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Programme

ISAE'99 Programme

Tuesday 17th August

10:30 ISAE Council Meeting in the meeting room "Messanin"
14:00 -22:00 Registration, Poster installation
20:00 - 22:00 Welcome receptionin Lillehammer Art Museum



Programme

Wednesday18th August

07:30 Registration and poster installation
09:00 Opening of the Congress
David Wood-Gush Memorial Lecture. Hall A

Human-animal relationships
Chair: Pierre Le Neindre Page
09:30: 10:30 Paul H. Hemsworth 32
Human-animal interactions in livestock production

Poster session and coffee break

10:30 11:10 Authors of even numbered posters stay at theirepost

Session A Human-animal relationships Hall A
Chair: Pierre Le Neindre Page

11:10 11:30T.M.S. Dalsgaard, V. Pedersen 44
Long-term effects of handling the blue fox durihg post-weaning
period

11:35 11:55 J. Lensink, I. Veissier, X. Boivin 45

Extra contact with the stockperson modifies veales responses
to humans, handling and their productivity

12:00 12:25L. Grignard, X. Boivin, A. Boissy, P. Le Neindre 46
Are docility and temperament identical conceptddscribe the
reactivity of cattle to huma®

12:30 13:25 Lunch




Programme

Wednesday18th August

Session B Chrono-ethology Hall B
Chair: Bjgrn Forkman Page
11:10 11:30 GU. Fleissner, Ge. Fleissner, K. Scheibe 53

Applied chrono-ethology - neurobiological backgrdumethods
and implications

11:35 11:55 Ge. Fleissner, Gu. Fleissner 54
Biology of timing — an interactive CD including sens on
chrono-ethology and chrono-ecology

12:00 12:25K.M. Scheibe, A. Berger, W.J. Streich, K. Eichhorn 55
Quantitative analysis of ultradian, circadian aeds®onal time
patterns of behavioural rhythms for the evaluagbwell-being of
animals in captivity and wildlife conditions
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Wednesday18th August

Session A Human-animal relationships Hall A
Chair: Paul Hemsworth Page
13:30 13:50J. Rushen, L. Munksgaard, A.M. de Passille, J. Ladeig a7

Dairy cows’ use of visual cues to recognize people

13:55 14:15 S. Raussi, J. Lensink, X. Boivin, I. Veissier, M. Wkkoénen 48
The effect of the social environment and human adrma veal calves’
responses to humans

14:20 14:40 S. Waiblinger, C. Menke, J. Korff, R. Palme, A. Buber 49
Effects of handling and the presence of differesrspns on
behaviour and heart rate of dairy cows during fsaaon

14:40 15:10 Coffee

Session A Human-animal relationships Hall A
Chair: Xavier Boivin Page

15:10 15:30 N.J. Rooney, J.W.S. Bradshaw, I.H. Robinson 50
The effects of play on the dog-human relationsaipexperimental
study

15:35 15:55 A. Miura, J.W.S. Bradshaw, H. Tanida 51

Childhood experiences and attitudes towards aniraadtudy of
university students in Japan and the UK

16:00 16:20J.S.J. Odendaal 52
The role of phenylethyl amine during positive hurtzmg
interaction
Workshop Hall A
19:30: «What do students of applied ethology need to leaPnDidactics

of teaching behavioural biology and related disciphes»

Organised by Bjarne O. Braastad
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Programme

Wednesday18th August

Session B Animal environment Hall B
Chair: Vivi Pedersen Page
13:30 13:50H.H. Kristensen, C.M. Wathes 56

The behavioural responses of laying hens to atnesgpAmmonia

13:55 14:15 T. Cornetto, |. Esteve 57
Utilizing artificial cover to improve use of penrger by domestic
fowl

14:20 14:401.C. de Jong, I.T. Prelle, E.D. Ekkel, J.A. van déurgwal, E. 58

Lambooij, S.M. Korte, M.A.W. Ruis, H.J. Blokhuis, J.M.
Koolhaas. Effects of environmental enrichment on behaviour
and physiology of growing pigs

14:40 15:10 Coffee

Session B Social behaviour Hall B
Chair: Henrik Simonsen Page

15:10 15:30 P.H. Zimmerman, A.S. Lundberg, L.J. Keeling, P. Koae 59
Audience effect on the expression of frustratiothie domestic
laying hen

15:35 15:55 M. Giersing, K.S. Vestergaard, A. Andersson 60
Rank order and aggression in repeatedly regrouze amd
female pigs

16:00 16:20L.J. Pedersen, T. Heiskanen 61

Sexual motivation in relation to social rank inrfadused sows
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Programme

Thursday19th August

Plenary session: Aggression, fear and coping Hall A
Chair: Joy Mench Page
08:30: 09:05 J.M. Koolhaas, K. Kato, P. Meerlo, A. Sgoifo, S.Fde Boer 34

Aggression and behavioral plasticity

Poster session and coffee break

09:05: 09:45 Authors of uneven numbered posters stay at thaitepo

Session A Aggression, fear and coping Hall A
Chair: Joy Mench Page
09:45 10:05S. Schonreiter, C. Exner, J. Unshelm, A.J. Zanella 66

Changes of stress parameters in saliva of pigagtransportation

10:10 10:30 M. Vierin, M-F. Bouissou 67
Influence of pregnancy on fear reactions in ewes

10:35 10:551.L. Andersen, G. Feerevik, K.E. Bge, M. Bakken 68
Fear responses in piglets - an evaluation of method

10:55 11:10 Short break

Session A Aggression, fear and coping il

Chair: Linda Keeling Page
11:10 11:30 A.M. Janczak, B.O. Braastad, M. Bakken 69
Effects of selection on social defensive-behawviamice

11:35 11:55 H. Hopster, J.T.N. van der Werf, A.M.L. Coppelmans,S.M. 70
Korte, C.G. van Reenen, H.J. Blokhuis
Obective measurments of fear in dairy cattle

12:00 12:25J. Malmkvist, S.W. Hansen 71
Effects of serotonergic drugs on approach behaviofarm mink

12:30 13:25 Lunch
Thursday19th August

12



Programme

Session B Mother-young behaviour Hall B
Chair: Lena Lidfors Page
09:45 10:05K. Thodberg, K.H. Jensen 72

How to test sows’ motivation to nurse their pigkets

10:10 10:30 M.J.R. Paranhos da Costa, L.M. Toledo, V.U. Crombeg, U. 73
Piovezan, J. N. dos S.G. Cyrillo, A.G. Razook, A.QRuggieri,
L.A. de Figueiredo.Behaviour of the cow and calf at calving and
its relationship to the calf’'s weight or death unteaning

10:35 10:55L.C. Pinheiro Machado Filho, A.L. Schmitt, M.C. Yunes, J. 74
Hoffmann, S.A.F. de Quadros
Development of the behaviour of water-buffalo calve

10:55 11:10 Short break

Session B Mother-young behaviour Hall B

Chair: Jeremy Marchant Page
11:10 11:30J. Maletinska, M. Spinka, J. Vichov§ |. St-hulova, J. Panama, 75
J.Simnek
How do sows distinguish own from alien piglets?
11:35 11:55 B.|. Damm, K. V. Vestergaard, D.L. Schroeder-Petesen, J. 76
Ladewig
The Effects of Branches on Nest-Building Behaviousilts
12:00 12:25L. Dybkjeer, A.N.W. Olsen, F. Mgller and K.H. Jensen 77
The effect of four different methods of introducisgws and
piglets to a multi-suckling pen on behaviour patseof importance
for the piglet mortality

12:30 13:25 Lunch

13



Programme

Thursday19th August

Session A Social behaviour Hall A
Chair: Jeff Rushen Page

13:30 13:50 S. Gunnarsson, J. Yngvesson, L. J. Keeling, B. Faman. 62
Early access to perches enhances spatial awarenthesdomestic
hen

13:55 14:15 K.E. Bge, I.L. Andersen, A.L. Kristiansen 63

Feeding stall design and food type for group houkgdsows - effect on
aggression and access to food

14:20 14:40 M.A.W. Ruis, J. de Groot, J.H.A. te Brake, J.A. varde 64
Burgwal, J.H.F. Erkens, H.J. Blokhuis, J.M. Koolhaas
Impact of individual and pair-housing following salcdefeat on
behaviour and physiology of growing gilts.

14:45 15:05 O.H.P. Burman, M. Mendl| 65
Short-term social memory in the laboratory ratsiisceptibility to
disturbance

15:10 15:30 Coffee

ISAE Annual General Meeting Hall A

15:30 17:30

17:45 Departure Evening tour on the lake Mjgsa with S/S
Skibladner

14
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Thursday19th August

Session B Free papers Hall B
Chair: Christian Krohn Page
13:30 13:50C.C. Ketelaar-de Lauwere, A.H. Ipema, J.H.M. Metz 95

The effects of sward height and distance between dad pasture
on the behaviour of dairy cows when grazing is comdb with
voluntary automatic milking

13:55 14:15 C.R. Heleski, A.C. Shelle, B.D. Nielsen, A.J. Zarlal 96
Comparison of behavior and welfare in weanling eésngnder two
industry-practiced weaning methods

14:20 14:40 H. Andenees, I. L. Andersen, K.E. Bge 97
The effect of early weaning from milk replacer tie behavior and
production of calves

14:45 15:05M.B. Jensen, R. Kyhn 98
An increase in space allowance increases earlylq@hgviour in
group housed dairy calves

15
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Friday 20th August

Plenary session: Animal welfare Hall A
Chair: Donald Broom Page
08:30: 09:05 B.M. Spruijt, J. Drabbe Kunzel von Frijtag 36

How is welfare represented in the brain?

Poster session and coffee break

09:05: 09:45 Authors of uneven numbered posters stay at thaitepo

Session A Animal welfare Hall A

Chair: Donald Broom Page
09:45 10:05R. O. Moe, M. Bakken 78
The use of stress induced hyperthermia for evalnaif fear in fox
welfareresearch
10:10 10:30 T. Horn, G. Marx, J. Thielebein, E. von Borell 79
Vocalisation analysis and physiological correlatagng the
castration of pigs
10:35 10:55J.E. Kent, R.E. Jackson, V. Molony, B.D. Hosie 80
Can methods of acute pain reduction alter the ¢biaflammatory
response and associated pain to rubber ring castiatd tail
docking of two day old lambs?

