseuaiggo litters (0.1P>0.05). The number of alien piglets present at
the nursing was positively related to the proportion of giglets absentPE0.0423). Piglets from groups of 4 sows missed
their own mother’s nursing more frequently than pigleasnfigroups of 3 sowd?£0.0002). Piglets showed 4 different sucking
strategies. Out of the 207 piglets, 123 sucked only th&m mother. Forty six piglets sucked their own mother and
occasionally 1 or more alien sows, 21 piglets sucked solaligd sow and 11 sucked 2 or 3 alien sows.

In conclusion, the occurrence of cross-sucking in groupihgystems apparently may be affected by the size and age
of the sow’s litter. Alien piglets sucked more frequentlythet suckings of younger litters. Piglets from biggeeigtoften
missed their own mother’s nursings and alien piglets smblantage of their absence for cross-sucking.
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The ‘Human Approach Test’ - a test of fearfulness oinvestigatory behaviour?
J.N. Marcharlt A. Burfoof, S. Corningand D.M. Broorh

YUniversity of Cambridge, Department of Clinical Veterinary Mew, Madingley Road, Cambridge, CB3 OES, U.K. and
ADAS Terrington, Terrington St. Clement, King’s Lynnifdlk, PE34 4PW, U.K.

The ‘Human Approach Test' has been used to assess the fearsesspbanimals to humans. This experiment aimed to
determine the responses of 71 Large White x Landrace gilts tandasd approach test followed by a test in which the
experimenter approached the pig. At testing, each group ofil&s5vgs moved to a handling area. Here, each gilt in turn was
fitted with a heart rate monitor and moved to a 2.4 x 2tésharena. After 2 min acclimatisation, an unfamiliar experimenter
entered the pen and stood for 3 min against 1 wall. After the experimenter approached the gilt and touched her on the
snout. Behaviour and heart rate were recorded continuoushpugithall animals were from the same source and were similar
in terms of genotype and exposure to human contact, there wasvatiability in approach behaviour. Five gilts did not
approach within 0.5 m of the experimenter and a further 18 agjlproached but did not make contact. The median time to
approach was 13.6 s. The gilts were arbitrarily divided 2ngwoups on the basis of this median value and their behaaial
physiology compared. Quick-approaching gilts spent more tiitlein 0.5 m of the experimenteP€0.001), made contact
more quickly P<0.001), had more interactions with the experimerf&0(001) and performed more locomotory behaviour
during acclimatisationR<0.05) and the experimental perid®(0.001) than slow-approaching gilts. One interpretatichas
gilts which showed more avoidance and immobility in the peserd humans were more fearful. However, there were no
significant differences between quick and slow-approachingigilieart rate responses to the experimenter entering the pen or
to the experimenter’s approach. In addition, quick-approachitsggpgrformed more short vocalisatior3<Q.05) which may
be associated with investigation. In the standard approachhiedtuman behaves atypically and the animal has control of
whether or not to interact. In our second test, the human églma more usual manner and the animal loses control over the
interaction. Therefore, the standard approach test may determimaotheation to investigate rather than fearfulness of
humans.
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Vocalisations of the adult domestic pig during a sindard human approach test
J. Marcharit® and X. Whittake?®

'University of Cambridge, Department of Clinical Veterinary Mew, Madingley Road, Cambridge, CB3 0ES, US¢ottish
Agricultural College, West Mains Road, Edinburgh, EH%3U.K. and®ADAS Terrington, Terrington St. Clement, King's
Lynn, Norfolk, PE34 4PW, U.K.

Vocal communication in the domestic pig is generally not wetldnented. This experiment aimed to categorise the
vocalisations of 67 Large White x Landrace gilts during a stahdpproach test. At testing, each group of 3-5 gilts wagdho
to a handling area where each individual in turn was fitted avitleart rate monitor and introduced individually to a 24 m
2.4 m test arena. After 2 min acclimatisation, an unfamiliar é@xjgeter entered the pen and stood for 3 min against one wall.
Behaviour and sound were recorded continuously with sounddiege transferred onto computer for analysis. Three
categories of calls were initially identified: single gruntguesals; rapid repeated grunts. All gilts performed singletgr
whereas the other 2 categories were performed by only 28 aritis] 8egpectively. All single grunts were analysed (n=2112)
and these were sub-divided into 2 types based on amplitudgusé. These types differed in duration (292 ms vs 883 ms,
P<0.001). Gilts performed more short and long grunténduthe 3 min test compared with acclimatisati®s@.001 in both
cases). The duration of short calls did not change with hyomesence. 74.8% were performed with the head lowered and the
rate of short vocalisations during the test period correlatéidtiae time taken to make contact with the experimenter (r=0.30,
P<0.01), the amount of locomotory behaviour carried out.@50P<0.05), the total number of interactions with the
experimenter (r=0.482<0.001) and the total time spent within 0.5 m of the erpamnter (r=0.35P<0.01). The duration of
long calls increased with human presence (813 ms vs 8¥<€1). 73.6% were performed with the head raised and the rate
of long vocalisations during the test period correlated witiount of locomotory behaviour (r=0.3250.001) and heart rate,
with the effect of activity removed, (r=0.4B<0.001). The results indicate that the domestic pig perfarmsmber of distinct
vocalisations during isolation. Short single grunts apfeebe clearly associated with investigation. Long single gronaty be
a form of contact call, the rate of which is related to phygiol and behavioural activity. With further research, certain pig
vocalisations may be identified as providing useful additioxfatmation about an individual's welfare.
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Heart rate as an indicator of adaptation to farmingpractices in Red deer calves
S. Mattielld, C. Littlewood and W.J. Hamiltoh

Ystituto di Zootecnica, Faculty of Veterinary Medicine, Univigrsi Milan, Italy andfMacaulay Land Use Research Institute,
Aberdeen, Scotland U.K.

Behavioural observations were carried out once a week for 15 weéke-(veek periods, at 1 week interval between
periods) on 54 female red deer calves (4-8 mo of age) housgbiip pens (9 deer/group) in a shed, immediately after
weaning. During each observation session, all aggressive inbeagtere recorded continuously for 4 h and heart rate (HR)
was monitored at 15 s intervals; at the same time, environnmrgslsuch as presence of people in the pen or in the shed and
noise inside or outside the shed were also recorded. Mean H& @lar the 4 h periods were analyzed using the Kruskal-
Wallis test in order to detect period effects. As 60-90 bpmronsidered a normal value for deer resting quietly in pen, HR
peaks above 90 bpm were considered “abnormal” and were therefore candtedsociated with the calves’ behaviour and
environmental cues. HR was significantly higher in the fiestod (mean 68.4 bpm) than in the other 2 periods (me&ras@l
49.5 bpm in the second and third periods, respectivedy).001). This might be due to seasonal or age effects and/or
habituation to housing. The percentage of HR peaks associatedumitan presence (in the pen or in the shed) decreased from
the first to the other 2 periods (first period: 33.8%cand period: 18.9%; third period: 18.5%:test:P<0.001) and this might
be interpreted as a further evidence of the progressive adapthtieeroto the contact with man. As the percentage of HR
peaks due to human presence decreased, the number of peaks daradtians between animals increased (first period: 1.2%;
second period: 10.4%; third period: 17.2%:test:P<0.001). This increase in peaks associated with animal interaatias
related to an increase in the level of aggression. The numbergodsaiye interactions (per group, per h) significantly
increased from the first (19.48) to the second (21.93)Erdiperiods (26.95; Kruskal-Wallis te$1<0.05).
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Development of a semi-feral pony herd as a modelrfetudy of equid physiology and behaviour
S.M. McDonnell

University of Pennsylvania School of Veterinary Medicine NevoBdenter, 382 West Street Road, Kennett Square, PA
19348, U.S.A.

Since 1994 our laboratory has been developing afezal pony herd for the study of physiology anehbviour of equids
on-site at our southeastern Pennsylvania cliniegching, and research facility. Initially, 26 mixbreed Shetland-sized pony
stallions (n=16) and mares (n=10) were enclosedthay in a 20 acre system of interconnected pastlilge ponies immediately
exhibited harem social organization and behavi@scdbed for free-running feral and wild horsese Fite includes meadows with
patchy light forest and a stream traversing diatipnBlatural vegetation supports the herd from eagpring through late autumn.
During winter, grass hay is hand-distributed déilyeach social group. Human-animal contact is éohiio that necessary for research
measures, health care, and reasonable acclimadidmuman observers. The ponies remain remarkablgasés and injury-free
compared to traditional horse management systehres p@rticular terrain allows for detailed obsematirom outside and within the
enclosure with minimal disturbance of the herd. Mmsimals remain approachable on foot for blood e, physical measures,
and health care with minimal restraint or distudmnCatch-pen feeding stations are used as badk-igmsure non-traumatic
interaction with less approachable animals. Sindé&l stocking of the herd, several ponies havenbadded or removed, and foals
have been born. The population now includes appratély 50 ponies, with the enclosure expanded pocjmately 25 acres.

There are distinct advantages of such an on-gi@eirherd. The most important is continuous acbésgifor study. Also,
the domestic stock is easily maintained as feret,approachable for observation and semi-invasigasures. The herd can also be
manipulated to test hypotheses. The herd has t&trgmositive interest of the scientific and vetarin communities, the equine
industry, and the local public. It has providedqu@ educational opportunities for veterinary aratigate students, local high school
students and equine groups. A significant disadgmnts that semi-feral management varies in seaspacts from truly feral or wild
conditions, and interpretations are accordinglyitéch
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Behaviour of feedlot cattle in a commercial enviroment

J.J. McGlong J.L. Morrow-Tesch J.K. Blackshaw A.W. Blackshaw, C. Sarignat S. Fullwood, M.A. Heup
and J.W. Dailey

'Department of Animal Science, Texas Tech University, Lubbock,
TX 79409-2141 U.S.A. afidnimal Behaviour Research Unit,
USDA-ARS, Purdue University, West Lafayette, IN 47907 U.S.A

A total of 1,202 steers in 8 pens were observed for 24ibdseduring warm weather to quantify their behaviour. Live
observations were collected from a platform that was about 4oreahe ground. Night vision scopes were used to record
nocturnal behaviour, thus avoiding the use of artificialtighat might disturb behaviour. Cattle fed mostly inrtteening and
did not feed after sundown, even though the air temperature exc&Bdeédduring the day. Steers spent less time walking as
days on feed progressed (Y=2.4102-0.008628xDR6;P<0.05). Most morning activity was feeding behaviour and exgni
activities were primarily social and aggressive behaviours. Bodleaviour increased in the evening along with agonistic and
other social behaviour$€0.05). Under typical feedlot management practices, cattle beingtesb(not the ones riding other
steers) are removed from their pens and placed in a “bulling fteis”thought by feedlot managers that this reduces the
behaviour. The rate of bulling was 7 fold higher in thdibglpen than other pens (1.17 vs 0.16% for the bullengezontrol
pens, respectively®<0.05) A regression analysis was calculated with distance fnenbdller pen used to predict rate of
bulling. The pen nearest the bulling pen had a greBt.05) rate of bulling than pens further away. A relatigngtdtween
agonistic behaviour and bulling behaviour was also observ€d4@; P<0.0001) indicating that pens of steers showing more
bulling behaviour showed more agonistic behaviours (byttinghing). These data provide the first undisturbed 4vmary
of commercial cattle behaviour in this region and support diea that buller behaviour is primarily a form of agonistic
behaviour.
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Studying of macaque behaviour during formation of nulti-male groups
N.V. Meishvili and V.G. Chalyan
Institute of Medical Primatology RAMS, Sochi-Adler, Rassi

Group fission, the introduction of new breeders and ati@ripulations of the composition and structure of groups
are of great importance and ensure successful breeding of monkeggtivity. The evolutionary function of group fission
(sociotomy) and the transfer of members of groups underrdreging conditions, e.g. when the group reaches critical size,
have been elaborated. On the one hand this process assures theynkesetsdrgene exchange in the population, and, on the
other hand, provides a smooth, “bloodless” way of reducirgalsatrain. The natural mechanisms that regulate group
composition completely disappear in captivity due to the ditisih of space. Our investigation was aimed at developing an
optimal strategy of substituting male breeders into mudtiermacaque groups. Taking into consideration the possibflity
severe aggression among animals, 3 techniques were tested:

1. Newly introduced males which had never had contact with eaehlwtfore.
2. Newly introduced males which had lived in the same cage graromd before introduction.
3. Newly introduced males which were close relatives and were ategiaiith each other.

It was found that inter-male aggression was minimal dutieg2 mo after their introduction, in those groups where
males were relatives. There was a significant difference between relgtizgss compared to both the males just acquainted
with each other and strangers. The number of affiliative beh@vimud interactions between males was also significantly
higher among male relatives than in the 2 other groups.
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Extreme aggression in male broiler breeder fowl
S.T. Millman, 1.J.H. Duncan and T.M. Widowski

Department of Animal and Poultry Science and The Colonel®ampbell Centre for the Study of Animal Welfare, Unitersi
of Guelph, Guelph, Ontario, N1G 2W1, Canada

Concerns have been raised by the broiler breeder industry iregarcreased levels of aggression in males of certain
strains. Males have been reported to savage and even kill fematgge@ous work indicated that broiler breeder males were
deficient in courtship behaviour and forced copulations moeguintly than did commercial laying strain males. To
investigate the problem of high levels of aggression, a 3act@rial was used to compare males of 3 genetic strains (2rbroi
breeder lines and 1 commercial laying strain) at 2 feeding leesigi¢ted andd libitum) during the breeding phase. All birds
were reared according to the management guidelines for each strathwieks of age, 12 pairs of males per strain were each
penned with 20 females of a broiler breeder strain. Behaviousarapled from each pen for 6 ten min periods at weeks 25,
27,29, 33 and 37.

Results indicated that broiler breeder males performed sigrlficanre aggressive behaviour than did laying strains
males P<0.0001). As behaviour was not found to change significanvr time, data was pooled across age. Mean incidences
of aggressive behaviour directed at males per 10 min period vw&ta 0.03 (SE), 0.521 0.06 and 0.4% 0.05 for the laying
strain and broiler breeder strains A and B, respectively.fédlimales were significantly more aggressive toward males than
were restricted male$€0.0001). Broiler breeder males showed more aggressive pedkénted at females than did laying
strain males, with mean incidences per 10 min period of £.092, 0.85+ 0.12 and 0.53 0.06 for the laying strain and
broiler breeder strains A and B respectivéty@.0001).

From this study, broiler breeder males were found to be aggeessive toward males and extremely aggressive toward
females when compared with commercial laying strain males. Fulinf@les were the most aggressive. Few significant
differences were found between the 2 broiler breeder strains.
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Resting, social and eating behaviour in heifers képn small homogeneous or large heterogeneous
groups in a deep bedding system

L. Mogensen, C.C. Krohn, J. Hindhede and J.T. Smmen

Department of Animal Health and Welfare, Danish Ingitft Animal Science, Research Centre Foulum, PO Box 39, DK-
8830 Tjele, Denmark

This experiment investigated the effects of behaviof the interactions between heifer weight andidimg in a small
homogeneous versus a large heterogeneous groupéem bedding system. The behaviour of 120 Danigsibn heifers at 6
commercial dairy farms was studied. Three farms d@dge ad libitum and 3 farms fed ammonium-treated strads libitum
supplemented with concentrates fed restrictivelyeéch farm, 20 heifers were split into 10 light d©® heavy heifers according to
live weight (“light”, average weight of 200 kg (s.df 39 kg) and “heavy”, average weight of 315 kgl( 41 kg)). At each farm, 3
groups were formed: One large heterogeneous grdughvincluded 5 light and 5 heavy heifers and 2 lslmamogeneous groups
which included either 5 light or 5 heavy heifers.

The behaviour and position of the individual hesferere recorded at 5 min intervals during 24 haisiinect observations at
the end of the experimental period. The effectgrolip homogeneity within heifer weight and feedéiygtems on resting, social and
eating behaviour were tested.

When heifers were fed silage, light heifers hagleielying periods £=0.04), but had the same lying and eating timeakeén
heterogeneous group than in homogeneous groupsyHiedfers had less lying timé>£0.03), more total eating timé&<£0.04) and
more aggression (butting and forcing to standP=10.004) in the heterogeneous group than in the lgemeous groups. Resting
behaviour was less synchronised in the heterogengmup than in homogeneous groups(.09). When heifers were fed straw
supplemented with concentrates, light heifers spesg time eating concentratd3=0.01), had less lying period®<£0.03) but the
same lying time in the heterogeneous group compi@rédbmogeneous groups. Heavy heifers spent mome dating concentrates
(P=0.10), but less time eating in tot&=0.06), had more lying timé?€0.0001), less aggression (buttiRg0.12) and less abnormal
behaviour (barbitind®=0.01) in the heterogeneous group than in the hemsgus groups. Synchronisation of the resting bhetiav
was not affected in the heterogeneous group. Théameof light heifers seems to be adversely affiddby housing in a large
heterogeneous group compared to a small homogemgeoup. Contrary to expectation, this negative affuld not be diminished
by offering mixed ratiorad libitumto the heifers.
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Dogs’ disturbed behaviour and behaviour therapy: dg, owner and environment effects
P.V. Molinario, M. Verga and C. Carenzi

Istituto di Zootecnica, Facolta di Medicina Veterinarianivlersita di Milano, Italy

Many authors have studied disturbed behaviour in dogs, wiiali be related to individual traits and/or to
environmental variables. The aim of this research was to dhedsetationships between characteristics of dogs, their owners
and their environment and disturbed behaviour and behavietap of these dogs.

One hundred and eighty dogs were studied. A questionnairecaratructed to gain a complete case history from
owners on each subject. Answers, according to an ordinal scale,obtined on the dogs’ behaviour traits and their
environment.

The subjects’ traits were as follows: mainly male dogs (708t an age range of 2 - 6 months (26.1%), 1 - 2 years
(23.3%) and 2 - 5 years (34.4%). The dog was the onlyadtiving in the household in 73% of cases, and had been &ken
pet or a guard dog from a breeder or pet shop. The ownerly faciuded more than 2 people in 68.9% of cases. Mostef t
dogs had not been trained (84.4%), while the others hadta@eed in courses (11.2%) or left at a training schooPk43.9

The main disturbed behaviour complaints by the owners wereesgign (51.7%), disobedience/hyperactivity (21.7%),
fear-separation anxiety (15.6%), housebreaking/ eliminatiomlgres (5.6%), stereotypies (4.4%) and sexual abnormal
behaviour (0.6%). Principal Component Analysis (16 variabtes the dogs’ disturbed behaviours resulted in 3 main
components (38% Cumulative Variance): 1) dominance/submisgpishyness/fear; and 3) obedience/disobedience and
hyperactivity. Age and sex of the dog and reason for acquisitere more related to disturbed behaviours than breed and
training. Regression analysis showed that the dog’'s age anbetimavioural complaint are good predictors of disturbed
behaviour (R=0.93). Behaviour Therapy was more successful in younger animainly less than 2 years old.

The results of this study show that a detailed case higigetier with good cooperation with the owner can be a good
aid in identifying and treating disturbed behaviour of dogs
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The effect of two training strategies on learning #iciency of beef steers to operate the Calan gate
feeding system

J.R. Morris, J.F. Hurnik and V.R. Osborne
Ridgetown College and Department of Animal and Poultrgrigei University of Guelph, Canada

The Calan Gate feeding system offers an effective method to dbthidual feed intake data from group-housed
steers. A total of 24 Charolais steers with an initial averagightt of 250 kg were used to study their behaviour when
subjected to 1 of 2 reward training strategies: A - indidoate reward training (all feeder gates open for 3 days) folldwed
discriminate reward training (all feeder gates closed for 3 daysach steer can open only its own specific gate) and B -
Indiscriminate reward training (all feeder gates open for 3 dallejved by a modified indiscriminate reward training period
(all feeder gates closed for 3 days but each steer can enter any felkaleed by discriminate reward training (all feeder gates
closed for 3 days and each steer can open only its own specdf)c Tia¢ A schedule is referred to as a 2-stage strategy and B
a 3-stage strategy. Observations via time-lapse video recondingg made during the first, third and fifth days after the
initiation of discriminate reward training. Recordings werdeodéd on each steer and analyzed on a pen basis for frequency of
eating/day, number of feeders entered, average length of each eatindobal eating time/day and time to successfully
complete training. Each pen group of 6 steers served as thenespiaii unit. Data obtained were subjected to regular analysis
of variance. The analyses of the video recordings indicated nidicagt differences for the effect of training strategy on the
recorded variables. For practical purposes, the simpler tragtiategy (A) would be preferred to reduce the total time to
complete training. Distinct signs of an approach-avoidance cbb#ihaviour was observed with 4 steers during the training
period. This behaviour was characterized by orienting the lmwigrds the feeder, indicating motivation to eat, but avoiding
close approach to the feeding gate and exhibiting displaced grgomi
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Relation between teat order and food competition deaviour in pigs

F. Mulkens, N. Bos, R. Zheng, L. Tand,
J. Jourquify, F.O. Odberdand R. Geefs

YLabo Agrarische Bouwkunde, K.U. Leuven, BelgitBeghers Hybrid NV, Buggenhout, Belgium Aakgroep Diervoeding,
Dierlijke Genetica, Vee-uitbating en Ethologie, RUG, Belgium

There is a growing interest in the possible existence of stensiindividual differences in behavioural responses of
pigs. It would be very beneficial for the breeder if sowsictvlare not able to cope with the demands of modern husbandry,
could be debarred from reproduction early in life. In ordantestigate the consistency in social behaviour in sowdgtte
order (TO) of 4906 two week old female piglets of 5 symthetes was determined. At 6 weeks and at 7 months, the animals
were selected independently by specialists of the pig-selection Tdrenselection criteria were general development, body
conformation, backfat thickness, and body weight. In this ¥@#/gilts were selected as breeding pigs.

These gilts were housed in groups of up to 8 animabs fdod competition test, a small quantity of food was dedpp
in a corner of the trough. During a 6 min period it wasedovhich animals could displace others and which ones were
displaced. This food competition test was started 1 week afteipipg and repeated twice a week during 2 weeks. A
dominance index (DI) was calculated for each individual: i.e.dtie of the number of interactions won and the total number
of interactions of each individual, multiplied by 100.

The frequency distributions of the TO of the selected anddheselected piglets were not significantly differegft (
P=0.44). TO apparently hasn’t a predictive value for the setectiances of the piglet. The regression between DI and TO
was calculated in a model without intercept. Determination coeff&iaried between 0.43 and 0.58 (P<0.0001).

Hence, based on these calculations we can conclude that 50% ofigtiervéar dominance index is explained by teat
order. Further analysis and other methods to calculate Déldidate if this linear relationship has a biological meaning.

Acknowledgments: F. Mulkens is financially suppdri®y the IWT (Brussels) and R.  Geers is a mesedirector of the FWO (Belgium)
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Reductionism versus holism in assessing the welfare
of lambs in transit

K.C. Murray, J.C. Eddison, S.L. Cullinane and K&k
Seale-Hayne Faculty, University of Plymouth, Newton Abbot, Rév@12 6NQ U.K

Little data exists that describes the structure of the jourtalyen by lambs from farm to slaughter. Data from a
survey of livestock markets, electronic auctions and abattdirbevpresented which illustrate the diversity and compleXity o
journey structures that lambs experience.

Although there is a considerable body of published evidencdidgttie impact of different elements of the journey on
lamb welfare, little work has been published that examines tleetedf journey complexity itself. Whilst it is essential to
understand the welfare implications of the individual elemenésjourney, reliance on a reductionist approach does not allow
the full welfare assessment of the various livestock distabuystems as a whole. In the light of the survey restkse is a
need to incorporate a consideration of journey structure ijt@ssessment of livestock welfare in transit. The objectiviei®f t
paper is to present a synthesis of evidence in relation to lamb$ highlight the deficiency of the reductionist approach i
assessing the welfare of lambs during their journey from farstaughter. This will demonstrate very clearly the needdpta
an holistic approach to the study of lamb welfare in transit.
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A study on the ecology and ethology of the wild boa
(Sus scrofa)

A.P. Murthy}, P.K. Surendranthan Asaend M. Balakrishnan

YUnknown andUniversity of Kerala, Department of Zoology, Kariavattons 81, Trivandrum, Kerala, India

The wild boar,Sus scrofds one of the most destructive vertebrate pests of agricuftube high ranges of Kerala,
India. Feeding behaviour, food preferences and activity pattehe afild boar were studied in Periyar Tiger Reserve, India.

Despite their nocturnal habits, 2 major feeding peaks, eirptedawn hours and the other, late in the evening were
noticed. Olfaction is the major sense used during foraginghendild boar is an omnivore. The major food item consisfed
tubers of the grasBanicum repensbut they also feed on other grasses and roots. Whil¢héisoot ofPanicum repenshat
the boar eats, they preferred the grainBiokbra retroflexa When the small grains became brown in colour they licked, it o
leaving behind the stack.

They spent most of their time digging in wet areas where, thbtained plenty of earthworms. Their feeding
behaviour consisted of digging the ground, lifting thednam their snout, tossing it on to one side and feedingrganic
materials in the soil. They ploughed the area during foraggtigities, usually digging to a depth of 15 to 25 cm. Talsy fed
on carcasses and left overs of wild dog kills. During tlyenadonths when the marshy areas were dry, they shifted tle€iinfg
grounds to the lake shore where it was wet.

The common plants and grasses observed in stomach contentslw@necbra retroflexa 2. Panicum repens3.
Cynadon dactylor4. Panicum maximupb. Manisurius granularis 6. Cyrtococcum oxyphyllurand 7.Pasaplum compactum
and 8 Cynadon dactylorParts of the following 6 species were recorded in the scatgydiny season: Dinebra retroflexa
2. Panicum repens3. Eragrostis sp., 4.Penneisetum hohenackeb. Eleusine indicaand 6.Pasaplum compactunThe
following 11 species were observed in the wet seasoRamhicum repens2. Themeda triandra3. Helecteres isova4.
Eragrostis sp., 5.0plismenus compositu$. Urena lobata 7. Cyanodon dactylon8. Kyllinga monocephala9. Apluda
aristata, 10.Digitaria sanguinalisand 11 Pernisetun hohenackeri

Agricultural crop raided by wild boars was observed in all @@asn human settlements near forests. They destroy
tapioca and other tuber crops, paddy, plantain and pineapple absence of protection, the rate of destruction increased to
56% of the standing crop of tapioca, 18.09% of plantainugntb 82% of pineapple, whereas solar powered fencing reduced
the level of destruction to about 10%. Trenches with vertidaksvere also found to be effective in controlling crop raids
the wild boar.
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The welfare implications of social isolation among
laboratory rats

C.M. Nevison, C.J. Barnard and J.L. Hurst
Behaviour and Ecology Research Group, Department of Life Scidnoeersity Park, Nottingham NG72RD, U.K.

Experimental protocols often require that animals are housedlysiWe examined whether social contact with
neighbours altered the consequences of single housing foeliaibur and pathophysiology of rats. Male and female rats
were examined in separate replicates. Each replicate used 144 rats ¢itheseds singletons or in groups of 3 in units of 2
cages. Units were divided by different types of barrier (steetts clear Perspex, perforated clear Perspex, cage mesh) that
allowed different degrees of social contact across the barrieleding were established either with another singleton or with
a group of 3 rats on the other side of the barrier.

The data were analysed for each sex using appropriate parametric raparametric analyses of variance and
regression. Singletons spent more time than grouped ra&haviours apparently related to escape attempts (Ra02805,
femalesP<0.01), directing attention outside the cage (both sEx8s001, however females spent considerably more time than
males in this behaviour) and tail chasing (mae§.001, female$<0.05). Males which had more exposure to neighbours
through a barrier when housed singly were less aggressiveimthaiuced into an unfamiliar group<0.05), suggesting that
a degree of social contact (separation but not isolation) may Wwalfare benefits depending on procedures. Lower
corticosterone concentration (males oriy%0.05) and pathology scores (heart (males oR&0(.05 and thymus (both sexes)
P<0.05) in singletons compared to grouped rats suggessdpatation may remove social stress. Responses to contact with
neighbours and correlations between behaviours and organ mpthddo however, suggest that rats actively seek social
interaction. Sex specific behavioural and physiological respomsesnterpreted in the context of how naturally selected
responses have designed them to respond to situations aridgsawresponses may be compromised by laboratory housing.



Posters

Effects of genotype, feed, and parity on the timeuaget of dairy cows
B.L. Nielsen and A.B. Lawrence
SAC Edinburgh, Genetics and Behavioural Sciences Departmesit,Esstate, Penicuik EH26 0QE, U.K.

Observations were carried out on 4 days to determine the tidgetsuof 16 Holstein Friesian heifers (n=8) and cows
(n=8). The animals were of either high (S; selection, n=8).¢t. average (C; control, n=8) genetic merit, and allocated
equally to 1 of 2 complete mixed silage-based diets (H; 30l ; 25% concentrate inclusion). The studied animals were part
of 2 groups of 60 dairy cows kept in loose-house, comwealt cubicle pens and observed from feeding at approximatety 090
h until milking at approximately 1500 h using a 5 mimdisampling technique. Data were analysed using REML in Genstat.
All results are given as percentage of scans and no interactioadoued between genetic line and diet. Time spent eating
was significantly affected by diet (24.7 vs 35.9 for H vieegpectively; sed=3.4P<0.01) and genetic line (27.4 vs 33.2 for C
vs S respectively; sed=3.5B<0.05). Animals offered the L diet also spent more time matmg (25.0 vs 30.7; sed=3.20;
P<0.05) and less time lying inactive compared to H animal$ (1§ 9.2; sed=3.2%<0.01). Animals of average genetic merit
(C) spent less time standing than S (65.7 vs 75.6; s8ti#%<0.05). No differences were found between genetic lines in time
spent ruminating, but S animals performed a higher prapodt their rumination while standing than C animals (#$6.38;
sed=0.10P<0.05). These results reflect the different production levielsepanimals with more eating and general activity in
animals either of high milk yield potential or when givenbadus diet. Heifers spent more time on comfort behavicush
as grooming (3.9 vs 1.5; sed=0.6%50.001), and were observed in social interactions more fregueath cows (2.4 vs 0.7;
sed=0.68;P<0.01). Out of 61 aggressive encounters recorded, 45 weiadditoy heifers ¥°=6.89; P<0.01). The social
activity of heifers may reflect the establishment of a hieramtiyyell as increased investigatory behaviour.
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Adaptability of an acoustic emission sensing systefar monitoring chewing behaviour of cattle
K. Nonaka and T. Nakui
Hokkaido National Agricultural Experiment Station, Hifgajoka, Toyohira, Sapporo 062, Japan

Acoustic emission (AE) sensing systems are widely used tgzantile sounds induced by distortion or break of solid
materials. The AE sensing could be adaptable to monitor chéaeimaviour of cattle. The objectives of this study were (1) to
select an inexpensive microphone sensor to be attached on a htitart winposing excessive stress on animal, and (2) to
assess the adaptability of the AE sensing system which co$isensors, a telemetry system, a digital audio tape (DAT)
recorder and a fast fourier transform (FFT) Analyzer. Firstawalyzed the frequency requirements of microphone sensors to
detect the chewing sounds induced by 4 head of cattle. Chewindgssof hay were recorded in front of tied cattle using the
Finely Tuned Sound Level Sensor with a frequency range fram ® kHz. The sounds were transformed into a sound
spectrogram by the FFT analyzer at 0.0078 s intervals aftecéviersion. The AE profile during chewing hay had 3 major
peaks in the ranges 270-300 Hz, 850-950 Hz and 1160-1200Thdz.result indicates the useability of ordinary and
inexpensive microphone sensors covering the frequencies fram20kHz to analyze the chewing sounds of cattle. We
developed a halter combined with 2 microphone sensors (whiotoammercially available at low cost). Secondly, the new
halter is now being tested under practical conditions. Chesongds are being recorded in a cow shed by the DAT recorder
connected to the sensors and then being analyzed. The outcomerdingeedath the new halter is likely to be suitable for
sound analysis, although full data are not presently readgtétistical analysis. This result indicates that the AE sgnsin
system can be adaptable to monitor chewing behaviour of cattle alpatia short distance in the cow shed. Investigations
are in progress for useability of this system for momitpchewing behaviour of grazing cattle.
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Ontogeny of perching behaviour in domestic chickenwith and without a mother hen
G. Ngrgaard-Nielsen

Royal Veterinary and Agricultural University, Department afmal Science and Animal Health, Dk-1870 Frederiksberg,
Denmark

It is easy to imagine why perching behaviour has developddwh but very little is known about when this
behaviour is first seen during ontogeny and what the raleeofnother hen is in the development of perching behaviour.