10:55 11:10 Short break

Session A Animal welfare Hall A

Chair: Jan Ladewig Page
11:10 11:30A.J. Zanella 81
Hippocampal glucocorticoids and their receptorsteemediators
of behavioral responses to stress
11:35 11:55 J. Cooper, G. Mason 82
Assessing the behavioural needs of midkigtela vison)using
three methodologies from human microeconomics
12:00 12:25G. Mason, C. Clareborough, J. Cooper 83
Drink or swim? Using substitutability and physioiog) responses
to frustration to assess the importance of swimmwager for mink

12:30 13:25 Lunch

13:30 Excursions
19:30 Congress banguet

16
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Friday 20th August

Session B Companion animal behaviour Hall B
Chair: Andreas Steiger Page

09:45 10:05E. Rivera, B. Neilsen, J. E. Shelle, A. J. Zanella 84
The effect of housing environment on response®udds to initial
training

10:10 10:30 B.O. Braastad, |I. Westbye, M. Bakken 85

Frequencies of behaviour problems and heritalolitpehaviour
traits in breeds of domestic cat

10:35 10:55L. J. Keeling, A. Blomberg, J. Ladewig 86
Horse-riding accidents: When the human-animal iexahip goes
wrong!

10:55 11:10 Short break

Session B Abnormal behaviour Hall B
Chair: Georgia Mason Page

11:10 11:30 M. Tauchi, Y. Yuan, R.J. Aulerich, A.J. Zanella 87
The association between genotype, stereotypie$eaatisteroids
in mink

11:35 11:55 I. Horrell, P. A'Ness 88
Stone-chewing in outdoor pigs

12:00 12:25F. B. Kim-Madslien, C.J. Nicol 89
Does poor litter quality frustrate brown layers aadise feather
pecking?

17
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Saturday 21th August

Plenary session: Motivation Hall A
Chair: W. Ray Stricklin Page
08:30: 09:05 B. Forkman, M.J. Haskell 38

Incentive: the neglected facet of motivation

Poster session and coffee break

09:05: 09:45 Authors of uneven numbered posters stay at thaitepo

Session A Motivation Hall A
Chair: Per Jensen Page

09:45 10:05R.D. Kirkden 90
Assessing motivational strength using the areamuth@edemand
curve

10:10 10:30 A.C. Lindberg 91

Effects of vacuum and real dustbathing bouts onbaising
motivation in domestic hens
10:35 10:55

10:55 11:10 Short break

Session A Domestication Hall A
Chair: Morten Bakken Page
11:10 11:30K. Schiitz, P. Jensen 92

Foraging behaviour and activity in red junglefo@lallus gallus)
and in domesticated breeds

11:35 11:55 T. Rekila, J. Mononen, L. Nurminen, J. Sepponen, MHarri 93
Selection against fear in farmed blue foxes

12:00 12:25L.V. Osadchuk 94
Effects of selection for domestic behaviour on sesgxual
interactions and steroid hormone levels in silearmhales

12:30 13:00 Closing of the Congress

13:00 14:00 Lunch

18
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Saturday 21th August

Session B Free papers Hall B
Chair: Page
09:45 10:05N.B. Prescott, C.M. Wathes 99

The role of light intensity in feeding preferenessl behaviour of
domestic layer fowl

10:10 10:30 M. Harri, L. Ahola 100
Dispersal behaviour in farmed foxes housed in cotetecage
system

10:35 10:55N.J. Fiscus, |. Estevez, W.R. Stricklin 101

Will domestic fowl roost on angled percehs?

10:55 11:10 Short break

Session B Free papers Hall B
Chair: Hans Hopster Page
11:10 11:30R. Sargent, P.H. Hemsworth, R.G. Campbell, G.M. Croin 102

The behaviour of male growing pigs housed in a ditep and
conventional housing system

11:35 11:55 E.K.M. Jones, N.B. Prescott, C.M. Wathes, P. Cook 103
The réle of U\ light in mating and mate choice of the domestic
fowl

12:00 12:25J. Stefanowska, M. Plavsic, B. Ipema 104
In the context of milking robot failure, does ttaccare if she is not
milked?

19
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List of posters

List of posters
Arranged by subject
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List of posters

Abnormal behaviour

Poster
no. Page
1 T. M. McAdie, L. J. Effect of manipulating feathers of 106
Keeling laying hens on the incidence of

feather pecking and cannibalism

2 T.B. Rodenburg,
W.G.P. Schouten, P.
Koene

Stone chewing in indoor housed pigs 107

3 J.Ohrberg, L. Lidfors

Effect of milk flow rate and presence 108
of a floating nipple on abnormal
sucking between dairy calves

4 [. Wikman, J.
Mononen,T. Rekila, M.
Harri

Stereotyped behaviour in juvenile 109
foxes

Aggression, fear and coping

Poster
no.

Page

5 B. Houx, P. van
Lochem, B. Spruijt

New possibilities for measuring stress 110
responses using Infra Red
Thermography

6 K. Uetake, S. Morita,
K. Tanaka, C. Tsutsui,
S. Hoshiba, K. Yayou,
M. Nakamura

Flight distance as an indicator of 111
temperament in Holstein cows

7 S. M. Korte, Y. van
Hierden, W. Ruesink,
H. J. Blokhuis

Feather Pecking and Coping Styles 112

8 S. Giroux, S. Robert,
G. P. Martineau

Can piglets’ behaviour help to predict 113
their growth?

9 E.K. Visser, H.J.
Blokhuis, J. Knaap, A.
Barneveld

Individual differences in 114
temperamental traits of horses

10 L. Munksgaard, K.L.
Ingvartsen, L.J.
Pedersen.

Responses of young bulls to repeated 115
deprivation of lying down

11  J. Mononen, S.
Kasanen, T. Rekila, M.
Harri

Correlations between feeding test 116
behaviour, adrenal cortex function and
body size in silver foxes/ulpes

vulpesg
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List of posters

12  E. Hydbring, K. Cvek, Effects of reproductive stage, diurnal 117
K. Olsson rhythms and feeding on heart rate and
arterial blood pressure in unrestrained
goats
13 L. Winblad von Effects of omitting three milking 118
Walter, K. Olsson, M. occasions in dairy goats
Rundgren
14 M. J. Haskell, N.C.A. Frustration-induced aggression: the 119
Coerse, B. Forkman  effects of thwarting access to food and
water in the domestic hen.
15 J. Gimpel, G. Mason  Salivary cortisol as a non-invasive 120
indicator of stress in rhesus monkeys
(Macacamulattg: Methodological
considerations
16 R. M. Forde, J. N. Heart Rate Variability: a novel non-invasive 121
Marchant means of assessing fear responses in animals?
17  J.E. Bolhuis, W.G.P.  Relationship between rearing 122
Schouten, H.K. conditions, behavioural strategies and
Parmentier, J.W. immune reactivity in pigs
Schrama
18 K. Yayou, T. Seo, K.  Effects of intracerebroventricular 123
Uetake, M. Nakamura infusion of Arginine-Vasopressin on
plasma cortisol level and behaviour in
sheep
19 M. Bonde, T. Rousing, Repeatability and Inter-rater 124
J. T. Sgrensen. Agreement of Behaviour Tests on
Piglets on Commercial Farms
29 T.Rousing, M. Bonde, Fear Testing in Loose Housing 125
J. T. Sgrensen Systems for Pregnant Sows
21  M.A.Benning, J.T.N. Methods for evaluating HPA-axis 126
van der Werf, S.M. function in dairy cows
Korte, H. Hopster, H.J.
Blokhuis
Animal environment
Poster
no. Page
22 D.B. Haley, J. Rushen, Effects of softer flooring on the 127
AM. de Passillé behaviour, health and productivity of
dairy cows in tie stall housing
23 S. Morita, S. Sugita, S. The effects of feeding space 128

Hoshiba

allowance for cows on eating
behavior characteristics in free-stall
housing
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List of posters

24  S. Sugita, S. Morita, T. The effects of the density of cows in 129
Kobari, S. Hoshiba free-stall housing on stall utilization

and lying behavior

25 J.R. Morris, F.J. Eating and Resting Behaviour of 130
Hurnik, G. Schwarting Market Weight Pigs in a Nirtingen

Housing System

26 R. H. Bradshaw, D. M. Behaviour and performance of sows 131
Broom and piglets in crates and a group-

house deep-straw Thorstensson
system

27 L.A.Boyle, F.C. The effect of housing system during 132
Leonard, P.B. Lynch, gestation on behaviour and skin
P. Brophy lesion scores of gilts in the farrowing

house

28 N.A. Geverink, I.C. de Influence of housing conditions on 133
Jong, E. Lambooij, responses of pigs to preslaughter
H.J. Blokhuis, V.M. treatment and consequences for meat
Wiegant quality

29  R.H. Kauppinen, S. Effect of cold housing on immune 134
Kukkonen, M. Harri, status, serum cortisol and growth rate
M. Valtonen, J. of dairy calves
Sepponen.