Danish Landrace hens, an original breed with an appearance venyjikeutte Red Jungle Fowl, the wild ancestor
of the domestic hen, were kept in outdoor pens and allowéa/tand incubate eggs naturally in a nestbox. On the day of
hatching, the resulting 7 broods were split in 2 groups.e€anh group remained with the hen, while the other was traadfer
to a similar pen, with a heating plate in the nest box. Eachwasnequipped with a standard rack with 3 horizontal perches
placed 25, 50 and 75 cm above ground level. At 8 days of iagelapse video recordings of the chicks’ activities related to
the perches were made during daytime.

The results show that the chicks start to use the perches2atl8y$ of age. Surprisingly, the groups without their
mother were often the first to utilize the perches (1 groom f8 days of age, 2 groups from 9 days). In the grotiths av
mother hen, the hen was seen visiting the perches briefly wbhearhicks were 9 days old. One or 2 days later the chicks were
seen to follow her up, at the earliest when they were 10 ddy& giroups). The first day the chicks were seen on the perches,
they used them very little (0.5 - 1.5 visits/chick/daypriithe second day, there was a marked increase in activity related to
the perches, and at 12 days of age the chicks visited the percres\arage rate of 11#73.6 (SEM) visits/day. When the
chicks were 8-14 days old, the hens on average visited the p@r&he8.5 times/day, while the chicks with their mother had
4.0% 1.4 visits/day and the chicks without their mother had+7210 visits/day. The results indicate that the development of
perching behaviour to a high degree is guided by the hemHan no hen is present, this behaviour seems to develop faster.
is suggested that the chicks’ motivation to explore perchesbmdgveloped earlier when no mother hen is present.
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Comparison of head movements between cows kept inet barn with a neck chain and a stanchion
M. Okamoto and S. Suzuki

Department of Dairy Science, Rakuno Gakuen University Ebetsu,
Hokkaido 069, Japan

Tie stall barns and stanchion barns are the most commomgaystem for dairy herds up to about 80 cows. The
cows in these barns are fastened or stanchioned for many hitusome restriction on behaviour and possible discomfort.

In this study, head movements were compared in milking gepsin stall barns with a neck chain (comfort stalls;
n=6 cows) and with a stanchion (n=11 cows). Head movemen¢ésmeasured for 24 h with accelerometers attached under the
jaw for vertical and horizontal (right and left) movementsviloents registering less than 3 G were not recorded because of
the high frequency of the movements and the difficulty in aady'minor’ movements.

A histogram showed that the number of recorded events decre#tbethareasing acceleration (power) in both
vertical and horizontal movements. The average number of recorded avéme chained cows was 2.4 times more than the
stanchioned cows. Chained cows moved their head more or lesgtiatearwhile the stanchioned cows moved their head
almost only during meals. A greater number of vertical comparédrizontal head movements was recorded in both types of
stalls (Tie, 919 vs 223<0.01; Stanchion, 436 vs 3B<0.01). The average percentage of horizontal movements was 18% in
the chained cows, while the value was only 7% in the stanchiomes. In the stanchion stalls, horizontal head movements
seemed to synchronize with vertical head movements. However, ieddenbe more independent of vertical movements in
the chained cows. Vertical and the horizontal head movements temdedbiased toward one direction in both stalls. The
results suggest that the tie stalls permit greater head moveimamthie stanchion stalls.
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Different kinds of roughage as additional rooting sbstrates for slaughter pigs
A.N.W. Olsen and L. Dybkjeer
Danish Institute of Agricultural Sciences, Research Centre @yghP.O. Box 536, DK-8700 Horsens, Denmark

Pigs perform rooting behaviour for a considerable parheftime in which they are active. In barren environments
without rooting materials, pigs will often redirect theiroting behaviour as oral manipulation of equipment and penmates
(Spoolder, Burbidge, Edwards, Simmins, and Lawrence, 199®vision of straw as a foraging substrate reduces the
development of excessive chain and bar manipulation in foatctedtsows Appl. Anim. Behav. S¢id3: 249-262). To avoid
this, straw is frequently applied as rooting material. InrDamk, however, organically raised slaughter pigs must have access
to both straw and roughage. This rule has been imposedéntorgive the pigs an additional rooting substrate bestdas.

In order to evaluate roughage as additional rooting substihaeteffect of 6 different kinds of roughage on the pigs’
behaviour was examined.

Pairs of 11-week-old pigs (1 male and 1 female) were placgmkiiadly designed pens. Each pen (of?% contained
a self-feeder, a water bowl, a box for roughage and a straw badskedThere were 4 replicates, each consisting of 7 pairs of
pigs (n=56). For each replicate, 7 pairs of pigs were offeitber 1) silage of oats, vetch and lupine (OVL), 2) silageaoiey
and peas (BP), 3) silage of clover and grass (CG), 4) greer(Gidal 5) hay (H), 6) beets (B) and 7) no roughage (thérabn
treatment) (CON). The pigs were allowed to habituate themsealvibe tpen and the roughage for 6 days, after which video
recordings were made over 4 days. The video tapes were analysbd fone spent by the pigs on manipulating roughage,
straw, concrete floor, penmate and equipment, respectively, aasill posture and activity and for feeding and drinking
behaviour. All analyses were made by means of the GLM-proceddf (S

The pigs spent most time manipulating the roughage in therearning and in the afternoon. Compared to all other
treatments in this investigation the pigs manipulated OVktrfrequently P=0.0001). If this roughage was omitted from the
analysis, B were manipulated more than H and CBN(015;P=0.028). B furthermore tended to be manipulated more than
GM (P=0.077). BP tended to be manipulated more than H and ®0L15). No other differences in manipulating roughage
were found.

Time spent on manipulating each type of roughage (s/24 h) ((6&h

OVL BP CG GM H B CON
1039.2 3939  207.6  317.1 34.3 349.6 89.6
(137.2) (146.6) (137.1) (136.3) (137.1) (137.3) 1B}

There were no effect of roughage on the postures and the aofitiitg pigs, neither no effects on the time the pigs
were eating, drinking or manipulating straw and penmate weredfdHowever, the pigs offered GM and CON manipulated
equipment more than pigs offered B=0.016;P=0.017). Furthermore, there was a trend for pigs in thetseaments to
manipulate equipment more than the pigs offered OR£0(053;P=0.065) and HR=0.073;P=0.107). Pigs offered GM
manipulated concrete floor more than pigs in all the other teramP<0.05).

These results not only indicate that pigs will manipulaféerint kinds of roughage depending on the type of
roughage offered. Also the extent by which the pigs will malate other elements in the pen will depend on the type of the
roughage offered which again may be due to the characteristicefegret smell and taste) of the roughage. Therefore, the
type of roughage may be the decisive factor as to which exterdupkage will do as an enrichment of the environment.
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Rearing and social stress in pigs: the effect of porearing conditions on reaction to social
confrontation

A. Olssor}, F.H. de Jonde T. Schuurmahand F.A. Helmond

!Swedish Board of Agriculture, Department of Animal Envinent & Health, P.O. Box 234, 8-532 23 Skara, Sweden and
“Department of Ecological Agriculture, Agricultural UnivessiHaarweg 333 6709RZ Wageningen,
The Netherlands

Rearing conditions affect behaviour later in life, and barreningaronditions may lead to abnormal behaviour
patterns and also reduce the ability to cope with stress.ekiopis experiments we have found that pigs reared under poor
conditions (the commercially used standard farrowing crate) deseleymptoms of chronic stress and showed more
aggressive behaviour in the interactions with familiar indigld than pigs from enriched rearing conditions (groupres-f
ranging sows with piglets).

In the present experiment we studied pigs from “poor” ()=&1d “enriched” (n=11) rearing conditions in social
confrontations, using the resident-intruder paradigm. Pnavides a method of studying social behaviour under more
standardized conditions than in the group. The animals wereooted with each other in pairs of unfamiliar individuals,
enriched vs enriched and poor vs poor. Half of the piglete wssigned “residents” and remained in their home pen in all
confrontations, whereas half were “intruders” and were alwaysdintedl into the home pens of others. Wounds (number and
severity) after confrontations were registered as well as aggreksiay later. The outcome of confrontations (“winning” or
“losing”) was determined on the basis of wound scores.

In the group from the enriched rearing, residents won ahigércentage of confrontations than intruders did ¢.00
18.9 vs Ot 18.9; Mann-Whitney U-test; Z=2.99<0.05), whereas no such difference was seen in poorly reared aufidal
27.9 vs 50+ 27.9; M-W,; Z=0.5435). Similarly, in the enriched groupsidents showed more aggressive behaviour than
intruders (frequency 9.2 2.2 vs 1+ 1.5; M-W; Z=2.74;P<0.01), whereas in the poor group residents and intrudensod
differ (6.2+ 2.85 vs 5.15& 2.86; M-W; Z2=0.8114). Pigs from poor rearing causedenvaounds on their opponents than pigs
from enriched rearing (1.500.24 vs 0.7% 0.28; M-W; Z=2.05P<0.05).

Thus, in a resident-intruder situation there is a clear diffa in terms of aggressive behaviour between residents and
intruders from enriched rearing, whereas no such difference caebeérspoorly reared animals. Furthermore pigs from poor
rearing conditions inflict more wounds on each other. We estgpat this indicates a difficulty in establishing a domiean
relationship in poorly reared pigs.
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Reproductive success and periparturient behaviour

in farmed blue foxes Alopex lagopus)
T. Paavold, V.A. llukh&, M. Harrit, J. Mononehand T. Rekil&

'Department of Applied Zoology & Veterinary Medicine, P.O.Bt&7] 70211 Kuopio, Finland arfdnstitute of Biology,
Karelian Research Centre, Russian Academy of Sciences, 185%68h8j3kaya 11, Petrozavodsk, Russia

This study aimed at providing basic data for the differemypmments of reproductive performance of blue foxes
under farm conditions. Reproduction was studied duringb%exjuent years by inspecting the nest boxes for the number of
liveborn and stillborn cubs, abnormalities at parturitmurty mortality and infanticide (n=2413 vixens, 22,941 culbhormal
birth and abortion of a part of a litter contributed mostub losses. Infanticide played a minimal role as a cause ofgpalst
cub mortality (0.3%). Only in a very few cases was the whithé lost (1.3%), but there were some cub losses in alomest
half of the litters (47%). Postnatal mortality (Y, % ofdl deaths) decreased with age of the cub (X, days) and can hibeatkscr
by a simple equation: Y=15.3 - 11.2 log X=R.933. The litter size was smaller and cub losses were highgrifniparous
vixens than for multiparous vixens, while no significaiffedences were found between age classes 2 to 5. The age of the
father had no effect on litter size or cub mortality.

Periparturient behaviour of vixens was video-recorded insideébteeding box. Vixens were more active inside the
box the day prior to parturition than 5 days prepart®x0(05). Births were distributed around the clock. The piéidar
period lasted 272 88 min (meant SD) while the interval between subsequent deliveries was 2B min. Some vixens
delivered first cubs on the wire net floor of the cage and ¢hemed them into the nest box. Vixens gave birth to several cub
rapidly, one after the other and then had a longer perioce$ting and cub-care. In total, the parturient period inclu@etl 3
15% resting and 4% 11% cub-care. The percentage of time spent outside the nestabanly 2.2t 1.7%. Three days after
parturition, vixens spent 81 2% of their time resting or sleeping. The time spent detfie box increased postpartum, while
the time spent for cub-care decreased.

The present results show that postnatal cub losses are gemenally Futhermore, infanticide as a cause of cub
mortality was very rare. This result differs markedly frdmoge in silver foxes in which infanticide contributes a diggt
proportion of total cub losses. This emphasizes the impmtahmaking a difference between fox species when considering
practical or ethical problems of fox farming.
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The effects of housing conditions, piglet diet, analeaning method on sow maternal behaviour and
piglet growth

E.A. Pajof, D.M. Weary, M. Bonenfart,
D. Fraset, D.L. Kramef and C. Cacerés

Centre for Food and Animal Research, Building 94, Agtizeland Agri-Food Canada, Ottawa, ON K1A 0C6, Canadd
“Department of Biology, McGill University, Montreal, QC, H3R1, Canada

We report the results from 2 experiments in which sows wewnedd in either confined pens or get-away pens, where
the sow could leave her piglets by crossing a barrier. In éxqtlriments, sows in get-away pens varied greatly in time away
from piglets. For analysis, get-away sows were dividedaiiter (1) “leavers” which spent more than 40% of their time away
by day 28 or (2) “stayers” which spent less than 20% of thee away by day 28. Stayer sows behaved like confined sows;
therefore results presented compare leaver sows to confinedladigeriment 1, 54 sows were housed in either confined
(n=26) or get-away (n=28) pens and piglets were providdd eifher a complex diet (i.e., more palatable and digestible) or a
more basic diet. Leaver sows (n=18) nursed less frequentlyctirdimed sows on day 28 (18 vs 25 nursings/&ay).001).
Piglets on the complex diet nursed less frequently on daha&t8piglets on the basic diet (21 vs 26 nursings/@a®,001).
Feed consumption was higher for leaver piglets and pigletseonomplex diet both before and after weanirg((01, in all
cases). Before weaning, leaver piglets gained less weight thanempipglets (200 vs 220 g/da9<0.05). Weaning occurred
by removing piglets at 28 days of age. On the day after wedrangr piglets lost less weight than confined piglets (V&33
238 g/dayP<0.05) and piglets on the complex diet lost less weight piiglets on the basic (-142 vs -248 g/dBy0.01). In
Experiment 2, there was no piglet diet treatment, but weaaoigglace on day 28 by removing the sows (n=27) and leaving
the piglets in their farrowing accommodation for an additiovedk. Patterns of nursing and feed consumption were similar t
the first experiment. Leaver sows (n=7) nursed less thannash{n=14) on day 28 (20 vs 27 nursing/d@y0.05). Leaver
piglets consumed more solid feed than confined piglets befeaaing (100 vs 45 g/dal<0.05) and performed better on the
day after weaning (+70 vs -3 g, n.s.). The results of brfieriments support our previous conclusions that get-awasiry
improves both sow and piglet welfare and that there is larg@tiearin maternal behaviour. The improvement in post-weaning
gain in the second experiment suggests that factors associdteuiglets being moved to a new location have a major effect
on post-weaning growth check and require further investigation
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Seasonal variation and individual differences on termoregulatory behaviour of grazing sheep
in the southeast of Brazil

M.J.R. Paranhos da Co5taW.R. Schmidekand R.G. da SilVa

ETCO-Grupo de Estudos e Pesquisas em Etologia e Ecdmdniaal, Departamento Melhoramento Genético Animal,
Faculdade de Ciencias Agrérias e Veterinarias, UNESP 14810)-Jaboticabal-SP, Brazil arffddepartamento Fisiologia,
Faculdade de Medicina de Riberirao Preto, USP, Ribeirao P&RpBrazil

Escape to shade and drinking water behaviourgmgertant thermoregulatory responses in free-raggimimals. The time
spent under shade (TUS) and time drinking water/Jvere measured in 23 one year old Corriedale svetiThey were raised in a
0.18 ha paddock with 1.4% of the area shaded leg tfEhe observations were taken during 5 days @800 to 1600 h in each season
of the year at the Faculdade de Ciencias Agraridsterinarias/UNESP in Jaboticabal-SP, Brazil’(&122"”S; 48°18'58”"W and an
altitude of 595 m). The season of the year, dahiwiseason and animal were considered in the titatisnodel for data analysis. All
variables affected TUS and TDW<0.01), except day within season for TDW. The hgjhaér temperature occurred in the spring,
followed by summer, winter and autumn, respectiv@lizere were significant coefficients of correlatiamong TDW and air
temperature and humidity (0.211 and - 0.128, raspmdy; P<0.05); the same occurred with TSH (0.214 and 7%.2espectively;
P<0.01). TDW was higher in spring than winter (72)9%hich did not differ significantly from other agons. The highest values of
TSH occurred in the winter and spring, they werds%®higher than the values in summer and autume.aitimals presented a daily
pattern for shade seeking: they remained in thdesham 0800 to 1000 h, then they started to goa¢én the sun; between 1300 and
1500 h some animals suddenly stopped grazing anveédno shade, where they remained standing, whitiglarespiratory rate. Other
animals remained grazing in the sun.

The following conclusions were drawn: (1) measweets of shade seeking and water drinking behaviwers effective in
order to assess the thermoregulation by sheep sttirpa (2) it is important to consider individualfferences in studies on
thermoregulation, (3) the fleece may have promatedefficient thermal insulation of the sheep, lagdithe animals to present
thermoregulatory responses only after a lapse rag,tithus in animals with thick wool coats, measuet® related with the
thermoregulatory process should not be made imnedgliafter heat exposure.
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Socialization to humans of pigs at different ages
L.J. Pedersen

The Royal Veterinary and Agricultural University, DivisiorEthology and Health, Bulowsvej 13, DK-1870 Frederiksberg C
Denmark

In pig production, frequent interactions betweewsand the stockperson are necessary during bgeedimods. The quality
of the social relationship that exists between pigd stockpeople is therefore particularly impadrtfan breeding sows. In order that
the stockperson achieves effective social contattt reeding gilts, it may be necessary to incressaal interactions with the
animals. However, the period when handling is nedfgctive (i.e. in which period of life) is not welocumented in the literature.
Therefore, the goal of the present study was tedtigate whether a period exists early in lifewinich pigs are easily socialized to
humans, resulting in a permanent effect of reddieadat puberty.

The study comprised 65 female pigs from 13 litt@ifse pigs were randomly distributed within eactetito 1 of 5 treatments:
daily handling during 10 days at birth (HB), dalisgndling during 10 days at puberty (HP), daily Hewgdduring 5 days at birth plus
5 days at puberty (HBP), no handling-testing at &ke of age (CB), and no handling-testing at pyb@ZP). The pigs were
pleasantly handled individually for 6 min each d&hbservations for 3 min daily of latency to, duvatiof and character of
interactions with the handler, were made. Afterhelaandling period fear of humans was tested irhtitae pen and in a novel arena.
In addition, fear of a novel object was testedudigsty.

Reduction in fear of humans was obtained in botidhiag periods. For example the latency to intergith the observer for
HB pigs was 70 s vs 175 s for CB pif%=0.003). At puberty, the latency to interact for pigs was 8 s vs 60 s for CP pi¢s0.01).
The reduction in fear of humans in HB pigs was, &eev, not permanent. This was illustrated, amohgromeasures, by the latency
to interact at puberty (63 s). This interactiondimas not significantly different from that of Cigg In addition, the HP pigs were in
general less fearful when handled compared to H3.During the first 5 days of handling, HP pigsl hanger mean interaction
times compared to HB pigs (86 s vs PsP.001), shorter mean latency to interact (44 $5&s,P=0.0001) and longer mean latency
to standing immobile (146 s vs 80R50.006). These results may indicate that fear imega is lower around the time of puberty
compared to at 2 weeks of age. The results alsticatg that even though a sensitive period foralaation may be present in pigs,
handling closer to the period of puberty may hawrgér effects on fear response towards humansgitgproduction.
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Welfare monitoring of piglets in relation to transport

S. PerremartsJ.M. Randafl F. Mulkens$, G. Rombouty
W. Duchateatiand R. Geefs

“Laboratory for Agricultural Buildings Research, K.U. Leuy8@01 Heverlee, BelgiurfSilsoe Research Institute, Silsoe,
Bedford, U.K., andSeghers Hybrid, Buggenhout, Belgium

Transport introduces a very complex environmental change todammals as compared to housing conditions. An
important variable is vibration, characterized by direction fomtial, vertical), magnitude, acceleration and frequency.
Experiments were commenced to define comfort zones for pigsaition to welfare during transport. One hundred and twenty
piglets having a body weight of 15-20 kg were vibrated equfencies of 2, 4, 8 and 18 Hz, in combination with root mean
square (r.m.s.) acceleration magnitudes of 1 or 3. r@ther environmental conditions during vibration were siatided.
Welfare and stress were quantified by comparing heart rate char&dedisting a control period (2200 - 0600 h) before
vibration exposure and during vibration (1000 - 1100B&haviour before and during vibration was recorded and analysed.
During vibration, heart rate increased (mean heart rate was 23%m during vibration and 1262 bpm at the same time in
control animals) and the animals were restless, resultingoingzt duration of standing (median of 600 s out of 6@@sout
vibration vs 476 s/600 s during vibration). Behavioud &me level of maximum heart rate and number of ventricular iectop
beats (VEB) during vibration at 2, 4 and 8 Hz in combimatigth a r.m.s. acceleration of 3 misdicated a larger fear
response to these treatments. Differences between accelerations werehileaesponses to vibration at 2, 4 and 8 Hz tended
to be higher than at 18 Hz. Isocomfort contours based oe ffa@ameters showed the greatest specific sensitivity of thespiglet
during vibration at a frequency of 4 and 8 Hz, especially inbioation with a r.m.s. acceleration change up to 3.rafence,
for transport r.m.s. acceleration should be lower than 3 tm/srotect piglets’ welfare, because piglets are more sensitive to
acceleration than to frequencies within the treatments investigated.
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Inter-male sexual behaviour among bachelor and hare stallions in a semi-feral pony model herd
J.G. Plebani and S.M. McDonnell

Department of Psychology, West Chester University, West CHeAté9383 University of Pennsylvania School of Veterinary
Medicine, New Bolton Center, Kennett Square, PA 19348, U.S.A

Inter-male sexual behaviour, similar to the species typical faalale precopulatory and copulatory sequences, has
been documented in species that form male-affiliative social grgsipincluding primates and ungulates. Among the harem-
breeding equids, it is known that the all-male bachelor statlands engage in considerable inter-male sexual behaviour, as do
harem stallions to a lesser extent. Little is known abouli¢tetls and possible patterns of these interactions. In &l stitdy,

17 bachelor stallions and 10 harem stallions within a semi{f@ny herd were observed for a total of 40 h over a pefigd o
days. Inter-male sexual interactions were recorded using a conspibabaviour observation method. A total of 301 inter-
male sexual behaviour interaction sequences, composed of 706cspmpfinses, were observed, involving 74% of stallions.
Observed inter-male sexual interactions fell into 2 distinct caiteg) Aggressive type inter-male sexual interactions (52.8% of
total) involved an apparent dominance struggle, with more 1t&tallion competing for the “male” role. In contrast, affiliat
type inter-male sexual interactions (47.2% of total) were charaeterdy apparently pre-established sex roles of the
participants. Interestingly, stallions which participated niteri-male sexual interactions each exhibited both “male” and
“female” roles intermittently over the period of study. In #cfe-up study of the 24 h time budget of 8 bachelor stadj
inter-male sexual behaviour accounted for approximately 48%l aftat-male interaction (fighting, 14%; other affiliative,
38%). The frequency of inter-male interaction appears to vanjdayably with season, weather, and diurnal environmental
variables. Results to date clearly indicate that both bacheloramedhlstallions engage in inter-male sexual behaviour with
considerable frequency, and that individual stallions engagetim fale and female roles. Further study is underway to
compare rates of various types of inter-male interactions amamegnb stallions, among bachelor stallions, and between harem
and bachelor stallions, as well as possible seasonal variatioa frequency and patterns of inter-male sexual interaction.

Acknowledgment: This is a Dorothy Russell Havemeleundation Project conducted at the Georgia artfifPhlofmann Center for
Animal Reproduction Research with partial supparirf NIH-K04-NS01537
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Feeding test as a measure of fear in farmed foxes
T. Rekila, M. Harri and J. Mononen

University of Kuopio, Department of Applied Zoology ancekiiery Medicine. P.O. Box 1627, FIN-70211 Kuopio, Fidan

A hungry animal is motivated to eat. However, it can be hgsited that fear of humans prevents it from doing so, if
the human remains close to the animal. In the present studitywalf the feeding test as a fear test was assessed in farmed
blue and silver foxes. In this test feed was delivered by baride roof of the cage. After feed delivery, the person fedtang
animal remained in front of the cage (0.5-0.7 m away) and redosthether or not the animal started eating within 30 s. In
both species, blood samples were taken and 24 h urine sampéesallected from 40 animals (20 males and 20 females)
which did not eat in any of the 3 successive feeding testf@mdi0 animals (20 males and 20 females) which ate in at least 2
of these 3 tests. Each fox was caught from its home cage abhtbtltesamples were drawn from the cephalic vein within 2
min of capture (base level) and 20 min after the first sampbpdinse level). The increase in cortisol production 2 h after
ACTH administration was analysed in another test. The concemsaif serum and urinary cortisol (nmol/l) were analysed by
a competitive immunoassay technique and the concentration ofcogiinine (mmol/l) by kinetic Jaffe’s reaction.

Base levels, response levels and increases in cortisol prodafteo®CTH administration for silver foxes eating and
not eating in the feeding test were; 867 vs 134+ 96 (P=0.06), 153t 40 vs 173t 69 (P>0.05) and 60& 111 vs 728 113
(P<0.01), respectively. Corresponding values for blue foxeageatid not eating in the feeding test werex44® vs 58+ 31
(P>0.05), 84+ 35 vs 82+ 37 (P>0.05) and 38% 51 vs 371t 54 (P>0.05), respectively. Urinary cortisol:creatinine ratio for
silver foxes eating and not eating were; #.4.1 vs 6.0+ 3.0 (P<0.05) and for blue foxes 581.3 vs 7.4t 2.0 P<0.05),
respectively.

The present results confirm the hypothesis that hesitafieatmg in the presence of human is due to fear. In blue
foxes, however, this conclusion is based on urinary comisiyl. It is necessary to realize that in measuring basal lehats t
the use of a single blood sample is subject to error, ardhbholess reliable than urinary cortisol which is based ampke
integrated for 24 h.



Posters

Foxes in urban and rural environments
P. Rodl
National Institute of Public Health, Prague, Czech Republi

The co-existence of foxes and humans has become more common indeszates as foxes have adapted to urban
environments. Increased availability of food supplies (e.gtenf®d scraps and prey animals such as small rodents) and
protected and heated hiding places (e.g. underground chambkat feater supplies, electricity or gas) associated with high-
density dwellings in urban areas may produce greater fox denisiturban compared to rural environments. This phenomenon
was studied in the 1980s by a comparison of 16 huntiogngis in Prague city (PA) with 56 hunting groundshim district of
Pgibram in central Bohemia (PB). The average number of foXes kier kni in the years 1966 to 1988 in the hunting
grounds of PA was 0.4% 0.12 and in those of PB 0.420.08 (t=0.45, NS). The increase in the number of foxdsdkil
between the first and last year of the period studied was 34 and 241% in PB (t=2.4<0.05). The average number of
foxes living permanently (i.e. the permanent population) pérhas been estimated at 0£®.3 in PA and 0.5& 0.1 in PB
(t=1.76,P<0.05). The average number of litters pefkmas determined to be 0.280.01 in PA and 0.1% 0.02 in PB (t=2.44,
P<0.05). The number of cubs per kin PA was 1.52 and 0.77 in PB (t=2.17%0.05). These results reflect the greater density
of foxes in urban environments as well as the greater numhparafanent shelters for foxes and the greater number of dens
with cubs.
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The circadian rhythm of salivary cortisol in growing pigs: effects of age, gender and stress
M.A.W. Ruis"? J.H.A. Te Brakg B. Engel, E.D. Ekkel, W.G. Buist, H.J. Blokhui$ and J.M. Koolhads

Department of Behaviour, Stress Physiology and Managemk6X;|Bstitute for Animal Science and Health (ID-DLO), P.O.
Box 65, 8200 AB Lelystad, The NetherlafBgpartment of Animal Physiology, University of Groninge.fBox 14, 9750
AA Haren, The Netherland)LO-Agricultural Mathematics Group (GLW-DLO), P.O. B30, 6700 AC Wageningen, The
Netherlands andDepartment of Statistics and Mathematical Modelling, Dib€titute for Animal Science and Health (ID-
DLO), P.O. Box 65, 8200 AB, Lelystad,
The Netherlands

This experiment examined circadian rhythmicity of cortisatativa of growing pigs, in relation to age, gender and
(time of) stressor application. Additionally, the acute cottissponse to a stressor was studied. Five groups, eachticansf
3 castrates and 3 gilts, were involved in the experiment. Imt@aot@roup, saliva samples were taken at 1 h intervals &t612,
20 and 24 weeks of age. Within 1 week, rhythmicity of cortigas assessed during two 24 h periods (Monday and Friday)
Rhythm characteristics were evaluated by cosinor analysis, degctif@nrhythm by several parameters. In 2 groups at 12
weeks and 2 other groups at 20 weeks of age, a stressor viad &b of isolation) on Thursday morning or evenifigain,
rhythmicity was assessed on Monday and Friday by sampliddhantervals. Acute cortisol effects were studied by sampling
at several time points during isolation. Between 12 and 24 sveekge, basal cortisol concentrations significarfky0(05)
decreased from 1.190.05 to 0.71 0.06 ng/ml (mear sem) and a rather stable and adult circadian rhythm was reached at 20
weeks of age. Average basal cortisol concentrations were signifi¢Brf.05) higher in castrates than in gilts (1#0Q.05 vs
0.86+ 0.04 ng/ml, respectively). Furthermore, after isolatior,dmplitude of the rhythm significantl?€0.05) increased in
castrates (meantsem: basal circumstances: 0.32+0.03 ng/ml; aftiors 0.44+ 0.05 ng/ml) but was unchanged in gilts
(meantsem: basal circumstances: G303 ng/ml; after isolation: 0.320.04 ng/ml). The rhythm was more unstable and the
time point of the occurrence of the highest value tended to (§t%6.06) only after evening isolation (meansem: basal
circumstances: 11.44 0.41 (clock) hours; after evening isolation: 928.02 (clock) hours). Stressor timing, but also age,
was found to affect average cortisol levels. Moreover, stregsargt was important for the acute cortisol response: the
increase was significant€0.05) and 1.38 0.46 (meant sem) ng/ml higher in the morning than in the evening. In
conclusion, this study showed that the temporal dynamiadrcddian rhythms of salivary cortisol were affected by age,
gender and (time of) stressor application. Moreover, differemees shown in acute salivary cortisol responses depending on
time of the day of stressor application.
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Dairy cows’ fear of people reduces milk yield and ffects behaviour at milking
J. Rusheh A.M. de Passilléand L. Munksgaafd

!Agriculture and Agri-Food Canada, Lennoxville, Canada &dtional Institute of Animal Science, Foulum, Denmark

We examined how cows’ fear of people affects milk yield andingllefficiency. Lactating cows (14) were each
handled by 2 people. One handled the cows gently (brushioffesing food) while the other treated them aversively ¢tti
or occasional use of a cattle prod). After 12 aversive and 1Rgesdtments over 3 days, the cows stood further from the
aversive than from the gentle handler in a standardReét@5). Thus, the cows could distinguish between handler$ad
learned to associate the treatments with a specific person. RBunnilgings, at intervals of 2-3 days, we recorded duratfon o
milking, milk yield and behaviours affecting the efficiency aadety of milking. After milking, the cows were injected. i.v
with oxytocin and re-milked. During 2 milkings eitheetgentle or the aversive handlers stood in front of the dowsng 2
other baseline milkings the handlers were not present. The peeskthe gentle handler did not change milk yield or residual
milk compared to the baseline milkings. The presence of the @edrandler reduced milk yield by 10% compared to the
baseline milkings, and doubled residual milk compared to dkeline milkings and to when the gentle handler was present at
milking (P<0.05). The presence of both handlers decreased the amountinfi Kik0.05). Duration of udder preparation and
incidence of detachment of the milking machine were not affectedy Daws’ fear of a specific person, who is present at
milking, can substantially reduce milk yield, possibly leducing oxytocin secretion, but may not make the cows more
difficult to handle at milking.
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An algorithm for the automatic processing of recordangs of foraging behaviour by cattle

S.M. Rutter, P.D. Penning, A.J. Rook, R.J. Orr,
M.J. Gibb, R.A. Champion and C. Huckle

Institute of Grassland and Environmental Research, Néylke, Okehampton, Devon EX20 2SB, U.K.