30 E. Manninen, A. M. de Preferences of dairy cows kept in 135
Passillé, J. Rushen, H. cold loose house for different kind of
Saloniemi cubicle flooring

31 P.Koene, S.van The effect of increasing broiler 136
Ruiten, E. Bokkers behaviour possibilities by giving

extra furniture and a slimmer body:
the effects of perches and feed
restriction

32  H.Hepola, L.Hanninen, The effect of temperature and 137
P.Pursiainen, V- grouping on behaviour and growth of
M.Tuure, L.Syrjala- dairy calves
Quist, T.Ala-Komi,

M.Pyykkdnen,
H.Saloniemi
33 C.Winckler, A. Ross Effects of a two-sided slope floor 138
versus slatted floor on the behaviour
of dairy cattle

34 L. Hanninen, A. M. de The effect of flooring type and social 139
Passillé, J. Rushen grouping on the growth and activity

of dairy calves

35 V.E. Beattie, N. Preference testing of resting areas by 140
Walker sows in group housed systems
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List of posters

Animal welfare

Poster
no. Page
36 A.M. de Passillé, I. A laser-based method for measuring 141

Veissier, J. Rushen, D.
Colwell

the pain sensitivity of cattle

37 T.Johannesson,J. T. How regrouping of young stock can 142
Sgrensen be expressed as a welfare indicator in
a dairy herd
38 C.M. Vinke, C.N. The effects of the introduction of a1 143
Eenkhoorn, W.J. housing system on the welfare of
Netto, B.M. Spruijt, American mink Mustela visoh
P.C.J. Fermont
39 M.B.M. Bracke, Modelling of pig-expert reasoning to 144
J.H.M. Metz, B.M. assess overall welfare of pregnant
Spruijt SOWS
40 D.B.R. Wandrag, J.S.J. Animal welfare in a metabolic unit-a 145
Odendaal new approach
41  B. Bilcik, L. Kostal, Individual differences in behavioural 146
L.J. Keeling response to a single injection of
apomorphine in chicks - a test to
predict dopaminergic sensitivity?
42  B. Horning, T. Assessment of animal welfare on 147
Ingensand farm level - application of the
»rierGerechtheitsindex” TGI 35 L
resp. TGI 200 in alternative housing
systems for laying hens as an example
43  C.M. Mejdell, S.B. Councils on Animal Ethics in Norway 148
Christiansen and Denmark
44  R.C.Rhodes lll, S.B. Management stressors in 3- and 14- 149
Cassidy, M.M. Nippo. day old lambs
Chrono-ethology
Poster
no. Page
45 A Friebe, J. Swenson, Daily movements, and denning ecology 150
F. Sandegren of female brown beardJfsus arcto}
in central Sweden
46  T. Rumbuchner, N. Chrono-ethology in ungulates - 151

Blaum, B. Kiehm, Gu.
Fleissner

Research and application
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List of posters

47  R. Wicker, T. Jet-lag phenomena of the Kiwi 152
Rumbuchner, S. (Apteryx mantel)i
Sebisch, H. Nickel, Gu.
Fleissner

48  A. Berger, K.-M. Diurnal and ultradian rhythms of 153
Scheibe, F. Schober, A.behaviour in red deeCervus elaphys
Brelurut, W.J. Streich and Przewalski hors&quus ferus

przewalskij, measured through one
year under nature-like conditions
Companion animal behaviour
Poster

no. Page

49 T. Tanaka, E. Ikeuchi, Studies on the Visual Acuity of Dogs 154
Y. Eguchi, T. Using Shape Discrimination Learning
Yoshimoto

50 M. Kobayashi, T. Studies on Numerical Cognition in 155
Tanaka Dogs

51 E. Baranyiova, A. Dogs in Czech households 156
Holub, B. Janaékova,
M. Ernstova

52 T.A. Morgan, J. W. S. Detection and classification of canine 157
Bradshaw, E. A. aggression in rescue centres
M “Bride

53 E. Canali, M. Minero, Does therapeutic riding affect horses 158
V. Cigognini, S. behaviour?
Facchinato, V.
Ferrante, M. Verga

54  A-l. Sandem, B.O. The social bond between man and cat 159
Braastad

55  N.Pipiliagkas, A. Original research in the area of animal 160
Tserveni-Gousi, E. welfare of dog and cat in Greece
Sossidou, A.
Giannakopoulos, A.
Koutinas

56 D.U. Feddersen- Barking as a means of communication 161
Petersen in domestic dogs

57 K. Malm, B. Lévdahl  Behaviour problems in dogs - a survey 162

to estimate frequencies and other
parameters.
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List of posters

Domestication
Poster
no. Page
58 M. Gustafsson, E. Foraging behaviour in domestic fowl 163
Nordin, P. Jensen and crossings between domestic and
jungle fowl
59 S.lto, T. Tanaka, T. Comparison of behaviour of 164
Yoshimoto commercial hens and Gifu native fowl
Human-animal relationships
Poster
no. Page
60 H. Tanida, Y. Koba How do miniature pigs discriminate 165

between people?:Discrimination
between people wearing coveralls of
the same color

61 J.N. Marchant, R.M.  The effect of test arena location on 166
Forde, H.A.M. behaviour and heart rate of sows during
Spoolder a human approach test

62 P. Rybarczyk, J. Recognition of people by dairy calves 167
Rushen and A.M. de
Passillé

63  X. Boivin, A. Boissy, E. Early contact with peers or a 168
Gaultier, J.P. Garel, P. stockperson influences later emotivity
Le Neindre and social behaviour of dairy calves

64 L. Lidfors, A. Aland, I. The effect of different milkers on 169
Ekesbo, J. Praaks behaviour, milking speed, milk

production, heart rate and health of tied
dairy cows

27



List of posters

Mother-young behaviour

Poster
no. Page
65 Y.Yuan, D. Charles, Segregated early weaning affects 170
M. Tauchi, A. J. behavior and adrenal responses in
Zanella piglets
66 K. Grandinson, L. Piglet survival - can it be improved 171
Rydhmer, M. Lund through selection?
67 S.J. Appleyard, A.B.  Variability in the Expression of pre- 172
Lawrence, A.D. Hall ~ farrowing behaviour in Gilts: effects of
genotype and straw in the farrowing
crate
Motivation
Poster
no. Page
68 H. Korhonen, I. Digging activity and motivation in 173
Wikman, P. Niemeld  penned blue foxes
69 Y.Ramonet, J.Y. Feeding motivation and metabolism of 174
Dourmad, S. Robert, pregnant sows fed fibrous diets
M.C. Meunier-Salatn
Social behaviour
Poster
no. Page
70  J. Herrmann, U. The feeding technique affects social 175
Knierim behaviour in group housed veal calves
71 AW.Olsen, L. Loosehoused, floor fed pregnant sows: 176
Dybkjeer, F. Mgller, K. effect of group size and space
H. Jensen allowance
72  Gy.K. Gajdon, N. Unrestricted contact versus duplicate 177
Hungerbuhler, M. cage procedure: A methodological
Stauffacher evaluation on social influence on
foraging behaviour in domestic chicks
73  A. Sattler, U. Knierim  Assessing dominance relationships in 178
cattle: How reliable is the paired
feeding test in a middle sized dairy
herd?
74  R.A. Gregory Differences in the size and colour of 179

model comb stimuli appear not to be
discriminated by laying hens

28



List of posters

75  S. Ellerbrock, S. Does the available space influence the 180
Petermann, U. behaviour of turkeys kept at different
Knierim stocking densities?

76  P.Le Neindre, G. Aggressiveness after calving and 181
Trillat, J. P. Garel, M.  docility of suckling cows
Verdier, L. Grignard

77  G. Marx An approach to objective comparison 182

of calls in poultry chicks

78 M. Shea-Moore The Social Behavior of Pekin Ducks 183

raised in a Production Environment.

79  W.R. Stricklin, M. Perimeter spacing behavior of animals 184
Perlitz, J.Z. Zhou modeled by computer simulations

80 K. Hagen, D.M. Broom Cattle can use individual familiar herd 185

members as discriminative stimuli

81 N.E.OConnell, V.E. Influence of environmental enrichment 186
Beattie on aggressive behaviour and

dominance relationships in growing
pigs

82 A.Tejeda, F. Galindo Changes in the social and individual 187

behaviour of broiler chickens under
enriched conditions in an uncontrolled
environment in Mexico

83 C. Arnould, J. M. Utilisation of space by chickens tested 188
Faure in different rearing densities
Free papers

Poster
no. Page
84 K. Reiter, W. Bessei Normal Gait in the domestic 189
fowl: A comparative study of
layers, broilers, game birds, and
ducks

85 E.A.M. Bokkers, P. Koene Behaviour and welfare of veal 190

calves in large groups and
traditional systems: a
comparative analysis under
commercial conditions

86 C. Exner, A.J. Zanella Salivary cortisol and 191

catecholamine in elephants - a
pilot study
87  J. Broucek, M. Uhrincat, A.  Effect of prenatal expositionto 192

Hanus, C. W. Arave

low magnetic field on behaviour

29



List of posters

of calves

88 S.J. Chaplin, L. Munksgaard Effects of stage of lactation and 193
parity on the lying behaviour of
dairy cows in tie-stalls.

89 N.M. Kelil, L. Audigé, W. Risk factors for intersucking in 194
Langhans Swiss dairy heifers: an

epidemiological approach

90 C. Wenzel, S. Schonreiter, J. Milk cortisol content, heart-rate 195
Unshelm and behaviour of cows milked

in an automatic milking system

91 R.J.Kilgour The restraint test for cattle: 196
females are more difficult to
restrain than males

92 J.Berk Influence of stocking density 197

and environmental enrichment
on behaviour and productivity
by male, domestic turkeys

93 S.M. Abeyesinghe, C.M. Avoidance of vibration and 198
Wathes, C.J. Nicol, J.M. thermal stress by broiler
Randall chickens in a choice chamber

94  D. Bizeray, P. Constantin, C. Comparison of two crossbreeds 199
Leterrier of meat-type chickens: genetic

effect on locomotor behaviour

95 J.van Rooijen. The influence of male weight, 200

de-clawing and spur removal
and female plumage condition
on the fertility of broiler
breeders.

96 J. Hoffmann, L.C. Pinheiro The effect of water restriction 201
Machado F°, M.C. Yunes, on the appearance of the faeces
M.J. Hotzel, A.L. Schmitt and behaviour of heifers

97 H.L.I. Bornett, C.A. Morgan, The flexibility of feeding 202
A.B. Lawrence, J. Mann patterns in individually housed

pigs.

98 D.F. Grigoriadis, S. A. Pig reproductive behaviour ina 203
Edwards, P. R. English, F. dynamic service system for gilts
Davidson

99 J. Gilberto Bento, C. E. Talking about cattle behaviour 204
Rocha, J.C.M. de Carvalho to beef farmers, herdsmen and
Rocha, M.J.R. Paranhos da lorry drivers: A strategy to
Costa improve cattle welfare and meat

guality in S&o Paulo State

100 J.A. Higgs, B. Jones, D.S. A preliminary investigation into 205
Mills the range of biological odours

used in chemocommunication in
the horse
101 P.N. Grigor, M.S. Cockram, The behavioural and 206

H.W. Reid, W.B. Steele, H.K
Brown

physiological responses of
young calves to transport:
effects of space allowance and
lairage duration

30



Wood-Gush Memorial Lecture

The D.G.M. Wood-Gush
Memorial Lecture

31



Wood-Gush Memorial Lecture

Human-animal interactions in livestock production

Paul H. Hemsworth

Animal Welfare Centre, University of Melbourne ggficulture Victoria, Victorian Institute
of Animal Science, Werribee, Victoria, 3030, Ausira

Research in a number of livestock industries hasvetthat interactions between stockpeople
and their animals can limit the productivity andlfare of these animals. Many of these
interactions are routinely and, at times, habifualised by stockpeople. While these
interactions may appear harmless to the animatsrésearch has shown that the frequent use
of some of these routine behaviours by stockpeopte result in farm animals becoming
highly fearful of humans. It is these high feardksy through stress, that appear to limit
animal productivity and welfare. This research aBs® shown that one of the antecedents of
stockperson behaviour is the attitude of the sterdgqn towards interacting with his or her
farm animals.

Intervention studies in the pig and dairy industrieave shown the potential of cognitive-
behavioural intervention techniques designed tocifipally target those attitudes and
behaviours of stockpeople that have a direct efiachnimal fear and productivity. Selecting
stockpeople on the basis of their attitudes andawiehr may also offer the livestock
industries considerable opportunities to improvémnah productivity and welfare. While
these intervention studies in the livestock indastand handling studies on dairy cattle, pigs
and poultry implicate stress in the effects of horaaimal interactions on the productivity of
commercial animals, other mechanisms may also tgenathe livestock industries. For
example, in the pig industry correlations existmn stockperson attitudes towards handling
and some influential job-related characteristicghaf stockperson, such as job satisfaction
and work motivation. Thus human-animal interactionay affect the stockperson to the
extent that some key job-related characteristiesadfected, with implication for the work
performance of the stockperson and, in turn, tleelyctivity and welfare of the animals.

Research on human-animal interactions in the loasindustries has generally focused on
the most obvious stockperson behaviours such @i¢etatteractions. There has been little

attention paid to the more subtle interactions sagkisual and auditory interactions. More

extensive research is required to identify the fatige of stockperson interactions that have
implication for both farm animals and stockpeoplEurthermore, research is required to
identify the rewarding elements of human-animagiattions for animals and how these can
be utilised to alleviate some of the aversive etd@ons that are at times necessary in
livestock production.

Training and selection procedures for stockpeoplat target stockperson attitude and
behaviour offer a considerable opportunity to inygranimal productivity and welfare. This

is the new direction for industries in which stoekple regularly interact with livestock.

Much has been done to improve genetics, nutritteproduction, health and housing but
efforts to target the stockperson, who performshsaikkey function, have just begun. It is
likely that both the livestock industries and thengral community will place an increasing
emphasis on ensuring the competency of stockpeopienage our livestock.
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Aggression and behavioral plasticity

J.M. Koolhaas, K.Kato, P. Meerlo, A.Sgoifo, S.F.Bizer
Dept. of Animal Physiology, P.O.Box 14, 9750 AArddaThe Netherlands

Welfare, health and disease are complex functiétiseoindividual’s coping capacity and the

actual environmental demands. A wide variety of iwedd psychological and animal studies

demonstrate that individuals may differ in theipiow capacities. Factors that have been
shown to affect the individual coping capacity urd# genotype, ontogeny, adult experience,
social support, etc. Researchers have tried faradks to determine the individual

vulnerability to stress-related diseases usingredés of the individual coping capacity. One
approach concerns attempts to classify coping ressointo distinct coping styles. The

present paper will focus on aggressive behaviarasnportant indicator and component of
coping style. Studies of feral populations of marmd birds indicate the existence of two
phenotypes, i.e. high and low aggressive malesciwbeem to play a role in the population
dynamics of the species. These phenotypes maysbalistinct or even absent in laboratory
animals and farm animals due to the absence ofalaelection pressure, artificial selection,

domestication or inbreeding.

Several experiments indicate that high and low esgive animals differ strongly in
behavioral plasticity. With repeated experiencghhaggressive males form a rather ridgid,
routine-like behavior whereas low aggressive mateem to remain more flexible.
Experimental evidence indicates that this dimensiomehavioral plasticity may be important
in the development of pathology. In a series ofeexpents we considered the possibility that
the reduction of behavioral plasticity in a sogdlation may lead to pathological forms of
aggressive behavior. These experiments focusedhenbéhavioral changes induced by
repeated experience of winning a social interaciiora resident intruder paradigm. An
analysis of the sequential structure of the intomoty aggressive behavior of male rats shows
that a subcategory of highly aggressive males eslubhe number of agonistic behavior
elements with increasing winning experience. Thgueatial structure gradually becomes
more simplified and independent of the actionshef dpponent. The results show that with
increasing winning experience, the social naturghef aggressive interaction disappears.
These males develop a pathological and violent fafimaggressive behavior. In less
aggressive males, the sequential structure ofehewdor does not change, and the aggressive
interaction remains social in terms of action-reacpattern between the two participants of
the interaction. This experiment demonstrates tlegieated positive outcome of social
behavior reduces the contribution of feedback dgyna the regulation of behavior, in
particular in the high aggressive males, i.e. dues behavioral plasticity. This reduction of
plasticity is confirmed in experiments that considthe question to what extent the capacity
to cope with a negative outcome of social behavier,social defeat, depends on the degree
of previous winning experience. It is well docurmezhthat a single social defeat induces a
cascade of behavioral and physiological changesriay last for days and weeks. These
changes are generally interpreted as a state ofesipn. Previous repeated winning
experience seems to enhance the magnitude andoduiet this depressive period. This
enhancement of the depressive episode seems thebeltimate consequence of reduced
behavioral plasticity.

In summary, animals differ in the degree in whiahévior is guided by feedback signals.

High aggressive males seem to reduce the conwibudi feedback, in particular after
repeated positive outcome of behavior. In a stasleironment, this seems to be highly
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adaptive. However, in its extreme form, this roatformation may be maladaptive, leading to
violent forms of aggressive behavior and a reduragghcity to recover from uncontrollable
(social) situations. Therefore, applied ethologgwtl focus on a further analysis of factors
involved in behavioral plasticity.
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How is welfare represented in the brain?
B.M. Spruijt and J. Drabbe Kunzel von Frijtag
Animal Welfare Centre University Utrecht

The concept of animal welfare is traditionally tethto the concept of chronic stress. Chronic
stress symptoms, such as apathy, increased disesseptibility, reproductive problems and
‘out-of-normal-range’ hormonal levels (e.g. cort)sor organ weights (e.g. adrenals), are
indicators of the absence of welfare: they indi¢htd the individual cannot cope with current
(housing) conditions. By implication, therefore, limee is defined as the absence of such
symptoms with the (additional) assumption that asntan cope with current conditions (or
that welfare is present) if no chronic stress syms are present. Welfare is thus defined
negatively, i.e. through the absence of such negatidicators. Strictly speaking, however,
only non-welfare is defined. In fact, one canndaid¢ally conclude that non non-welfare is
welfare: coping or welfare cannot be concluded ftbmabsence of chronic stress symptoms
unlesschronic stress and coping/welfare are exclusieelg strictly defined as one another’s
antagonists or as opposite ends of a single cantinun this paper welfare is defined from
the animal's perspective as the positive balandgvden positive (reward) and negative
experiences (acute stress) or affective statesr Retfare is accordingly a net negative
balance. The state of this balance system in tefraensitivity is crucial for the maintenance
of the animal’s ‘economic» behavior: which motieatl system must be activated at which
point in time in order to get the maximum profit.efficient cost benefit analysis implies the
comparison and evaluation of consequences of behbeionging to very different systems,
for instance the probability of finding food must bompared versus finding water or safety.
Such decision making implies that benefits are mneab along a similar dimension. In
general, hedonic properties of commodities (rewaadd associated with high fitness
properties thereof (functional level). It is assdntieat expected reward is an important factor
in determining which behaviour is to be executed.the brain both endorphines and
dopamine play a role in reward systems and are kntawbe involved in a variety of
motivational systems. The plasticity of these n&arsmission systems — eg tolerance and
sensitivity — are involved in the animal’'s behavelusensitivity to rewarding and aversive
stimuli. They may underlie adaptation of the oiganin order to optimise its success in
avoiding aversive stimulation and satisfying ited® It is hypothesised here that the state of
these systems in terms of its sensitivity repres#re state of the animal in terms of need for
reward or aversiveness for potential harmful stimil other words they may be closely
related to the state of the animal in terms of arelf The state of reward systems can be
measured pharmacologically by assessing the readtiovarious rewarding drugs and
behaviourally by assessing the reactivity respoiusrewards. We investigated whether
reward systems change after acute and chronic espds stressors. As long as the animal
has the ability to alter its sensitivity succedsfultolerance and sensitivity will change
systematically in relation to environmental chafjes. In case of exposure to chronic
stressors when no coping strategy is adequate intam@ng the balance of reward and
aversive stimulation, it appears that an insengjtio reward develops. This state has many
similarity with «depression» like features. Thetetaf these systems can be assessed by
challenging them and measuring the intensity ofrdaetion. To this purpose we applied a
Pavlovian conditioning schedule — in rats - to ame® a reward and measure the anticipatory
response of the animal during the interval betw#en conditioned and unconditioned
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stimulus. We have investigated the anticipatorpoese to various rewards and demonstrated
that characteristics of behaviours prior to thdemion of reward are independent from the
nature of the reward. Local administration of apiantagonist into the ventral tegmental
area blocked the display of these reward relatddhieurs. It appears that the mesolimbic
dopaminergic projections are involved in the apgpetiphase of motivated behaviour and
mediate the «intensity « of the animal’s needréward. In other words they are a pivotal
part of the neural substrate underlying welfareesehreward systems supervise the various
motivational systems and alter their sensitivityetation to preceding success or stress. This
sensitivity can be behaviourally recognised andecg$ the consequences of previous
experiences. Isolated rats for instance showed rdmareed anticipatory response to an
announced reward.