An algorithm has been developed which can automatically procesmgaements recorded using the automatic
system developed at North Wyke. The automatic system recorasnifléude of the animals jaw movements as an eight bit
integer (i.e a value between 0 and 255) at 20 Hz for a period of up ko 26

The algorithm first identifies all of the peaks in the jawwvement recording that are above a minimum noise
threshold (specified by the user). The distribution ofggbak amplitudes is then used to categorise each peak as either a jaw
movement (large amplitude) or a jaw movement sub-peak (smalitade). Bouts of jaw movement activity are then
identified. The minimum inter-bout interval is fixed at 3osensure that each individual bolus mastication bout idifibeh
The minimum number of jaw movements per bout can be specifitliebuser, and is typically 10 jaw movements. The bouts
of jaw movement activity are then categorised as either eatingrimating. Eating bouts are characterised by having a high
variance of jaw-movement amplitude, a high proportion of gediks and a relatively low mean interval between peaks (i.e
jaw movements and sub-peaks). Ruminating bouts are ideriifibdving a low peak amplitude variance, a low proportion of
sub-peaks, a relatively high mean interval between peaks and lyyfiealeen 20 and 100 jaw movements per bout. Jaw
movements during eating are then categorised as either bites rfaojaeement with a sub-peak) or non-biting jaw movements,
principally mastications (without a sub peak). Finally, conseetoluses can be combined to form longer bouts of rumgnat
behaviour.
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Physiological responses to visual and tactile isalan in Holstein calves
O. Sasaki, K. Uetake, N. Yamamoto and K. Togashi
Department of Animal Production, Hokkaido National Agitictal Experiment Station, Sapporo 062, Japan

Milk production of dairy cows is largely affected by envimant. However, effects of environmental stress are
difficult to determine because responses to the stress are vanidu®mplicated. Developing a method to assess sensitivity of
individual cows to environmental stress is needed. Cortisotentration is one physiological parameter used to assess the
effects of stress. In this study, we measured body weightantidol concentration to ACTH injections in calves exposed to
general treatment and visual and tactile isolation. Five Holf&teaiale calves 3 mo of age (1874 kg in body weight) were
used. They were fed 0.6 kg calf starter, 0.3 kg concentrated fde®lGaig hay fed twice a day at 0900 and 1600 h. A jugular
vein catheter was implanted in each calf at 1 week before isolatibresOwnere first reared in general tie stalls for 1 week (the
first period). Then the calves were exposed to visual and tedilgion for 1 week (the second period). Each calf was reared
in experimental tie stalls divided from others with 1.8 ighhwall. After the isolation period, the calves were rearedén t
general tie stalls for 1 week (the third period). Blood semplere usually collected twice a day over the periods. The calves
were subjected to 2.0 IURNP ACTH injections at the last day in each period. Blood sampkre collected from 40 min
before the ACTH injection until 180 min after injection. Dnatter intake was 3.64 kg/day, 3.37 kg/day and 3.64 kdtday
the first, second and third period, respectively. Dry mattexke was linearly increased’#®.996) with time. Body weight
gain decreased significantli?€0.05) from 1.4 kg/day in the first period to 0.2 kagydn the second period. Body weight gain
recovered as much as 1.3 kg/day in the third period. Thegehdiv that even 1 week of the visual and tactical isolation is
stressful for calves. The cortisol responses to ACTH injestwere analyzed by the area under the response curve (AUC). The
AUC of cortisol decreased significantli?<0.05) from 26.5ug/dl in the first period to 22.8g/dl in the second period and the
AUC of cortisol recovered to 23g/dl in the third period.
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Time budget and use of cover in Japanese qualturnix japonica) kept in semi-natural aviaries
I. Schmid and B. Wechslér

'Universitat Bern, Zoologisches Institut, Abteilung Seziald Nutztierethologie, Ethologische Station Hasli, Wia$trasse
50a, 3032 Hinterkappelen, Switzerland &Bdindesamt fuer Veterindrwesen, Prifstelle fir Stalleinriciean FAT, 8356
Tanikon, Switzerland

In caged Japanese quail there are several welfare problems such agngredstlessness and head-banging as a
consequence of escape responses. The aim of this study wagduertipe knowledge of the behaviour of this farm animal
species for the design of adequate housing systems. Eigittsgod 8 or 9 quail of a domestic strain were housed iniasiar
(19.1 nf) containing natural soil and vegetation. Focal animal samplayused to quantify the time budget. In the analysis,
the amount of time the quail spent in cover and on elevateriigtes was compared to the percentage of the floor area that was
covered with plants or artificial shelters and elevated structueepgectively. These percentages were estimated per square
metre of the floor after completion of the time budget recordsgiven aviary. The quail spent 35% of the observatioa tim
passive behaviour, 24% on locomotory behaviour, 8% on matphy/foraging behaviour, 14% on comfort behaviour
(dustbathing and preening) and 4% on ingestive behaviod5% of the total observation time the focal animal was inelens
vegetation or behind a shelter and therefore not visible. Tleemtage of time the quail stayed in cover (mean 48%) was
significantly higher than the proportion of the floor arbattwas covered with plants and artificial shelters (mean 17%,
Wilcoxon matched-pairs signed ranks test, n=8 pens, T238,01). On the other hand, the time spent on elevated s&actur
(average 0.5%) was significantly lower than the percentage ofaiedrea that was covered with elevated structures (mean
12%, Wilcoxon matched-pairs signed ranks test, n=7 pens3, P<0.02). During continuous observations on 12 evenings
none of the quails perched for rest at night. The percentaggeffegnd in cover (mean 91%) was significantly higher than
expected (Wilcoxon matched-pairs signed ranks test, n=7 pe28, P=<0.02). These results are of significance for the
development of alternative housing systems. These should rcoamtaubstrate for scratching, pecking and dustbathing
behaviour. The data suggest that while perches are not necesfagou® and nest boxes (as an equivalent to natural cover)
should be provided as quail show a preference to both staywear and lay eggs in cover. Cover and nest boxes might reduce
the incidence of head banging and pre-laying restlessness, wuniddh improve quail welfare.
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Salivary cortisol as a stress parameter in piglets

S. Schénreitér H. Hubet, V. Lohmiillet, A. Zanellg,
J. Unshelm J. Henk& and W. Erhardt

Ynstitute for Animal Hygiene, Ethology and Animal Welfateterinary School, Ludwig-Maximilians-University, Schwere
Reiterstr. 9, 80797 Munich, Germaniiepartment of Animal Science, Michigan State University, Aythtall, East Lansing,
48824 MI, U.S.A. antinstitute for Experimental Surgery, Technical University, Isimgerstr. 22, 81675 Munich, Germany

Physiological indicators play a central role in the scientifi@ssment of animal welfare. This approach requires very
often blood sampling which can be a stressful procedure. dh siicumstances the measures obtained and subsequent
interpretation may be of limited value. Saliva sampling is Iegasive and frequent samples can be collected by untrained
personnel with no risks for animals. The relationship betwsaivary and plasma levels of total and free cortisol was
monitored in male piglets subjected to castration, a commaeguoe carried out in commercial pig farms.

Total and free plasma cortisol and salivary cortisol were medsar97 piglets, aged 2 - 4 weeks, 10 min before
(basal value) as well as 1, 2, 3, 4 and 24 h post castr@gomples were taken at the same time intervals from a control group
of 17 animals which did not undergo surgery. Two daysrbefastration an indwelling catheter was inserted into the jugular
vein and an extension was laid subcutaneously to the piglettgg@ard under general anaesthesia. For castration, which lasted
about 2 min, the animals were hanged in a “Niedeck” castration Afiek.2 skin incisions the testes were removed separately
using an emasculator. Simultaneously to blood withdrawatigsswas collected by 2 cotton swabs, which were placed one
after another into the buccal pouch. Two min before saliva colfeptocedure 0.5 ml lemon juice was applied to the mouth to
increase saliva flow rate. Cortisol levels were measured by ragimumoassay (RIA) preceded by extraction with organic
solvent.

A highly significant increase in total, free and salivary softivas found within the first 4 h after castration compared
to the control group. Twenty four h after operation, valwese again close to basal levels. The percentage increase above
basal values was highest in free plasma cortisol (21.08 nusoB[L.26 nmol/l; 290.6%), and lowest in total plasmdisar
(277.33 nmol/l vs 374.09 nmol/l; 211.0%), whereas aajiortisol showed an 255.7% increase (10.46 nmol/l v&526.

Total cortisol included 11.9%-16.4% free cortisol and 5R%% salivary cortisol. Correlation between total and free
cortisol measured in plasma was highly significant at all ti(re8.7; P<0.01). The highest correlation between total plasma
cortisol and salivary cortisol occurred 1 h after castratiof.%% P<0.01), although correlations were significa&(.05) for
all values. The correlation between free and salivary cortisol wasst for basal values (r=0.2P>0.05), whereas
correlations for the remaining time points were highly figamnt (0.41<r<0.61P<0.01).

For the control group a highly significant correlation wesnid between total and free cortisol in plasma with the
exception of the basal value. High correlations were found betsaimry and total plasma cortisol (0.58<r<0.890.05)
and between free and salivary cortisol (0.63<r<0P32).05).

In agreement with previous studies carried out in adult péegsbs and calves, the present work indicates that the
measurement of salivary levels of cortisol reflects the concemtrafighis hormone in plasma samples. The present data
showed that castration induced a significant long lasting ineiegdasma and salivary cortisol levels.
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Exercise frequency in Italian saddle horses: effeston behaviour
and some blood parameters

A. Sevi, D. CasamassimiaG. de Metrid and D. Polidof

Ynstitute of Food Production and Preparation, Viapéli, 25, 71100 Foggia, ltalyDepartment of Animal, Vegetable and
Environment Science, Campobasso, ltaly ¥ebartment of Animal Production, Bari, Italy

The growing interest in horse breeding for sportiegreational and rehabilitative purposes, makeedessary to acquire
more information about the behaviour of the horberwhoused in confinement. So, we studied thetsftéfcexercise frequency
on behaviour and some blood parameters on 6.50)@aaddle horses. The animals, divided into 3 ggpeach consisting of 6
subjects, were housed for 3 weeks in individualasguoxes, area (3.55 x 3.10 m), on wood shavitey Bnd subjected to a
roundabout-exercise frequency: group A = every deyyp B = every other day; group C = every 4 diyercise was conducted
on 3 horses in the morning from 1000 - 1200 h anithé afternoon from 1430 - 1630 h. Exercise wasled into 3 phases, the
first lasting 5 min, at 2.7 km/h, the second, fag26 min, at 4.2 km/h, and the third, lasting &,nait 2.7 km/h. The horses were
fed 8 kg hay and 4 kg concentrate daily, admirestén 3 meals at 0800, 1230 and 1700 h. Three Haotples were taken from
each horse at the beginning of the trial, on dayrid at the end of the experimental period. Blandpes, taken anteprandial
(0730 h) from the jugular vein, were collected thriil vacuum test-tubes and immediately centrifugéuioughout the trial, the
horses in group A showed significantly highBk@.01) feeding and resting times, markedly lowes(.01) standing times and
less frequentR<0.01) abnormal behavioural activities, such agestgped pacing, crib-biting and litter-eating. &fbglucose
concentrations progressively increasBd(.01) from group A to groups B and C, while blowxh-esterified fatty acids (NEFA)
diminished P<0.01). Horses in the group C also showed sigmifigehigher P<0.01) blood total cholesterol values. However,
there were no differences in blood cortisol betwten experimental groups. Therefore, on the bastheoresults relative to
behavioural activities, it seems to be advisahiesémldle horses to be subjected to daily exericiseder to prevent a deterioration
in well-being when housed in confinement.
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The stereotypies of adult humans doing 1Q tests ar@ssociated with reduced heart rates and
increased heart rate variability

P. Smyth and G. Mason
Animal Behaviour Research Group, Department of Zoologweusity of Oxford, South Parks Road, Oxford OX1 3PS, U.K.

A relationship between stereotypies and stress reduction hasuggested for a range of species, including humans.
For example, the leg-swinging of children doing maths homewaorrelates with a decrease in heart rate (Soussignan & Koch
1984). As leg-swinging seems largely restricted to childRagd & Case 1978; Thelen 1979), the aim of this study evase
if the more diverse stereotypies exhibited by adults doindfiautt mental task are also linked with reductions in heaté.r
Eighteen adults were set an IQ test lasting 1 h, during whiey were videoed and their heart rates recorded with a Polar
Advantage Sports Tester.

Fifteen of the subjects performed stereotypies. Leg-swingiag seen, along with foot-tapping, foot-rolling, leg-
joggling, pen-sucking, pen-waggling, chair-swivelling arairistroking. All subjects performed more than one of these
actions. The time spent performing stereotypies ranged fromn39.2% of the testing period. Levels were greatest in the
subjects whose final scores suggested they found the testdiffastlt (Correlation between score in test and stereotypy
frequency: r=-0.41, n=18<0.05). Stereotypy frequency and average heart rate did not ertmiathere was a trend for high
stereotypers to have a greater heart rate variability (F=3.315dP=<0.10). Heart rate traces were analysed in more detail for
the 7 highest stereotypers: the average heart rate during af lsterteotypy was calculated and compared to the baseline. This
showed that during a bout of stereotypy, heart rate signiifjcalecreased (t=6.48, n=P<0.001). Following a bout of
stereotypy, heart rate immediately returned to baseline levelse Thealts suggest that in adult humans under pressure,
transient stereotypies result in transient reductions insstres
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A framework within which to assess the impact of sgcific stimuli on an animal’s welfare
J.C. Tallind*® N.K. Warari, C.M. Wathe$and J.A. Line$s

YUniversity of Edinburgh, Institute of Ecology and Resouremagement, Kings Buildings, West Mains Road, Edinburgh
EH9 3JG, U.K?Silsoe Research Institute, Wrest Park, Silsoe, Beds, MK&5 UK. andPresent address: Central Science
Laboratory, Sand Hutton, York, YO4 1LZ, U.K.

Animals are adapted to live in fluctuating environments. Sammik to which they are exposed will be ignored, some
will be avoided and others will be approached. Therefore to diekrifnan animal’s welfare is compromised in a particular
situation e.g. transportation, its perception of all simakds to be determined. There are a variety of techniques available t
the ethologist in order to do this, however the suitgbdliteach technique depends on the strength of aversion taurticar
stimuli, in addition to a multitude of other factors. Jhpaper illustrates a suitable framework, using assessmengsdf p
responses to acoustic stimuli as an example, within which aaeran be assessed.

Firstly, the characteristics of the stimuli to which the aniomalld be exposed were determined. This involved carrying
out a survey using appropriate equipment in all locationsthigasubject species was found. A technique which allows the
strength and length of the initial physiological and behaaioresponse to similar stimuli was then utilised. The tephani
used involved exposing the subject to the stimulus in adatdised arena, to which the subject was familiar. Activity,
behaviour and heart rate responses were measured. Heart rate sifjniiicanased by 13 bpm at onset of the auditory
stimulation, and the pigs’ behaviour changed from restirydased and attentiv®<€0.05). These changes indicated that the
stimulus had the potential to be aversive, although there keapdssibility that it could have been merely arousing. A
modified one-way avoidance test was then carried out. Indbiitque the subject was able to escape from the stimulus if it
was motivated to do so. Pigs did not avoid uniform dowith a long rise time but did avoid intermittent souvith a short
rise time 68% of the timeP&0.05). When avoidance of the stimulus was found, a finaéraxent was carried out to
determine the strength of this avoidance. A concurrent operamideehwith non-independent schedules was used to
determine the strength of avoidance to sound stimuli. Itfaasd that pigs are prepared to work 2.7 times hardeofat fo
avoid sound of 97 dB(Lin) during initial exposurB<(Q.01). Avoidance then decreased exponentially with subsequent
experimental sessions.
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The role of visual, auditory, and olfactory stimuliin teat seeking behaviour of piglets
T. Tanaka and T. Yoshimoto

School of Veterinary Medicine, Azabu University, Sagamiléaaagawa 229, Japan

Experiments were conducted to investigate the role of sensmnylisn teat seeking behaviour of piglets. Thirty seven
piglets from 5 litters were used. Teat order was establish&ddays of age. All piglets were tested from 5 to 12 dayggefin
the conditions as follows: control (C), interception fudl stimulus by masking the piglets’ eyes (V), interceppibauditory
stimulus by putting stoppers in the piglets’ ears (Ajefiception of olfactory stimulus by spraying a smell remanethe
piglets’ noses (O), interception of 2 out of these 3 dlifMA, VO and AO), and interception of all 3 stimuli (\@).

Control group piglets (Group C) took 34.5 s to readirtlams’ teats. Piglets with each of the above treatments tended
to prolong the time spent in teat seeking behaviour, andpGréi® took 4 times longer to reach the teats. In treatmengsavh
1 sensory stimulus was intercepted, Group O took 39.9 skwwed no significant difference from Group C. The Gradps
and A, however, took significantly more time than Group9g,7 and 61.8 s, respectivel{P<0.001 andP<0.05). In
comparisons of Group A with Group VA, Group O witho@p VO, and Group AO with Group VAO, the piglets ie tiroups
with visual interception took significantly more time to redlabir dams’ teats in all case®<0.010rP<0.001). On the other
hand, the differences between Group V and Group VO, GroupdAGaoup AO, and Group VA and Group VAO were not
significant. In comparisons of Group V with Group VAra@p O with Group AO, and Group VO with Group VA®et
piglets added auditory interception took significantly maretexcept in the first cas€<0.05).

These results show that the visual stimulus is the mgstrient for teat seeking behaviour in piglets, and olfactory
interception has less effects than the other two senses.
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How do miniature pigs discriminate between peopleThe effect of exchanging cues between a
stranger and their familiar handler on discrimination

H. Tanida and Y. Koba

Faculty of Applied Biological Science, Hiroshima Universi#-4-Kagamiyama, Higashi-Hiroshima, 739 Japan

Behavioural tests using operant conditioning were conductezkamine how miniature pigs discriminate between
people. During a 3-week handling period, six 8-week-old pageived daily handling from their handler. During these
sessions, pigs were touched and fed raisins whenever they amurdaehhandler. They were then trained to receive the
reward from the handler in a Y-maze. In subsequent experiméetdandler and a stranger wearing different coloured
coveralls and different perfumes sat at each end of the maze. Piggemerded with raisins if they chose the handler.
Successful discrimination occurred when the pig chose the hatdieast 15 times in 20 trial®<€0.05: Chi Square test).
When all pigs exhibited discrimination under standard carditi they were exposed to these treatments: (1) Experimenters
exchanged colours of coveralls; (2) experimenters exchanged perf(Bhessperimenters exchanged both cues; (4) both
experimenters wore coveralls of the handler’s original cold@)rti{e handler wore coveralls of a new colour; (6) 2 novel
people wore coveralls of the original colours of handler arahger; (7) the test was conducted under the original corslition
but in a novel place. All pigs could discriminate between haradidrstranger, but the stranger was chosen significantly more
often following the exchange of coverall colours and the exchahietlo coveralls and perfumes. However, the handler was
chosen significantly more frequently following exchange ofyads only. Two pigs successfully identified the handler when
both experimenters wore the same coloured coveralls. Pigs sudlgesintified their handler wearing a new colour of
coveralls. Between novel people, the one wearing the handlerisabraplour of coveralls was preferentially chosen by the
pigs. Only one pig significantly preferred the handler when dxperiment was conducted in a novel environment. Results
suggest that visual cues influence discrimination among pepgb.
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Evaluation of learning ability in developmental ettopharmacology
H. Tejkalova and J. Klaschka
Psychiatric Centre Prague, 181 03, Prague 8, Czech Republic

In human therapy perinatal pharmacotherapy is very importasgafong high-risk or preterm newborns. However at
this advanced stage of development, there exists a drug terathgeisici especially the risk of drug-induced delayed
functional defects.

The aim of this study was to investigate the functionaldggatic risk of perinatal drug treatment in rats. The animal
model chosen involved longitudinal study of rats till seease, with regular monitoring of behaviour and other parameters.

The effects of perinatal diazepam treatment on cognitive processesirwestigated by 2 methods, an object
discrimination (different degree of interest between the known and the novettpkgnd a social recognitiofrepeated
exposure to a rat pup) test. We have previously conducted erpesimsing these 2 methods for the evaluation of learning
ability in diazepam-treated rats.

The results suggest that the “object discrimination” test wassigigable for screening the level of cognitive processes,
because motivational attractivity appeared to be less than in@restltlive conspecific juveniles.
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Effects of social rank on the immunocompetence ofeaned pigs
M. Tuchscherér B. Puppéand A. Tuchscherér

YForschungsbereich Physiologische Grundlagen der TierhaltGegnany andForschungsbereich Biometrie:
Forschungsinstitut fur die Biologie landwirtschaftlici¢utztiere Dummerstorf-Rostock, Wilhelm-Stahl-Allee 2, D8681
Dummerstorf, Germany

Mixing unfamiliar animals is common in livestock produntigystems. This management in pig production is
accompanied by increased agonistic behaviour and may result in stoegd. The aim of our study was to investigate the
effects of an established social rank order on parameters of itingniensystem of pigs (content of immunoglobulins in djoo
mitogen-stimulated proliferation of peripheral blood lymgytes, natural killer cell activity). The study was carried cing
10 newly mixed groups of unfamiliar German Landrace pigs stingiof 9 pigs (12 weeks of age). Immediately after mixing,
the agonistic interactions of dyads were recorded by direct aigervfor 3 days (10 h daily continuous sampling). An
individual dominance value (DV) was calculated by the numberirg and defeats in relation to all decisive fights (variation
between -1, subordinate and +1, dominant). Blood samplestakene before mixing pigs and after behavioural recordings.

After the establishment of social rank order, dominant (iy5>0) showed significantlyg=0.05) higher lymphocyte
responses to different mitogens than subordinate pig@&\PpMvhereas lymphocyte responses in blood samples of the same
individuals taken before mixing did not differ significantDominant pigs had greater natural killer cell activity thagsp
holding intermediate or subordinate social positions (reigrestope: 36.3P=0.02).

The results indicate that stress occurring during the estatdigh of rank order influences the cellular
immunocompetence such that it is enhanced in successful ind&/idibareas it decreases in low ranking animals. Thus, a
combination of immunological and behavioural indicators megvide complementary information for the assessment of
animal welfare.
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Introduction of the group of Hamadryas baboons fromzoo
to the island: individual changes of behaviour

M.A. Vanéatova and L.A. Firsov

VUFB a.s., Konarovice, Czech Republic and Primate ResearckeiCent
St. Petersburg, Russia

A group of 6 Hamadryas baboorBapio hamadrygsfrom Leningrad Zoo (St. Petersburg, Russia) was intredun
1995 to an island during the short summer period. Qasimétand qualitative changes of behaviour and locomotion of all
members of this group were recorded before and after introdudtie observed that the frequency of locomotor behaviour
after moving the group remained at the same level, but the chashtterlocomotion changed. We observed more terrestrial
locomotor patterns on the island than in the zoo. The soeiour on the island increased to 23 fold in all adult asimal
We recorded the change in hierarchal position between 2 adult omathe island. An Alphamale who dominated in the zoo,
lost his position during first several days after intrtéhn to the more natural conditions on the island. In thee e young
juvenile male spent a lot of time in social contacts and he frédgygayed with his aunt. After introduction to the islatie
frequency of play behaviour of this juvenile male and his eapitly decreased. This male spent significantly more time with
his mother on the island than in the zoo. We also recorded dednetiee individual distance between animals on the island.
We conclude that all animals in the group can adapt very quickiyet new conditions in the wild. Changes of hierarchical
position in the group can occur in this situation. We tbtirat the individual experience of baboons are very impornarhé
adaptation to the wild conditions.
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The ape’s picturemaking activity
M. Vanéatova, Z. Jegdbkova and L.A. Firsov
VUFB Konarovice, 28125 Konarovice, Czech Republic

The picture-making activity of 5 orangutans, 6 gbémzees and 2 gorillas from Usti nad Labem, Dvid<é nad Labem and
Liberec Zoos were studied. The main aims of thestuere to analyze the biological and behaviouesid of the picture making
including the ontogenetic aspects and cognitionlaathing abilities of the great apes. At the W@stil Liberec Zoos, the researchers
were in the cage during the drawing session wighdtangutans and chimpanzees. The other apes neagés without researchers
during drawing sessions. In both cases the aimneago interfere with the spontaneous activity led apes, however, there was a
marked human influence during the sessions. Howeeeare continuously improving our methods to distinthe human influence.
To initiate a drawing session, paper and pastets wassed through the bars. A typical drawing saedsisted about 20 min. Usually
1 drawing session occurred per week and apes peddoetween 1 to 14 pictures during the sessione. r€lults of the drawing
sessions, differed according to the individual deas of the different apes. In parallel we madewidecords of all drawing sessions.
In our study we analyzed the influence of typeowniis used (pencil, marker pen, pastels, gouachsvatet colours) on the techniques
of drawing, the preference for right or left hamlde calligraphy and the balance of pictures. Falyesis of pictures we used the
classification of calligraphic development by Keitp (1970), which classified 20 basic scribbletyp&k.apes used right and left
hands for drawing, and sometimes both hands. Omag/@himpanzee almost exclusively used its lipse OEthe hand and leg
together for picturemaking activity was observedyvarely. We determined the influence of tool uéeddrawing on the technique
for picturemaking. During the drawing sessions apes used pastels, pencil, fix and colours. THeviiihg reactions to boldly drawn
lines and dots was observed: a) vertical line wdeartical line was in the centre of the papernguans preferred to draw on the left
or right part of paper, b) horizontal line drawinigg orangutans crossed a horizontal line in 9 dut® cases, c) diagonal line
orangutan drawings crossed diagonal lines in £bUR cases; in the other cases drawings did mstsahe diagonal line. In our tests
with a single central dot, orangutans restrictesdrttirawing activity to the area around the objécthe dot was on the other part of
the paper, the drawing was usually on the oppstiie of the paper. In the situation with 2 dotséntical alignment on the paper we
observed a tendency for drawing in the central ppaper i.ebetween the dots. We have found similar resu#ts fdr chimpanzees
and gorillas.
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How to recognize adoption in farmed Red deer
D. Vaokova, L. Bartos, J. Siler and G. lllmann

Ethology group, Research Institute of Animal Product@n;104 00 Praha 10-Uhginives, Czech Republic

Our previous study induced doubts as to whether idengifgoioption by occurrence of massaging of the ano-genital
region, of the calf by a non-maternal hind, is reliable. Thedithis study was to test this suggestion on a largeuatmaf
data. The investigation was conducted between 28th May (dag @ifshdelivery) and 2nd September (weaning of all calves)
on a red deer farm at Vimperk, Czech Republic. Fifty hinds heil talves were observed, but only suckling bouts with
complete information were taken into consideration. Massagingreccmostly during the first month of the calf’s lifell A
filial calves (n=36, Group A) were massaged repeatedly. N@h-fihlves received ano-genital massage at least twice (n=12,
Group B - assumptive adoption), or on a single occasimotoat all (=35, Group C). Calves of Groups A and B betiar a
similar way, suckling in such a position as to allow thedho lick their ano-genital region, in more cases (Group0®%,
n=36, Group B, 100%, n=12) than calves of Group C @8,5n=17, Groups A and B vs GroupR20.001). This occurred
even when 2 calves were involved in the bout (Group A, 75,0697, Group B, 75.00%, n=9, Group C, 31.43%, n=11
Group A vs Group @P<0.001, Group B vs Group B<0.01). When 2 calves were involved in the suckling bout,esabf
Group C (65.71%, n=23) suckled from behind, between th&shind legs, more frequently than did the calves of Gzadup
(5.56%, n=2P<0.01) or B (25.00%, n=3R<0.001). It is concluded, that repeated allonursing accompapiadrassaging of
the ano-genital region of the suckling calf by the hind can hsidered as a sign of adoption.
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Comparison of dustbath behaviour of female broilefreeders in group cages and in a traditional
system

J. van Rooijen
Center for Applied Poultry Research, “Het Spelderholt”, PBox 31, NL-7360 AA Beekbergen, The Netherlands

In order to reduce ammonia emissions, group cages withtert fidr broiler breeders are under development. To
establish the influence of such systems on broiler breeder ejetfastbathing behaviour of hens in a group cage system
(Commune System, with artificial grass) was compared to ditraali system (litter floor and slatted area).

In the traditional system hens dustbathed on the litter. Herthe Commune System also attempted to perform
dustbathing behaviour (as expected from literature with litgarivation). In the latter treatment, hens performed not only
behaviour patterns belonging to the introductory, but @dbe consummatory dustbathing stage. Interestingly, incédeof
dust bathing that started with, or consisted of only behasiof the second stage, were not observed.

However, hens were unable to reduce feather lipid content in tinenGoe System. Further, hens seemed to have more
difficulty proceeding to the next stage of dust bathinchia system: Incidences of dustbathing in the Commune Sysé&zm
more often short, although disturbances occurred less fregubkati in the traditional system. Side rubbing (consummator
stage) occurred during a lower proportion of the dustbdthsger dustbaths without side rubbing occurred only & th
Commune System.

Head rubbing, scratching with one leg and shaking out alsaredcin a smaller proportion of dustbaths observed in
the Commune System compared to the traditional system. Theqummes for well-being, however, are unclear.

It is concluded that although hens dustbathed frequentheiCommune System and performed behaviours belonging
to the consummatory stage, artificial grass was a less suitaileath substrate than litter. Therefore, well-being of hetisel
Commune System was considered to be diminished compared tm lteadraditional system.
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Dominance relationships of foals and mares
J. Vichova

Department of Animal Breeding, Mendel Agriculture and Foyedhiversity, Zemidilska 1, 613 00 Brr@zech Republic

This study examined some of the many influences on foal anel social hierarchy.

Five dominance heirarchies were determined in herd Kladruby btask Equus caballuslocated at the Slatioany
Stud Farm (Czech Republic). Herd sizes varied from 5 to Ihadsi The herd was observed from August 1995 to February
1997 for a total of 67 h.

The subjects of this study were 11 foals weaned on 7 AU@@& and 8 mares with foals weaned on 29 November
1996. The 1995 herd consisted of 11 foals (7 fillies andl#) observed shortly after weaning. The second obsendtibis
herd was conducted 18 mo later, at age of 2 years, and the suge® fillies. The 1996 herd of 8 foals (5 fillies ancoBs)
was observed before weaning and with their dams. Furthernfitiiessof these foals were observed shortly after weaning.

All observations were made while horses were held in freeestait5 h daily. Dominance and subordinate
relationships between horses were ascertained on complete herds, pairdfeeding test was not used. The dominance
hierarchy was calculated from agonistic interactions with clearesnand losers only.