Rats which have been exposed to social defeatwetloby isolation developed signs of
‘depression» and among others did not anticipateetward any more. These animals
displayed deficits with respect to social memoryd an long-term potentiation, an

electrophysiological model for learning. Treatmenth antidepressive drugs (imipramine)
restored the reactivity to reward. The therapelticansequences of announcing and
providing rewards on a regular basis on welfareeapdored now and will be discussed.
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Incentive: the neglected facet of motivation

B. Forkmar and M.J. Haskéll

!Dept of Zoology, Univ of Stockholm, 106 91 Stoakh&weden
2Dept of Environment and Welfare, Roslin Instit@&E25 9PS, UK

General introduction

Research in animal welfare science often involvesstigations into the way in which
animals interact with their environment. The pties that animals assign to access to various
objects and resources that exist, or may be prdyishetheir housing systems has been the
basis for attempts to provide animals with envirents more suited to their requirements.
The concept of motivation has been the cornerstdribis type of research. Motivation has
been described as the strength of a tendency tagenig behaviour when taking into account
internal and external factors. The stimuli for tbienge in response tendency are external and
internal events (Toates, 1986; Colgan 1989). Tisenal events have often been referred to
as drives and the external cues are known as imesntn animal welfare research, attention
has largely been focussed on the importance ofnatecues. Tied up with the concept of
behavioural needs, it was proposed that if a pddicbehaviour pattern persisted in the
absence of appropriate external cues, then thertimgaof this behaviour would pose a
greater welfare problem than thwarting a behavibat occurred only in response to external
cues (Hughes, 1980; Hughes and Duncan, 1981). édthasome of the tenets of this
approach have been questioned (e.g. Jensen anesT@803), the role of external factors in
the control of behavioural expression has not vecka great deal of attention. This may be
partly because it is assumed that the externalufitilmat guide behaviour are species- and
situation-specific, and that correspondence betvikese factors are difficult to uncover. In
contrast, internal stimuli that relate to physiotad processes seem to have a generality
across species. In this review, however, we wijuar that general principles regarding
external stimuli exist which clarify the effect trexternal stimuli have on the total motivation
of the animal, and which have particular relevafioceanimals kept in artificial environments.
We will concentrate on three areas. Firstly, hoevéffect of the external stimulus depends on
previous experiences with that specific stimulusd @n the innate predispositions to it.
Secondly, how the reinforcing effect of each inoentlepends on both the expectations of
the animal and on the alternatives present. Thirdbyv the reaction to a specific stimulus
depends on the perceptual properties of other Btewmperienced.

These different aspects of incentives may helpousniderstand how different stimuli elicit
different behaviours, or using a more cognitiveeiptetation, animals view and estimate the
value of resources.

Incentive value learning

The central feature of this concept is the way Imclw the motivational state of an animal
determines which value it will assign to a partulesource, such as a new food type when
encountering it for the first time. Balleine (1992ports a classical example of this type of
learning. A number of rats were deprived of focalf lof them were given a new type of food
while in this high deprivation state, the otherflaily received their normal food. The rats
were then changed to a low-deprivation state amided to press a lever to obtain the new
food type. There was no difference in acquisitionperformance between the two groups.
After the training they were changed to a high-degtion state and then tested in extinction.

38



Plenary papers

The animals that had been pre-exposed to the newvrfow had nearly twice as many lever
presses as the group that had never tried the amawihile hungry.

This means that hunger does not evoke or actihateesponse tendency directly but that the
behaviour is evoked by an interaction between tbéwvational state and the incentive value
of the resource. The incentive value is determimgdh direct connection between the goal
object and the motivational state through direqieszience with the reinforcer while in that
state. To know how desirable a given food is whea gre hungry you have to have eaten it
while hungry.

The phenomenon has been demonstrated for a nunfibeifferent resources, e.g. food
(Balleine 1992), water/sugar solution (Lopez et1892) and heat (Hendersen & Graham
1979). For sodium the situation seems to be mamgtax (e.g. Dickinson 1986).

Very few species have been tested, with most ofstineies being done on rats and on
humans. There has been two studies on farm anipeglies. Nancy Coerse (1997) showed
that incentive value learning occurs in laying hddswever, an experiment which aimed to
determine whether piglets which first contactedepréeed while hungry assigned a higher
incentive value to it than those that contactedvhile sated showed no clear effect of
incentive value learning. In this case, the pigiatsy have been motivated to obtain milk and
not solid food, and not recognised creep food #deflee et al., 1999).

The fact that the value assigned to a particulaouece is dependent on the previous
experience with that resource has a number ofdstily consequences for agriculture and
raises a number of interesting questions. How dmals, particularly young animals, learn
about the new diets that are presented to them®Bg/pigs and chickens are routinely given a
series of new diets during their growing periodttihary in protein and energy levels
appropriate to the animal's age. Is it possiblmaémipulate their feeding motivational state in
order to reduce the impact of the change? Are tfaetters such as the precise features of the
context and feed features that, by an associatitth thie old diet, would enhance the
transition to the new feed type? Do animals havieaon the value, not only of food, but of
resources such as water, nest boxes and dust-patteas for hens, nest-sites for pigs?

Contrast effect

Intuitively, it would seem logical that the valué @ particular resource is dependent on its
physical characteristics, e.g., a sweet diet igasd a higher value than a non-sweet diet, and
a large meal is given a higher value than a sma#dlnHowever, as long ago as 1942, Crespi
published a paper in which he challenged this viewa number of experiments he had let
rats run in a runway for a medium sized reward, witieey were shifted to a larger reward
they ran faster than animals that had only runtterlarge reward (positive contrast). When
they were shifted to a smaller reward they ran slothan animals that had only run for a
small reward (negative contrast). The running timas thus not a function of the reward size,
but of the relative reward size. These types ofabiural contrast effects have become
known as successive positive and negative corefgestts respectively.

There is a corresponding phenomenon known as mngtaineous contrast effect. In the most
classical study by Bower (1961), rats were traiteéssociate one colour of an alley, e.g.
black with a large reward, and another colour ®/gite with a small reward. The running

times of these animals were then compared withetiebsinimals trained with only one size of
reward for both colours. In this experiment Bowaurid evidence for a negative contrast, i.e.
the animals that had received both a large andadl seward ran slower than animals that had
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received only small rewards. There was no positimetrast in this study, but other studies

have shown it to occur within this experimentalgaigm as well (see Flaherty 1996). As

stated earlier, the behavioural contrast seenisitype of set up where the animals are trained
alternately on small and large rewards is calledukaneous contrast, even though the
animals strictly speaking do not have access th diaes of resources simultaneously.

It should be noted that these are not short-tefetsflasting only for one or two trials, but in
some cases last for several weeks, although theréarge variation between studies.

As with the incentive value learning experimentsstnaf the studies have been done on rats
(with some additional ones done on pigeons), thasealso been three experiments done on
laying hens, two on adult birds (Petherick et 80, Coerse 1997) and one on young chicks
(Klangemo in prep). Widening the use of speciesntbude e.g. pigs and cows would of
course be interesting. An aspect that has so taived very little attention is whether the
behavioural contrast effect is limited to when twe resources are of the same type, e.g. two
types of food. If what mediates the contrast effedhe reinforcing value itself, independent
of the resources associated with them, then thihiniave consequences for e.g. choice tests.

In many experiments that compare the nutritiondlevaof food types, or of the animal's
preference for them, the dietary treatments arergim a serial order, one after another. The
measure of preference in these cases is oftenntioeird of the food consumed. It is quite
possible that a positive or negative contrast effetween the diets will exaggerate and
distort the true preferences of the individualg¢g@sThis situation may well be so in choice
tests. While many authors have stressed the fatthlese tests only provide an indication of
the relative value of the resources presented Dagkins, 1980), again, a contrast effect may
cause the difference to be exaggerated.

Negative behavioural contrast is also often usednamdication of frustration (Crespi 1942,
Flaherty 1996), a topic of large welfare interest.

Generalisation

In most experiments not dealing directly with disgnation animals are thought to perfectly
recognise each resource and its value. As is ek, this is not how animals function in
"the real world". Each situation is similar in soraspects to other situations experienced
previously. What the animal expects from each 8duna each stimulus configuration, is
partly a function of that similarity. Animals gemadéise from one situation to the next. What
concerns us here is how that generalisation occurs.

In one of the most classical studies of generatisa&ind peak shift, Hanson (1959) trained

pigeons to peck at a key of a given colour (550.n/¥)en he changed the colour of the key

the pigeons decreased their pecking rate, the heohanged the colour the more the pigeons
decreased their pecking. This is of course whatwaeld expect, as the stimuli becomes

more different from the training stimuli the anintahcts less and less to it. Similar resuslts
have also been found for other stimulus dimens&gs

When Hanson introduced a penalty for pecking abtlaur of a longer wavelength (570 nm)

however, not only did the pigeons stop peckinghat tolour but they actually shifted their

response pattern so that the peak responding cateex not at the wavelength on which they
had been trained but on a shorter wavelength (340 Mmhe generalisation gradient around
the maximum also grew sharper.
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This is not the only instance of when animals reaate strongly to a stimulus different from

the one they were trained on. It also seems tharetis a monotonic increase along the
intensity axes (e.g. click rate, light intensityydavolume), similar to the one found for

supernormal stimuli (Ghirlanda in prep).

In conclusion it is possible to affect the respopsdétern of an animal, not only by e.g.
changing the contingencies between the stimulustlandeinforcer, but also by changing the
reinforcements of other stimuli, not present in tib situation.

Concluding remarks

There are specific similarities between the phemamerhich we have described, in this short
review. One of the most noticable is the similabgtween the contrast phenomena and the
peak shift. In both cases it seems as if the anisnabt only reacting directly to the stimulus
configuration encountered, but in some way comgatfirat stimulus configuration with other
possibilities, e.g. a smaller/larger reward in tbentrast studies and a shorter/longer
wavelength and their values in the peak shift ssidi

In some cases it is not clear how the differentnphgena interact. For example in the case of
generalisation and incentive value learning, onghinihave expected the generalisation
gradient of e.g. hunger to be similar to othernste gradients, thus enabling the animal to
generalise from a low to a higher hunger levelsTdoes not seem to be the case, but it is not
clear why not.

The phenomena described seem quite robust for ¢iieational systems and species studied.
It should be emphasised however, that most oftinties have only dealt with hunger and/or
thirst in rats. It is therefore important that sitists working in applied ethology, with the
diversity of species and motivational systems dedlh there, validate the theories in a
broader sense.

This review has tried to show that motivation i sinply a drive that elicits a response as a
consequence of the need of the animal. The wayhichwincentives affect motivation is not
only determined by the incentives present in theation but also formed by the expectations
of the animal and the previous experience withr@ezof other stimuli. By incorporating and
testing the theories of incentives in applied aiggl we believe that both the science of
applied ethology and the general knowledge conugrimicentives will benefit.
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Long-term effects of handling the blue fox during he post-
weaning period

T.M.S. Dalsgaard and V. Pedersen.

University of Copenhagen, Zoological Institute, &agvej 16, 2200 Copenhagen N., DK.