To test for any correlations between the rank order and exact eigit@nd body size and between single rank orders,
the Spearman’s rank order correlation coefficient was calculated.afkeorder of the foals before weaning was positively
correlated with the rank order of their dams (r=0840.03). There were no significant associations between the rdak af
the foals after weaning and the rank order of their dams oebattine rank order of the foals before and after weaning. There
was a tendency for rank order to be correlated with age in ma@8@rP=0.10) but the associations between rank order and
body weight and size were not significant. The large numbearndf order ties in the foal herds both before and after weaning
indicate that immaturity may influence the establishment of dange hierarchy.
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The importance of spatial position of fixed ratio osts to laboratory mice
H.J. Warburton and C.J. Nicol

Division of Animal Health and Husbandry, Department lifii€al Veterinary Science, University of Bristol, England

Recent consumer demand studies have required subjects to pay to prioge to a resource chamber, rather than
payment resulting in direct resource delivery. Some studies e subjects free exit from a chamber once they have entered,
but others require the animal to pay another cost to retuits tiginal position. If switching decisions are affectgdtie
position of operant costs, studies that offer free retuntesowill result in different behaviour from those thaitgphyment
between entry to and exit from resources. This experiment ainadsess the extent of any differences by comparing the
results from 4 required number schedule treatments. Two treatifRN 80/0 and RN 0/80) required full payment in 1
direction only (in RN 80/0 the cost was 80 lever pressester the food cage, but free exit: in RN 0/80 entry to tbd frage
was free, but exit cost 80 lever presses). One treatment (4pMQahe RN 80 cost between the 2 levers. The fourth treatmen
(40/0) required an RN of 40 to be paid on entry to thel feelge, and exit was free. Male Balb/c mice were exposed to each
treatment in a closed economy system. Their behaviour differegdetreatments in the amount of time spent in the food and
home cages (repeated measures analysis of variance, F=26.2918;#30.001), in the mean length of bouts in each (home
cage: F=4.16; d.f=3,1%<0.05; food cage: F=5.73; d.f=3,1Bx0.01), and also in the number of bouts undertaken under
different treatments F=21.62; d.f=3,1%50.001). Mice responded to the immediate costs of entryetadges, rather than the
overall costs of a round trip. The behaviour of the mice wiastaefl by the magnitude of the cost, and the way in which this
cost was imposed, but subjects also behaved differently accdalihg resource to which they were travelling, even when
paying identical costs. These differences in behaviour may Heugdtoie not only to the resource related behaviour (feeding in
the food cage and drinking or sleeping in the home cage),dmutathe varying costs and benefits of monitoring thiermint
resources. These results therefore have important applicaticiusuier demand studies.
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The post-weaning behaviour of indoor bred
and outdoor bred pigs

S.D. Webster
Animal Behaviour Research Group, Department of @pgl University of Oxford, South Parks Road, Oxfoiil 3PS, U.K.

The U.K. pig industry has a significant proportimoutdoor bred animals, the majority of which wmeaned into indoor,
intensive housing. The prior experience of pigsheen shown in experimental situations to influendesequent behaviours. This
study examined whether differences in the neomaalonment, within a commercial farming situatiarguld lead to behaviour
differences of pigs from weaning to 8 wk post wagni

The study utilised a farm with both indoor (cratadyl outdoor farrowing. From weaning, all animagsevhoused in straw
filled pens withad-libitumfood and a covered sleeping area. Group size ating was 60 - 80 animals and from 5 weeks post
weaning was 30 to 40 animals. Six pens of mixedadndbred (IB) and outdoor bred (OB) animals weredy$rom each of these
10 IB and 10 OB animals were ear tagged and makeganing. Scan samples of behaviour of thesevpége made at 2 min
intervals from weaning to 1800 h. At day 1, and keek, 2 and 8 post weaning, scan samples were atd@min intervals from
0600 to 1100 h.

Rooting behaviour was more frequent in the IB tt@ OB animals at 1 day post-weaning $682 vs 41+ 33, mean
observations per pen standard deviatiorR<0.05). Subsequently, the OB animals displayed mawtng behaviour that the 1B
animals, although differences were not signific@®. animals were observed to be feeding more th&f® animals on the day of
weaning (96t 31 vs 55t 18,P<0.05). Observations of drinking and of aggresbigleaviour did not differ between the 2 groups.

Differences in the behaviour of pigs from differaenatal environments, expressed at weaning &@digifin the feeding
and rooting behaviour of the animals, were notiigamt from 2 days post weaning. Thus, the diffiees in behaviour caused by
differences in the neonatal environment were nelgatthin the ‘enriched’ post-weaning environmenth&her or not this would
hold true within a ‘barren’ post-weaning environmemains to be tested.
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The behaviour of piglets between birth and twelve alys old; evidence against stable differences
S.D. Webster and A.R. Jones

School of Animal and Microbial Sciences, UniversitiReading, Whiteknights, PO Box 228, Reading, &% U.K., Present
address; Animal Behaviour Research Group, Departroehoology, University of Oxford, South Parks &d@xford OX1 3PS,
U.K.

The existence of individual variation in the bebav of piglets depends upon there being consistetative differences
between animals, over time (Webster & Jones, ing)rét is suggested here that such differencéiseyf exist at all, will arise through a
combination of both innate and environmental infleess. Further, environmental influences will haséhimmediate (e.g. hunger) and
chronic (e.g. learned fear) effects. This studyn@rad consistency in the behaviour of piglets dherfirst few days of life in order that
the effects of chronic environmental influences ladae minimised.

Four litters of piglets (n=7, 7, 9, 11) were us&dimals were teeth clipped, tail docked, iron atgsl and weighed at birth and
marked for identification. Immediately subsequenttte first day of observations animals were irdinaily tattooed. All were housed
with their (crated) sow in partially slatted pe@servations of behaviour were made on the fitstly postpartum and on the 3-4 (i.e.
either the third or the fourth), 5-6, 7-8, 9-10 dhd 11-12 day postpartum. Observations took fiaca full 90 min beginning at either
0730 h or 0930 h. Instantaneous sampling was ugbdav@ min sample interval. Consecutive animalsewecorded at 5 s intervals in a
pre-determined random order. For the purpose disieaall behaviours excluding feeding and sleepirge grouped as one, termed
‘active’. Data was analyzed using Spearmans RaileiQzorrelations over consecutive days. The exgetiah unit was the individual
piglet.

For the behaviour ‘active’ there were no significaorrelations over consecutive days. For the \deha ‘feeding’ a negative
correlation was found between day 9-10 and day2lL{<4-0.42,P<0.05). For the behaviour ‘sleeping’ a positiveretation was found
between day 5-6 and day 7-8 (r=0.37, P<0.05) arebative correlation was found between day 9-10daydl1-12 (r=0.41P<0.05).

The results of this study do not support the emeseof ‘individual variation’ in the behaviour oigtets over the first days of life.
Time spent feeding, sleeping and active relativether animals was not, on the whole, consistéig.duggested that consistent, relative
differences in the behaviour of pigs, if they avebe found at all, will be found in older animats fvhom the chronic environmental
influences have differed.
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The behaviour of piglets within indoor
and outdoor farrowing systems

S.D. Webstér’ and A.R. Jonés

School of Animal and Microbial Sciences, UniversitReading, Whiteknights, PO Box 228, Reading, 846 U.K. and
Present address; Animal Behaviour Research Gro@paiiment of Zoology, University of Oxford, Soutk8 Road, Oxford
OX1 3PS, U.K.

Differences in the environment of piglets born iato outdoor farrowing system (OFS) and that ofgtégborn into an indoor
farrowing system (IFS) might be expected to leaditferences in their behaviour. This study comgate behaviour of piglets within a
commercially run OFS with that of piglets withicammercially run IFS.

Six piglets each from an OFS and an IFS, locatgitedt to each other on the same farm, were usegs B each system were of
the same breed. Each piglet was from a differéiet land was marked approximately 30 min beforefagions began. Behaviour was
recorded using instantaneous sampling and a 5 gleanterval, for a continuous 4 h period, from @@6 1400 h at 1, 8 and 15 days
postpartum. For the first 2 h post weaning, at @xprately 28 days of age, behaviour was recordetjus10 s sample interval. Summed
observations of each behaviour for each piglet achaelay were used as raw scores in the analysiatafand comparisons of each
behaviour were made between the 2 groups usirggst{tevo-tailed) for independent samples.

At day 1 postpartum, behaviour did not differ sfigaintly between the 2 groups. At day 8 postparttima,OFS group displayed
significantly greater amounts of lying-exploratq®/9 + 2.0 vs 0.0t 0.0, mean percentagestandard deviatioR<0.005) and rooting
behaviours (5.2 4.8 vs 0.8t 0.7;P<0.05) and, at day 15 postpartum, significantlyagge amounts of rooting (653.2 vs 1.2+ 1.1;
P<0.005) and aggressive (141.3 vs 0.1+ 0.1; P<0.05) behaviour. Over the first 2 h post-weanthg, OFS group continued to display
significantly greater amounts of rooting behavii6.0+ 10.5 vs 4.8 5.5;P<0.05). The IFS group showed greater amounts ddisgc
behaviour (8.% 4.3 vs 18.& 9.8;P<0.05) at day 15 postpartum.

Differences between the two groups were expressedigally in rooting behaviour. These differenca® explained by 2,
compatible hypothesise (i) that the presence aofitatde rooting substrate in the OFS stimulatesrtioting behaviour of the piglets and
(i) that the physical restraint of sows in the I&#®ws piglets to express their exploratory mdtom specifically at suckling/massaging
the udder.
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An analysis of feather pecking interactions in indridually marked laying hen chicks
B. Wechslet and B. Huber-Eichér

'Bundesamt fiir Veterinarwesen, Priifstelle fir Stalleinrictpum FAT, 8356 Tanikon, Switzerland éM)teilung Sozial- und
Nutztierethologie, Zoologisches Institut, Universitat Bé&imologische Station Hasli, Wohlenstrasse 50a, 3032
Hinterkappelen, Switzerland

The aim of the present study was to investigate whether éhadilvbirds specialise in feather pecking. Laying hen chicks
(white Lohman Selected Leghorn hybrids) were individually marénd reared in groups of 30 or 31 in pens with a slatted
floor. Feather pecking interactions were recorded when the chicksAaeweeks of age.

In experiment 1 (10 groups), on average 83% of all groaipimers were recorded at least once as initiator of a feather
pecking interaction. In each group, 2 to 6 individuals hashther pecking rate that was more than twice as high as the average
rate for the group. These birds were defined as “high rate peckérey. made up 12% of all chicks observed in this
experiment but initiated 39% of the recorded feather peckingatttens. Every feather pecking interaction was classified
(with increasing intensity) as pecking, pinching, pullingpducking. Compared to the other group members, “high rate
peckers” had a significantly higher proportion of their feathecking interactions classified as plucking and a lower
proportion classified as pecking. There was no evidence thaidodl birds specialised in pecking at a few selected group
members. In experiment 2 (3 groups), chicks that had justfdeakthe feathers of a conspecific, initiated significantly more

feather pecking interactions during a subsequent 2 min focabhpnotocol than control birds that had not pecked at a pen
mate before the start of the protocol.

It is concluded that the feather pecking interactions of indaligrowers are clustered in time and that the behaviour is
not performed by just a few specialised members of a groupwetdr, in comparison to the other group members, some
individuals are characterised by relatively high rates and moreeskvers of feather pecking.



Posters

The effect of reversal of the day- night routine ordrinking behaviour of horses
D. Welford', D. S. Mills, K. J. Murphy and D. Marlir§

'De Montfort University Lincoln, School of Agriculture andrkiculture, Caythorpe Court, Caythorpe, Lincs. NG32 3B
and®The Animal Health Trust, Equine Research Centre, P.O. BNeWmarket, Suffolk, CB8 7DW, U.K

Dehydration effects the performance of horses in competitiodrgiws et al., 1995 :quine Vet. J. Suppl8: 294 -
297). It is therefore essential that total body water levelsgtimised prior to work. In most cases this depends tumtery
drinking behaviour; this is usually adaptive and varies withsupply of water in the environment, the physiologitatesof
the individual, the behaviour of conspecifics and possiblypgadous rhythm. It is not uncommon for sports horsesmtergo
frequent changes in management in association with their workimnttle case of international travel, this may involve
considerable temporal shifts in the normal routine. Thidysteports the impact of a controlled shift in management on
voluntary water consumption.

Using a related design experiment, the water intake of 6 mahamedghbred horses (3 mares, 3 geldings) within an
established yard routine was monitored for 7 days priemtb 7 days starting with a 12 h shift in their normal manzmnt
regime (periods | and Il, respectively). Water intake was recagdery 2 h. Period | management consisted of box rest with
30 min exercise in a horse walker between 0915 h and 1030 bs(nvare exercised first) and feeds at 0700 h, 1300 h and
1900 h. Period Il management was with a 12 h shift, sctfilkeahorses were exercised between 2115 h and 2230 h and fed at
1900 h, 0100 h and 0700 h. The meals at 0700 h and 1@@@ehidentical for any given individual throughout the gtudata
were analysed using Wilcoxon matched pairs test and foundsigriécant atP<0.01 or not significant &>0.05.

During period I, all horses showed a significant decreadeein 24 h water intake (mean daily intake for period Il was
25.5 | vs 27.5 | during period 1). This reduction i B water intake was largely due to a significantly lower wisteke
during the day (0700 h to 1900 h). The mean intake recomt@dse 12 h was 15.7 | during period | and 13.1 hduperiod
[I. Night time water intake (1900 h to 0700 h) showedsigmificant difference between periods. There was no significant
difference in water intake during the periods which included ese€900 h - 1100 h for period | and 2100 h - 2306rh f
period Il ). This may reflect a negligible level of fluid $ofrom sweating during the exercise period at the low ambient
temperatures of the trial (meafiC2 range to 8.4 - 12°6). The results also showed that during period Il, sicanitly less
water was drunk around the 4 h including the second feed {10h a mean of 1.8 | compared to 3.7 | during the exjeit
time (1300 h) in period .

These results suggest that the change in time of feeding waspartant variable affecting the total daily voluntary
fluid intake of horses. Feeding is accompanied by a periogcofased drinking, but a 12 h shift in feeding time is agseiti
with a reduction in the level of periprandial water intake. T¥as not compensated for within the 7 d within this study
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The behaviour, public perception, and welfare
of sheltered dogs

D.L. Wells and P.G. Hepper

School of Psychology, The Queenls University of Belfast, BW7 1
North Ireland

In Northern Ireland, approximately 12,000 dogs end up im@nshelters every year; the majority are destroyed. The
chances of a sheltered dog becoming purchased, and consequenmtbifaie, are dependent upon a visitor finding it
appealing. People prefer dogs which are at the front ratheritbdatk of the cage, quiet as opposed to barking, and alert, i.e.
standing, sitting, moving, rather than non-alert, i.e.ingstsleeping (Wells 1996; Wells & Hepper 1992). Thiseassh
examined the behaviour of sheltered dogs to determine whethdrsaghayed in ways which could be perceived as undesirable
by potential purchasers. One hundred dogs sheltered by tter Slsciety for the Prevention of Cruelty to Animals were
studied over a 4 h period. The dogs’ position in the cagat(fmiddle, back), vocalisation (barking, quiet, other}l activity
(moving, standing, sitting, resting, sleeping) were recarBeds spent significantly fkes=144.85,P<0.001) more time at the
back of the cage (67%). This may reflect negatively upon viditperceptions, given their preference for dogs at the front of
the pen. Dogs spent very little time (2.4%) barking;{£5876.55,P<0.001). Given peoples’ preference for dogs which are
quiet, this behaviour may promote positive public perceptibmgs spent significantly ¢Re>=103.79,P<0.001) more time
standing (52%). This may have a positive effect on public pgocep given their liking for dogs which are alert. Firghn
indicate that a sheltered dog’s vocalisation and activity may g@eopositive public perceptions. The dogs’ position incdge
is more concerning. The chances of sheltered dogs being purchasedonsequently its welfare, might be improved by
modifying the cage environment to entice dogs to the frotiteopen.
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Efficacy of synthetic feline facial pheromone analgue for the treatment of chronic non-sexual urine
spraying by the domestic cat

J.C. White and D.S. Mills
De Montfort University Lincoln, School of Agriculture andrkiculture, Caythorpe Court, Caythorpe, Lincs NG32 3ERK.U

“Feliway” (Sanofi Sante Nutrition Animale) is a synthetic ana®gi the feline facial pheromone F3 (Pageat, 1996,
XXlst Congress of the World Small Animal Veterinary gigsion, Jerusalem, Israel). A 96.7% efficacy for the elimination of
recent onset (less than 3 mo) urine spraying has been refeaigeb(, 1996). The current study reports the results ofieatlin
trial involving 57 cats in 46 U.K. households possesSityg less cats, where urine spraying had been a consistelanprioi
at least 4 mo.