The results presented here are extracts of a M&istl{Dalsgaard, 1998). The aim of the
project was to investigate long-term effects ofyebandling and access to a whole-year nest-
box on behaviour and reproduction in primiparousebfox (Alopex lagopus) vixens. In
addition attempts were made to estimate the welfdréhe animals in the experimental
situation. The project was carried out in the fregtroductive year of the vixens. The overall
results seemed to indicate that the early handiiag of greater importance for the vixens’
welfare than access to a whole-year nest-box asickfibre this abstract concentrates about
the results concerning early handling.

The subjects of investigation were 87 primiparoxens who all had been used in a different
project as cubs (Bertelsen, 1996). In the prevogect all the cubs were weaned when they
were 7 weeks old. After weanirr:a; half of the cubsemMeandled in an assumed positive way
from 7 to 10 weeks of age 2 nfi#f, 5 dayd"*®* The remaining half of the cubs was only
subjected to human contact during the normal faratimes and acted as a control group.

The abstract presented here includes results freamh inspections, reproductive success and
weights of vixens at the first insemination/matifige reproductive success of the vixens was
measured by the number of born and weaned cubsg@ied vixens and by cub losses from
birth until weaning at 8 weeks. Additional resytt®sented include those from 3 stick-tests
performed 7, 28 and 45 days after the last insetiomanating. A stick-test is a test where the
animal is confronted with the observer and an dbjecthis project the behaviour of the
vixen was observed immediately after inserting stiek in the cage and again after 20
seconds. Handled vixens came into heat earlier@®%¥) than vixens in the control group (27
vs. 35 days from March 12th). At birth there wassmgnificant difference (P > 0.05) in the
number of cubs between handled and control vix&¥s5(vs. 7.36), but handled vixens
weaned significantly (P < 0.02) more cubs than nsxe the control group (7.20 vs. 4.88).
With regard to weight at the first insemination/mgtno significant differences (P > 0.05)
were found between handled and control vixens (5V895708 gram). The stick-tests
revealed reduced fear response in the handled wvigempared to the control vixens in most
test situations, though not all significant (0.0P < 0.9).

In conclusion the results indicate some long-teffaces of the early handling on behaviour

and reproduction. Handled vixens seemed less felrftards humans and had an improved
reproductive success compared to vixens in theraogtoup. Reduced fear response and an
improved reproductive success indicate that handi@dns are better adapted to their

environment and therefore experience a better veetfen vixens in the control group.

Bertelsen N., 1996: Effects of early stimulatiordatcess to a whole-year nest-box in blue
foxes (Alopex lagopus). MSc in Ethology, Zoologitadtitute, University of Copenhagen.

Dalsgaard T.M.S., 1998: Long-term effects of hamgliand access to a whole-year nest-box
on behaviour and reproduction in blue fox vixendof&x lagopus). MSc in Ethology,
Zoological Institute, University of Copenhagen.
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Extra contact with the stockperson modifies veal daes’ responses
to humans, handling and their productivity

J. Lensink, I. Veissier, and X. Boivin

INRA-URH, Centre de Clermont-Ferrand-Theix, F-63822nt-Genés Champanelle, France.

In animal production, the stockperson’s behaviar bave major consequences on animals’
reactions towards humans, their welfare and pradtict However, few studies have
investigated the human impact on veal calves. Thisman impact could be of great
importance, since the stockperson is the majorultisnin the barren environment of veal
calves. The objective of our study was to inveséigine effects of providing additional
contacts to veal calves on their responses to peanpd handling, their general reactivity and
productivity.

Twenty-two Holstein male calves, housed in indigdarates from two weeks of age, were
used. During the entire study, half of them recgiweinimal contact with the stockperson
(Control), while for the other half, the stockperson pr@ddextra contacts for 2 minutes a
day, stroking the calves after feeding and allowtimgm to suck his finger€&ktra Contach.

At 13 weeks of study, reactivity of the calves teuaprise stimulus was observed, by using an
opening umbrella, when calves were in their cratel5 weeks of study, calves’ behaviour
when handled and carried from the crate to a naweha was observed. In this arena, the
calves’ behaviour was examined during 5-minutestesh 3 consecutive days : calves were
alone on day 1, with the stockperson on day 2 vatidan unfamiliar person on day 3. Calves
were slaughtered at 21 weeks. Growth rate was s@a@lgnd pH and glycolytic potential were
measured on the Semimembranosus muscle, wherebylytb@ytic potential estimates the
muscle glycogen content prior to slaughter.

Calves did not differ in their reaction to the susp stimulus. The first time they were carried
to the arena, Extra Contact calves were less adif@ < 0.01) and tended to defecate less (P
= 0.08), than Control calves. However, the diffeesino longer persisted at the second and
third test. No significant treatment differencesevéound in behaviour when calves were left
alone in the arena. Compared to Control calvegaE3bntact calves had a shorter latency to
interact with the stockperson in the arena, intexhenore frequently and for a longer time
with him (P < 0.05), and defecated less in his gmes (P < 0.05). Extra Contact calves also
interacted more frequently and longer with the omfiar person (P < 0.05). At slaughter, the
Semimembranosus muscle of Extra Contact calvesaha@jher glycolytic potential (P <
0.05), compared to the Control calves, indicatingveer energy expenditure before slaughter
in Extra Contact calves. No treatment effects viesad on growth and meat pH.

In conclusion, stroking and letting the calves stick stockperson’s fingers seem to be
perceived as positive by the calves : it improvesdalf-stockperson relationship and reduces
fear of unknown people and reactions to handlirigs Thay have a beneficial effect on meat
maturation.
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Are docility and temperament identical concepts talescribe the
reactivity of cattle to human?

Laurence Grignard, Xavier Boivin, Alain Boissy, RelLe Neindre

Institut National de la Recherche Agronomique, Bnite Recherche sur les Herbivores,
Centre de Clermont-Ferrand/Theix, F63122 Saint-Gebbampanelle, France.

The reactivity of cattle to human, often called pemament, can be measured on animals
restrained in a crush test (Grandin, 1993, ApplinrArBehav. Sci., 36, 1-9). The ease of
handling, so called docility, is evaluated by amotkest situation where the animal is free
(Boivin et al, 1992, Appl. Anim. Behav. Sci., 32,38323). Both the temperament measured
in a crush and the docility are genetically intestiin cattle (Fordyce et al, 1988, J. Exp.
Agric., 28, 683-687; Le Neindre et al, 1995, J. mAniSci., 73, 2249-2253). However
guestions arise on the meaning of the two tesatins. Is temperament measured in a crush
related to docility? Are docility and temperamedentical concepts for describing the
reactivity to human beings?

To compare the validity of these test situatiorenedic correlations have been investigated.
Ten Limousine bulls’ reactivity to humans have bemaluated by testing their daughters
(n=245, i.e. about 25 heifers per sire) in a criesth and the docility test. For the crush test, 3
periods were recognised: first, the animal wasateal from its peers and restrained in the
crush for 5 min, second, it was in the presenanainfamiliar human at a distance of 1 m for
1 min, and third the human stroked it for 1 mineTdocility test estimated reactions of the
animal during restraint in a corral’s corner for @hsecutive seconds. For the crush test, an
agitation score, which was a synthetic criterioduding movements of legs, head and tail,
was calculated for each period; for the docilitytta synthetic score (docility score) was also
computed (Le Neindre et al, 1995, J. Anim. Sci,, Z&19-2253).

The results showed strong genetic correlations is\par sire) between the docility score and
the agitation scores of th8%and & period in the crush test (respectively r=-0.95; §.001
and r=-0.81; p < 0.01). On the other hand, theasigit score of the®iperiod in the crush test
is not correlated with the docility score (r=-0.4£0.24).

In addition, there was a significant effect of #iee on the docility score {F35=2.11; p <
0.05) and on the agitation scores calculated fahgaeriod of the crush test (period 1:
Fo,235=4.86 ; p < 0.001/ period 2 5 k35=1.88 ; p=0.05 /period 3 9k35=2.55 ; p < 0.01).

According to these results, the crush test wherhthmean is present and the docility test are
related: despite differences in the proceduresetiteo methods allow evaluation of cattle
reactivity to humans. However, since the reactitovgards the crush when the human is
absent are not related to the reactions in thditjot@st, reactivity in a crush in absence of a
human and docility seem to have different genetises and therefore are probably two
different concepts.
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Dairy cows’ use of visual cues to recognize people

J. Rusheh L. Munksgaari A.M. de Passilléand J. Ladewiy

! Agriculture and Agri-Food Canada, Lennoxville, QeebCanada
% Research Centre Foulum, Denmark
% Royal Veterinary College, Copenhagen, Denmark

Dairy cattle can recognize individual people anddmee fearful of people who handle them
aversively. We tested whether dairy cows use visuas to recognize individual people,
using tethered, lactating Holstein/Friesian cows.ekperiments 1 and 2, each cow was
handled by two people, one of whom always handhedl dcow gently (speaking gently,
stroking or giving food) while the other always H&d the cow aversively (hitting,
shouting). Handling sessions lasted between 1-6 W@ measured the distance each cow
kept from each person in a standard 1-min testifnum distance score=0, maximum=6). In
experiment 1, the two people wore different colduogeralls (either red or yellow). After 10
gentle and 10 aversive handling sessions, the ¢ow&4) stood further from the aversive
handler than from the gentle handler (gentle vssave = 3.0 vs 4.& 0.3, P<.01), showing
that they recognized the two people. However, tistadce the cows kept from the two
handlers did not differ when both handlers woresame colour (green) (2.7 vs 28.4) or
when they exchanged the colour of the overalls¥8.3.0

*+ 0.4) (P>.10). In experiment 2, the two handlersemie same colour overalls. After 11
handling sessions, the distance the cows (n=12)didmot differ between the two handlers
(P>.10), suggesting that it is more difficult fapves to distinguish between people who are
wearing the same colour. In experiment 3, the cgwa?2) were handled by only one person,
who wore one colour while handling them aversivelpd another colour while handling
them gently. After 11 handling sessions, the cotwsd further from the handler when the
handler wore theaversive colour than when the handler wore tgentle» colour (gentle
vs aversive = 2.5 vs 35 0.2, P<.01). Cows also stood further from an uiifamperson
when this person wore theaversive colour (gentle vs aversive = 2.1 vs 250.15).
However, cows stood further from the usual hantlian from the unfamiliar person (P<.05),
regardless of the colour worn. The results show ¢bavs use visual cues (the colour of the
clothing) to recognize people, and that they canthe colour of the clothing alone to predict
how they will be handled. When the colour of thetlting is the only cue available, the cows
generalize their attraction/ aversion to other peopearing the same colour. However, cows
also use other cues to recognize people, when Hresavailable. In this case, the cows may
not completely generalize their attraction/ aversio other people wearing the same colour.
Cows may use different cues to predict how they bel handled by people from the cues
they use to recognize individual people.
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The effect ofthe social environment and human contact on veal
calves’ responses to humans

S.Raus$j J. Lensink X. Boivin®, I. Veissief, M. Pyykkénef

SMTT/MTL, VAKOLA, 03400 Vihti, Finland
PINRA-URH, Centre de Clermont-Ferrand-Theix, F 6382t Genés-Champanelle, France

The behaviour of the stockperson is an importactofain determining animals’ responses to
humans. Animals treated in a positive way by tloelgierson show less avoidance and more
approach behaviour to people. However, the socigrenment of the animal could play an
additional role in determining their reactions tods humans. It is hypothesised that the
human-animal relationship may be more stronglyldistaed in isolated animals compared to
animals living with a conspecific. The interactiedfects of social environment and the
behaviour of the stockperson on veal calves’ reasttowards humans, were studied.

Ayrshire male calves were used. Sixteen calves Wweresed in individual crates, another
sixteen calves were housed by pairs in pens. TZeedithe pens were two times that of the
crate. In both housing conditions and for the engtudy, half of the calves received minimal
contact with the stockperson, while the other halfeived additional contact with the
stockperson. Additional contact included strokimgl dalking to the calf individually, at the
feeding grille, for 60 seconds after the morningkrfeeding and 30 seconds after the evening
feeding.

The approach behaviour of each calf to an unfamderson was assessed for 2 minutes in
their home environment at 13 weeks of the studgntone hour before and during the test, a
wooden partition was placed in the group pens deoto separate the pairs. Group calves had
been used to being separated during 5 days bef@erdest. At 14 weeks the approach
behaviour to an unfamiliar person was observed fminutes in a novel arena.

When in their home environment, the individuallyused calves tended to have a shorter
latency to interact with the person, than groupseaucalves (9 + 7 vs. 29 * 39 sec, P<0.10),
but did not spent more time interacting with he6é B 20 vs. 79 + 37 sec, P>0.10). No
significant effect of additional contact was notlaghen the calves were tested in their home
environment. When observed in the novel arenagesaivat received additional contact spent
more time interacting (63 = 38 vs. 31 + 23 sec,.B¥Pand interacted more frequently (14 +
7 vs. 8 £ 6, P<0.05) with the unfamiliar personarththe minimal contact calves. No
interactions between additional contact and livinth or without conspecific were found.

It is concluded that providing additional contadteets the calves’ responses to humans
outside their home environment. Although the soeiavironment of the calves tended to
influence their responses to an unfamiliar persotnéir home environment, it does not seem
to affect their responses to people when in a newvirenment. From this finding, it seems

that the presence of a conspecific does not atfiechuman-animal relationship.
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Effects of handling and the presence of differentgrsons on the
behaviour and heart rate of dairy cows during rectdisation

S.Waiblinget, C. Menke, J. Korff, R. Palmfi@and A. Bucher

Ynstitute of Animal Husbandry and Animal Welfarejuénsity of Veterinary Sciences, 1210 Vienna,
Austria

?|nstitute of Biochemistry, University of Veterin@giences, 1210 Vienna, Austria

3I. Medical Clinic, , University of Veterinary Sciees, 1210 Vienna, Austria

Rectalisation (palpation of reproductive tract vectum) and insemination of cattle are
routine management procedures, but could be stitefesfthe animals, resulting in specific
behavioural and physiological reactions. Moreoverytmay be dangerous for the humans
involved because of defence reactions of the asinTdle aim of the present experiment was
to investigate the possible stress-reducing efééthe presence of a familiar person during
rectalisation.

Twenty dairy cows were selected and allocated nangldnto two groups. One group
(handling group, n=10) was handled positively 5utws per day for 10 days distributed over
a 3 week period by a person unfamiliar to the c@ivesidler). The other group (control, n=10)
received only routine handling by different caretak The week after the handling period,
rectalisation /insemination tests were carried with each animal in four situations: (1) in
presence of the handler, (2) in presence of thalusuetaker, (3) in presence of an unknown
person and (4) alone. The observation period |&&teeh, consisting of 1 min prior to, 4 min
during and 4 min after rectalisation with shameskmination. In situation 1 to 3 the person
stood beside the cows shoulder during the whol®gedrying to calm the cows by positive
interaction. In addition to behavioural observasioheart rate was recorded and faeces, for
cortisol metabolites analysis, were collected. Behaal responses reflecting restlessness
(e.g. tailflicking, flinching, lifting a leg, heashaking) were recorded and grouped together.

In general, handled cows showed lower heart ratesgl the rectalisation test than the
controls (75.6 vs 82.7 beat/min, p<0.05) and leskitkg when alone (p<0.05). Furthermore,
there was a significant effect of the situation lweart rate (p<0.05) and behaviour. The
handling group showed less restless behaviourasgnmce of the handler than alone or with
the unknown person (p<0,01), but no difference ¥asd between the handler and the
caretaker. In the control group, the frequency estless behaviour was also lower in the
presence of the handler than in all other situatidiut effects were less distinct (p<0,05).
Neither the caretaker nor the unknown person healraing effect on the animals compared
to the situation alone.

In brief, the handler was effective in lowering beiloural stress responses in both the
handling and control group, but effects were masgirttt in the handling group. Therefore
besides familiarity differences between personghie quality of interaction seem to be
relevant. Additional handling had reduced strespaases and enhanced the calming effects
of the handler during the test.

To conclude, previous positive handling as wellpasitive handling during the procedure

could reduce stress for the animals during an aserprocedure like rectalisation and
insemination.
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The effects of play on the dog-human relationshipan
experimental study

Nicola J. Roonéy J.W.S. Bradshathand I.H. Robinsoh

!Anthrozoology Institute, University of Southamp®016 7PX, U.K.
WALTHAM Centre for Pet Nutrition, Melton Mowbraits., LE14 4RT, U.K.

It is often claimed that playing certain games dave a significant effect upon the

dog-human relationship. Allowing dogs to win uncotied tug-of-war games is thought to

increase the likelihood that they will attempt 'ecbme dominant over their owners and on
this basis, controlled tug-of-war is used as partthe therapy to correct behavioural

problems. This study experimentally tests this idea

A preliminary experiment carried out on LabradortrReers (N=30) suggested that the
playing of some games resulted in changes in tgehdmdler relationship. For example, dogs
playing Fetch games became more confident. Howewedjfferences were detected between
those dogs which won at tug-of-war and those whish

The main experiment examined the effects of pegdgtiwinning and losing tug-of-war
games upon individual dogs' relationships with acdr person. The subjects were 14
Golden Retrievers, (M=3, F=11, age=0.5-11 years$jeyTbelonged to a single breeding
group, housed communally in a domestic environm&ach dog's relationship to the
experimenter was assessed at the outset via a sgmehavioural test which measured
their reactions to the experimenter in twelve arajing situations. Each dog then played
with the experimenter for two three minute sessipes day. They were divided into two
groups; Group A dogs played tug-of-war games ancevedlowed to win the majority of
competitions, Group B dogs lost most competitigkfter 20 sessions, the dogs were re-tested
and the treatment groups reversed. A further 26izes were followed by final testing.

Principal Component Analysis was used to combire 38 behavioural measures taken
during the tests into 9 factors which explained 6@®4he total variance. A "Confidence"
factor (corresponding to what is conventionallyatdgsed as dominance) was identified which
explained the greatest amount of variance. This wmadfected by whether the dogs won or
lost at tug-of-war (F(2,13)=1.§<0.2). Other factors were altered by treatmentgisdeere
more "Obedient and Attentive" (F(2,13)= 5.0, p<(Q.G8wards the experimenter after
tug-of-war play, regardless of whether they won lost, and dogs increased in
"Demandingness"” (F(2,13)= 9.6, p<0.001) with insezhfamiliarity to the experimenter. The
ten most playful dogs were more "Attention-Seekamgl Playful" after winning than after
losing tug-of-war (F(1,9)=5.2 p=0.05).

These results suggest that, in the populationsdgesthether a dog wins or loses tug-of-war
games with a person does not affect dominanceetklaspects of its relationship to that
person. The commonly postulated effects may berictsd to a small proportion of
"potentially dominant” dogs.

We thank the BBSRC for financial support of thisjpct.

Childhood experiences and attitudes towards animals
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a study of university students in Japan and the UK

Ayaka Miurd, John W S Bradshadvand Hajime Tanida

! Anthrozoology Institute, School of Biologicaléuies, University of Southampton,
Bassett Crescent East, Southampton, SO16 7PX, UK

2 Faculty of Applied Animal Science, Hiroshima Unsity, 2-2965, Kagamiyama,
Higashi-Hiroshima, 739, Japan

A considerable number of studies suggest that @midchal interactions are an important
factor in the development of attitudes towards petsdulthood. Attitudes towards pets
develop during childhood, and pet ownership duttmag period seems to have an extremely
important influence on favourable adult attitudewards pets. Previous studies have shown
that many other factors, such as gender, age aadpation, can affect human attitudes
towards animals. Most were conducted in westermici@as, and the majority of the subjects
were Caucasian. However, it is likely that humarceptions and attitudes towards animals
are also influenced by culture and religion. Thealese now have more than 10 million dogs
and 7 million cats, but there have been few systienstudies on their relationships with
domestic animals. Our study was designed to magengarison between young people in
Britain and Japan in both experiences of, and icglahips with, companion animals in
childhood, and current attitudes towards animals.

The questionnaire, comprising 47 fixed-choice, esand open-ended items, was based on
that designed by Paul and Serpell (Animal Welfare821-337, 1993). The questionnaire was
completed by 60 Japanese students (33 females7famél2s) aged 19 to 22 years (mean =20)
old, and 74 British students (45 females and 2%8)ahged 19 to 28 years (mean=20) old.
The participants’ state of pet ownership, as wsllcantact with other animals and their
parent’s attitudes towards pets in their childhowdre used as independent variables, while
participants’ current attitudes towards pets andeiotanimals were used as dependent
variables.