All cases were either neutered male cats, entire or neutered female catsramdassified as reactionary sprayers. The
average age of cats in the trial was 7.3 years (range 8 mo w®ats) yith a mean problem duration of 56 mo (range 4-120
mo). The trial was divided into 6 periods, during whisl omestic environment remained consistent: weeks -1, 14253
Progress was monitored centrally on a weekly basis. None eéthuited cases were on medication relevant to the condition.
For the first 7 days of the trial (week -1), the owners weqaiired to record the incidence of urine spraying over each 24 h
period without the use of “Feliway”. Treatment commenced on D&n@. depression of the “Feliway spray” was applied to
the urine mark, from a distance of 10 cm, about 20 cm abowgrdlwead. Other prominent areas thought likely to attract the
cat’s attention were also treated at this time. On average arc@raaes were treated in each household. Single applications
were made in single cat households. If more than one cat wastpretbenhousehold, “Feliway” was applied twice daily, 12 h
apart. Owners were asked not to modify their routine or attémpmplement any other behaviour modification for the
duration of the trial. Use of “Feliway” continued until Day, 3%ek 5.

Fifty-two out of 57 cats (91%) had reduced their rate ofyEpg by day 35, representing 42 out of 46 households
(91%). These results were significantPat0.05 (urine marks per cat weeks -1 and 5). Thirty cats #érhouseholds (57%)
had not sprayed during the last 7 days of the trial. Nettfenumber of cats in the household, age of cat nor duration o
problem was predictive of the degree of improvement obtained.

Unpublished placebo controlled trials by Pageat have demonsttatdpplication of the carrier used for F3 in
“Feliway” has no significant effect on the incidence of urine spayy cats. The results therefore suggest that “Feliway” is
effective in the management of long-standing cases of urine sgriayihe home by domestic cats.
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The foraging behaviour ofad libitum compared with restricted fed sows housed in dynamigroups

X. Whittaker?, H.A.M. Spooldef, S.A. Edwards
S. Corning and A.B. Lawrence

'SAC, West Mains Road, Edinburgh, EH9 3JG, U.K.AMAS Terrington, Terrington St. Clement, King’s Lynnefdli,
PE34 4PW, U.K.

The food restricted sow exhibits high levels of foragingabvedur in the post-prandial period. This behaviour has been
shown to contribute to the development of stereotypies andateaythrough increased activity levels or frustration, tead
aggression. Providing sows with a high fibre digétlibitummay reduce hunger, thereby reducing foraging motivation and th
need for straw to be provided as a foraging substrate. Thefaims experiment was to compare the foraging behaviour of
sows fed a high fibre dietd libitum (A) with that of restricted (R) fed sows. Over a period ®fmo, 10 groups of 5 gilts were
entered into 2 existing groups of sows housed in adjacant-sedded pens. Non-experimental gilts and sows were used to
maintain group size at approximately 35 animals througheuexperimental period. R gilts were fed 2.2 kg (second parity:
2.4kg) of a conventional pregnancy diet (12.6 MJ DE/kg)da#d an electronic sow feeder. Gilts on the A treatment had free
access to a high fibre diet (11.4 MJ DE/kg) containing uassald sugar beet pulp (60%) from 5 single space hoppers.
Subgroups were observed on 5 occasions during their fassesond gestation every 20 min, from 0900 to 1100 h 48d 1
to 1230 h and from 1300 to 1500 h and 1530 to 163Dhk. total number of skin lesion was scored 8 times dwaah
gestation (days -1, 1, 3, 7, 14, 28, 42 & 56 relativihéoday of introduction).

Sows on the A treatment spent significantly more time fee@ngs A; 0.7 vs 7.7%2<0.001) than R fed sows. After
adjustment for the time spent feeding, A sows spent signifiy more time inactive/asleep (R vs A; 63.9 vs 74.R%4).05)
than R sows, but only during the first parity. In aiddit A sows spent significantly less time manipulatingwst(R vs A; 12.8
Vs 7.6%,P<0.010) and spent less time manipulating substrates oteistraw (R vs A; 8.8 vs 5.598<0.001) than R sows.
Sows on the A treatment also had fewer skin lesions onrtta iy following introduction (R vs A; 97.2 vs 63F0.05) than
sows on the R treatment. The libitum feeding of a high fibre diet appeared to be more successfaltisfying feeding
motivation than restricted feeding of a conventional diet. Sufdeding regime may, therefore, be instrumental in mitigating
the development of aggressive or stereotypic behaviours, espétigyistems in which a foraging substrate is not provided
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Individual variation in the voluntary intake of dif ferent flavoured solutions by Thoroughbred
gelding horses

S. Wishart, K.J. Murphy and D.S. Mills
De Montfort University Lincoln, School of Agriculture addrticulture, Caythorpe Court, Caythorpe, Lincs. NG32 3ER.

Taste is believed to be important in the selectibfioods by horses (Fraser, 1992, “The BehaviduHarses”) and it is
generally presumed that horses perceive similée rasdalities to man (Waring, 1983, Horse Behavidilie Behavioural Traits and
Adaptations of Domestic and Wild Horses, includimnies) Randall et al. (1978 of Anim. Sci47: 51-55 ) have previously reported
on the responses of immature horses to sweet, salty and bitter solutions. They noted individuatiation in response to the test
chemicals. Intake is however more likely to be etifed by the more complex quality of the food flanodence particular flavour
additives are employed in both horse feeds andrelgte solutions in order to increase intake. Teeception of this requires the
integration of olfactory and gustatory stimuli. Tewarent experiment aimed to assess the effecamicplar flavours on intake.

Six mature geldings were offered 1 of 6 flavousadutions (apple, blackcurrant, honey, orange, mianilla) for 4
consecutive days using a 2 choice preference lsiured solution vs tap water (Goatcher and Chut&70,J. of Anim. Sci30:
777). During the course of the trial, each horse @gosed to every flavour and this was preparédet@ame concentration for each
individual. Management practices were constantuinout the test period.

Since individual daily fluid intake in horses haarge variance, a relative measure of preferaraeused; this was based
on a mean intake of 60% or more for either of thifuRis offered during a test period. No flavour smeonsistently preferred or
rejected by all test subjects. Individual prefeenwere apparent. Apple was rejected by 4/6 arférpee by 1/6, blackcurrant was
rejected by 5/6 and preferred by 1/6, honeyed waésrrejected by 4/6 and preferred by 1/6, oranag mjected by 4/6 and preferred
by 0/6, mint was rejected by 1/6 and preferred By @d vanilla was rejected by 3/6 and preferredl8; Three individuals
expressed no preference towards the flavouredigontuaind rejected apple, blackcurrant, honey amilaa2 of these also rejected
orange and 1 mint. The data suggest that intak@lne individuals may be affected by an elementophobia and that this may be
overcome with a longer test period and the volyntatake of any product may also be improved byvgliog it in a variety of
flavours. Both of these factors may be of commésignificance.
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Effects of age at weaning on belly-nosing behavioum piglets
E. Worobec, I.J.H. Duncan and T.M. Widowski
Department of Animal and Poultry Science, University of Gué&iuelph, Ontario, N1G 2W1, Canada

Segregated early weaning (SEW) is a swine management system wifeteegre removed from the sow at an early
age and transported to a separate growing facility. Average weagé@sgn SEW systems range from 16-17 days to as low as
7-10 days postpartum. North American commercial swine opesatiom rapidly shifting to SEW systems with very little
information about the behavioural implications. The objectivihis study was to observe the possible behavioural eféécts
early weaning. Piglets were weaned at 7, 14 and 28 days of age. ffilals were conducted with 9 litters in each trial. At
random, 3 litters were assigned to be weaned at 7 days, 3Jayd4nd 3 at 28 days. Litters were mixed and the piglets were
grouped in pens of 10, giving 2 pens per weaning ageipkrTthe piglets were videotaped for 5 periods of 48 h dudiays
7-8, 11-12, 14-15, 28-29 and 42-43. Additional quatitie information such as feed intake, body weights and skegriity
scores were recorded weekly.

Belly-nosing, an oral-nasal behaviour directed at other pjgheéy induce skin lesions and stimulate aggression.
Belly-nosing occurred infrequently on the first 2 days afteaning at all 3 weaning ages (Table 1). Piglets weaned at 7 days
spent a large percentage of their time belly-nosing 4 daysvedtaring. This increased level of belly-nosing continued dntil
weeks after weaning. At 6 weeks of age piglets weaned at 7 arayé£ahtinued to spend more time belly-nosing than the
piglets weaned at 28 dayB<0.05). Throughout the period of observation, piglets wdat 7 days belly-nosed 10 times more
than piglets weaned at 28 days of age. Piglets weaned at 14 alaggeh belly-nosed only 3 times more than the 28 day
weaned animals. This suggests that the relationship betweennbsihg and age at weaning may look more like an
exponential curve than a linear relationship. These very early weaaigkds (7 day) also exhibited escape behaviour
immediately following weaning, exhibited low levels of explary behaviour and spent less than 1% of their time at the
feeder 2 days post-weaning. These results suggest that earlyngveanises significant behavioural differences over a
prolonged period.

Day Observed
Agel
. Day Day Day Day Day
atweaning 709 11812 14815 28829 42843
7 1.3+ 10.7+ 10.3 6.4+ 2.4+
days 0.3 1.3 +1.00 0.92 0.29"
14 - - 1.2 1.9+ 1.6+
days +1.7° 0.97 0.38
28 - - - 0.61+ 0.44+
days 0.69 0.27

Table 1: Percentage of time piglets spent belly-nosing.€.m.) per piglet per 48 h. Numbers within columns with
different letters are statistically differef®<{0.05).
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Stereotypies revisited: the dynamic view
H. Wirbel
University of Bristol, Division of Animal Health and Hhasdry, Langford House Langford, Bristol BS18 7DWKU.

Stereotypies are perhaps the most striking behavioural sgngdtmtensive housing. They occur in a wide variety of
zoo, farm, and laboratory animal species and are considered to seflece behavioural disorders. Research on stereotypies
has thus become one of the major issues in applied etholegy tii@ last 10 years considerable efforts have been undertaken
to unravel the causal as well as the functional aspects of stéesotypey have been associated with pathological neuronal
functioning, coping with chronic stress or self-narcotizattmough the release of endogenous opioid peptides. Expeaiment
research, however, has not yet produced satisfying evidenceporsapy of these ideas. An important reason for this reay b
the use of inadequate animal models. Stereotypies are defined &tvegpetariant behaviour patterns without obvious goal
or function. Though widely accepted, this definition has rejyatgiven rise to controversial discussions, mainly because it
covers a far wider range of behaviours than was presumably éateRevisiting stereotypy reviews and conceptual papers for
the nature of stereotypies reveals a picture that goes far bdyomttfinition presented above. In contrast to the static view
expressed in the definition, there is wide agreement on additwraracteristics that are used to refer to the dynamic,
developmental processes that shape the final form of sterectiymaghout ontogeny. These include increasing performance,
decreasing flexibility, and emancipation from the causal factitts age. Nevertheless, since these dynamic features are not
defining criteria, theoretical ideas on stereotypies will coetittube tested using animal models (behaviour patterns) that do
not apply (e.g. many redirected behaviours, displacement actiwitieation movements etc.). This hampers identification of
both the mechanisms underlying stereotypy development and tisequences for the individual. For example, after
replicating an experiment Schouten and Rushen (189, Anim. Behav. Sc83: 17-26) rejected Cronin, Wiepkema and van
Ree, (1985, Neuropeptides 6: 527-530) original findingt tfhe opioid-receptor blocker naloxone disrupted stereotypic
behaviour by sows. Only Schouten & Rushen’s (1992) categfosyereotypy included all forms of oral chain manipulation
(redirected feeding/foraging) whereas Cronin et al. (1985) bfidedl individual sequences of stereotyped behaviour prior to
testing. As a result of such inconsistency, stereotypies mpgaamssentially heterogeneous. Understanding stereotypies
means to understand the processes by which a given behaviopoaisegthe ‘source behaviour pattern’) is shaped into the
stereotyped form. The dynamic characteristics of stereotypiedcittyptelate to such processes. Increasing performance,
decreasing flexibility and emancipation from the eliciting stinawe behavioural changes that suggest the existence of
underlying neuronal correlates. To be able to detect them and #ssiessgnificance (e.g. in terms of animal welfare), it is
essential to use appropriate animal models. The consensualigefaiistereotypies is no guarantee for that. Therefore, using
the dynamic characteristics of stereotypies to redefine them inr@ nigad manner would substantially reduce the range of
behaviour patterns considered as stereotypies to form a morerbhad meaningful category. The implications of this for
both stereotypy research and the use of stereotypies as indafgto welfare will be discussed.
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Behavioural and physiological effects of intraceretmventricular infusion of corticotropin-releasing
factor in sheep

K. Yayou, H. Otani, N. Takusari, K. Uetake and kafhoto
Department of Animal Production, Hokkaido National Agitietal Experiment Station, Sapporo 062, Japan

Considerable evidence suggests that corticotrophin-releasing {&®R6) has an important role in mediating stress
responses, i.e. changes in behavioural, autonomic, neuroendaedrimmmune functions following stress, but its effects on
these functions have not been evaluated in an integrated whole amithel. To extend this concept to sheep we examined
acute changes in behavioural, autonomic and endocrine functidowifig intracerebroventricular infusion of ovine-CRF
(oCRF). Four sheep were infused with either oCRF (0.5d5%8mg dissolved in 0.5 ml artificial cerebrospinal fluid [aCSF])
or 0.5 ml of aCSF into third ventricle over 30 min. Sebialod samples for cortisol measurement were collected via ilidgvel
jugular catheters. Heart rate and rectal temperature were recorded dpetglsystem. Three of 4 sheep bleated 21, 80 or 89
min after the onset of ag of oCRF infusion, and 3 of 4 bleated 46, 47 or 68 afier the onset of 50g of infusion. Five and
50 ug oCRF elicited a dose-related decrease in rectal temperature oeet2®in period after the onset of infusion. 0.5 - 50
Mg oCREF elicited a dose-related increase in plasma cortisol valee2@to 90 min period. These findings indicate that oCRF
is involved in the sheep’s behavioural, autonomic and endoEsponses in a dose-related manner. Further study is needed to
assess the effect of o0CRF considering various stressful contexstablish the integrating neurobiological model of stres
responses.
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Effects of omission of reward after classical andperant conditioning on vocal behaviour of the
laying hen
(Gallus gallus domesticus)

P. Zimmerman and P. Koene

Agricultural University Wageningen, The Netherlands

Diminished welfare in laying hens partly arises from thwagrtdf biologically significant behaviour (=frustration)
under intensive husbandry conditions. This frustratiqgaradably vocally expressed through a specific vocalisatiorayfirey-
call. If diminished welfare is actually expressed through thandagall, it should be possible to use this vocalisatiora as
reliable welfare-indicator of laying hens in a particular systdowever, 2 requirements have to be met: first, when a hen is
thwarted in a certain behaviour an increase in the laying-call has found. And second, some features of the laying-call
must vary consistently with a change in the animal’'s welfare.stat

Concerning the first requirement the following study wasiedrout. In automated Skinnerboxes 20 hens of 2
commercial laying strains (10 ISA Brown Warrens, 10 ISA hieghorns) were subjected to classical conditioning; 3 red
lights made the hens approach the feeder, the feeder went up amethesllowed to eat for 5 s. After training the hens were
divided in 2 groups; 1 group first got a control sesgl®O0OD) and after that a frustration session (NO FOOD=gfepder),
for the other group it was the other way around. Duringtfation we found a significant increase in the number afday
calls (R 1514.16,P=0.002) compared to the control situation.

Concerning the second requirement the effect of deprivatiorustrdtion of feeding behaviour was tested. This was
done by training the hens to peck a key for a food rewardr Adaching baseline criterion each hen was randomly subjected to
4 different durations of food deprivation (0, 8, 23 aich} and tested as in the previous experiment. The firstseshdw that
the change in deprivation is expressed in variation in the fateedaying-call. There was a gradual increase in number of
laying-calls and the mean duration and number of elements peg-egil increased with increasing time of deprivation.
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