There were some differences between Japan andkhénhe British students seemed to have
had closer relationships with animals in childhottchn did the Japanese. They had
significantly more pets (U=1509.0, P<0.01) and maremal-related experiences such as
visiting farms (CHi=26.6, P<0.001), pet shops (&Hi5.3, P<0.001) and animal shelters
Chi*=40.8, P<0.001). Their current attitudes were aisve positive (U=1621.0, P<0.05), and
they showed a greater interest in animal welfasuas than did the Japanese students
(U=1391.0, P<0.001). However, similar trends wepmnl in both countries in the
relationship between childhood pet-keeping and erur@ttitudes: participants who either
thought that pet keeping was beneficial (Japar0.8kE P<0.05, UK: rs=0.42, P<0.01) or had
a higher score on the Pet Attitude Scale (Japa®.54, P<0.01, UK: rs=0.42, P<0.01) used
to own more pets, and also reported that their exethad more favourable attitude towards
pets. Open-ended responses also suggest thaleseofgets for children are similar in Japan
and the UK. In conclusion, adult attitudes to patsnterest in animals seem to be greatly
influenced by previous contact with animals andtwuates towards pets developed during
childhood, in Japan as well as in the UK.

We wish to thank Rotary International, the UK Cortte® of Vice-Chancellors and Principals
and WALTHAM for supporting this project.
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The role of phenylethyl amine during positive humarndog
interaction

J.S.J. Odendaal

!Department of Veterinary Ethology, Faculty of Vetary Science, University of
Pretoria,Private Bag X04, Onderstepoort 0110, Sdhitiica.

During the eighties Micheal Liebowitz, a psychistri popularized the role of the

neurotransmitter phenylethyl amine during posithvenan-human interaction. Apart from

human love, other intraspecies affiliation behavionly became a field of study on the

neurotransmitter level during the nineties. In abeind psychological human studies, dogs
are often described as fulfilling a substitute raleother significant persons. The problem is
that it is unknown whether the same physiologidenges on the neurotransmitter level
occur during interspecies affiliation behaviour anghether such changes occur
simultaneously in both species.

The method to investigate the problem was to estalplositive human-dog interaction in a
quiet, neutral room and determine plasma concetratf phenylethyl amine before and after
intervention. The intervention consists of the lamsinteracting with well-tempered dogs by
talking softly and stroking the dogs. The subjewtse healthy humans (n=18), older than 18
years (20-55), 8 men and 10 women and healthy ¢{ogk8) older than 2 years (3-10), 9
males and 9 females. Subjects were allowed ttes#tivn in the experimental environment
for 10 minutes. Blood pressure was recorded coatisly with an automatic blood pressure
apparatus in both species. Five stable readings ta&en as a baseline and a drop of 5-10%
blood pressure at five stable readings, were taleafter intervention. At both occasions
blood was collected with a vacutube containing emzyinhibitors. The blood was
centrifuged and chilled to 4°C. Plasma analysee wd®ne on a high performance liquid
chromatograph system where the catabolite of pleémyll amine , phenylacetic acid, was
determined.

The desirable decrease in blood pressure was ebit&if24 minutes after interaction began.
Results indicated that phenylethyl amine plasmaentmations changed significantly during
positive interaction in both species (humans p=0@86gs p=0.00). This supports the
social/psychological theory that dogs can act ésti#utes for positive human interaction. It
also supports the theory that a decrease in bloeslspre could be a reliable indicator of
neurochemical changes during positive interaction.

For the first time phenylethyl amine was determiasdndicator of positive interaction on an
interspecies basis. The implications are two-fdidst, although these results were based on
healthy person's reactions, it may form the bamisahimal-facilitated psychotherapy. The
reason is that a measurable physiological change maw be used to evaluate a
psychotherapeutic effect; second, if the physiglaigreaction is mutual, animals used in
therapy can experience the same feeling of elatiorm the amphetamine-like
neurotransmitter than humans. The facilitator jdogeriences thus as much a good feeling
as the patient and this is of importance from amahwelfare point of view.
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Applied Chrono-Ethology —neurobiological background methods
and implications

Gl Fleissnér Ge. Fleissnérand K. Scheibe?2

1Zoologisches Institut, J. W. Goethe-Universitags8iayerstr. 70, D-60054 Frankfurt a. M.
2 Institut fir Zoo- und Wildtierforschung BerlinBR501103, D-10252 Berlin

The organisation of life in time and consequenitlyet patterns of behaviour and physiology
are essentials, but still often underestimated aspef the ecological niches of species. For
animal maintenance, neglecting time as additionaledsion may yield severe problems
when specimens have been transported to new enwenats , e.g. to zoos or for agricultural
use. Here the animals are exposed to local daght tycles and seasonal rhythms which may
have no or only slight similarity to their natutabitat. The relevance of light conditions is
hardly accepted. For practical reasons only thiy dautine of feeding and cleaning the pens
determines light exposure. The animals are oftebad physiological conditions, display
partly strange behaviour and suffer from sleepudistnces. According to a broad data-base
of biomedical research many of these observati@ms lest be explained by a disturbed
internal clock system. Therefore, in those casésprmbiological analyses and related
concepts of maintenance offer a unique solution@otdntial implications in many fields of
applied ethology in its widest sense. We will presgata on different ungulate species, kiwi
birds and reptiles.

Our paper will introduce the chronobiological baakgnd derived from intensive
neurobiological basic research (on Zeitgeber recsepnd coupling pathways in arthropods
as model systems, as well as humans and rats)ulimtecthe conceptual models of biological
clock systems, including multiple feedback loopspé&cially their nature as multi-oscillator
systems which need both, internal and externaltsymisation, demonstrates the meaning of
natural Zeitgeber programs.

Examples of chrono-ethograms of various Zoo-aninfalscooperation with the zoos in
Frankfurt, Kronberg, Koéln and Antwerpen) and frorhet semireservat Schorfheide
demonstrate on one hand the indicative power olyaimg time patterns of behaviour long
before irreversible physiological problems coultablish. On the other hand, hereby we can
emphasise the impressive advance in well-beindh@fanimals by adequate light programs
matching their natural habitat.

53



Oral presentations

Biology of timing — an interactive CD including setions on
chrono-ethology and chrono-ecology

Ge. Fleissner, and Gu. Fleissner

Zoologisches Institut, J. W. Goethe-Universitéés8Biayerstr. 70, D-60054 Frankfurt a. M.

Planetary movements and the periodicities of emvrental conditions have at all times been
the background of the evolution of life on earthl iving beings have developed internal
clocks anticipating these external periodicities.tle same time, life used these clocks to
organise the time structure of both, body functiand ecological surroundings.

Chronobiology is the relatively new field of resgadealing with the analysis of the internal
clocks. It has always been an interdisciplinarydfiend comprised basic and applied science.
In order to illucidate its history, general prineip, basic models and latest issues concerning
neuronal, genetic and molecular mechanisms aneécesdly, its significance for applications
in biomedical research and clinics we have editedirderactive CD-ROM (in English,
German and French). Contributions from colleagwd®) are experts in different scientific
disciplines (neurobiology, genetics, pharmacologgychiatry, ethology, and mathematics)
guarantee for reliable information. The medium \aofor fascinating video-and sound-
documents, interactive simulations of experimegtaiditions and first of all, self-selected
information networks. Links to the internet willl@h for additional information and actual
updates of the knowledge presented here.

We included a section on chrono-ethology. Timeguatof behaviour, induced by the internal

clock system, is indicative for well-being in anisyaslight disturbances of the normal pattern

may signal social or social problems before theyeh@aused irreversible damage. This is of
special interest when animals are kept in captiwvitgoos and reserves. This chapter shows
the main issues and methods of the field and skfas@inating results. Examples of chrono-

ethograms with model organisms give practical hiotdata acquisition, data evaluation and

supporting software programs. Each animal is intced by a paragraph on its special

biology and natural habitat (with spectacular viglea birth and early childhood).

The chrono-ecology section shows the multiple iogilons of biological clocks in regulating
complex relationships at different levels. The etiohary advantage of clock-controlled
daily, tidal and annual rhythms is its power to @dymonise individual and species-specific
functions with geophysical and biological periotd&s in the environment. They not only
influence light exposure, temperature cycles angem@nsumption, but also the intraspecific
(between e.g., sexual partners and family memlaerd)interspecific relationships (between,
e.g. predator and prey, host and parasite).

Our paper will demonstrate the chrono-ecology amdmo-ethology section of the CD (with
contributions of N. Blaum (Frankfurt), D. NeumanKko(n), K. Scheibe (Berlin) and T.
Rumbuchner (Frankfurt) ).

At the same time we would like to initiate an im&ional public domain data base with

chrono-ethograms, which could be helpful for disgjs@f animal well-being by means of the
time pattern of their behaviour.
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Quantitative analysis of ultradian, circadian andseasonal time
patterns of behavioural rhythms for the evaluationof well-being
of animals in captivity and wildlife conditions.

Scheibe, K.M., A. Berger, W.J. Streich, K. Eichhorn

Institute for Zoo Biology and Wildlife Research Ber
PB 601103, D-10252 Berlin, Germany

A chronobiological procedure has been developedef@uation of living conditions, and
behavioural and physiological states of free-raggamimals. It is based on recordings of
activity and feeding with subsequent comparisotewéls, daily patterns as well as daily and
ultradian rhythms. For continuos recording of thbskaviours from free ranging animals, a
storage telemetry system (ETHOSYS) has been deseldfelemetric observations by means
of this system were carried out on alpaca, sheegewrlski horse, roe deer, red deer and
mouflon under various conditions. The time pattevhshe different species were analysed
macroscopically and by autocorrelation function @ogdver spectral analysis. The different
species-specific ultradian rhythms and their anneaiation correlate to the nutritional
strategy of each species. Especially for ruminantsress-free conditions we found a stable
ultradian structure of behaviour which was syncired with the 24-h component of the
spectrum. A more unstable adaptive time pattern fwasd in Przewalski horses. These
animals show at least a tendency towards a stalgtmic pattern. Activity as a multiple
motivation behaviour was generally more variablentifieeding which in most cases was of
clear rhythmic and harmonic structure. Degreesumiciional Couplings (DFC) were used for
guantitative comparison of rhythmic structures ativaty and feeding. DFCs express the
percentage of the circadian component and harmdtredian components in relation to all
rhythmic components of a spectrum. Accordingleytitan be regarded as a measure of
internal and external synchronization. They wenentbto be high in well adapted, healthy
and undisturbed individuals but were lowered dupegiods of adaptation in all species and
situations.

Przewalski horses showed mean DFCs (activity) &&,5% during a two year period of
adaptation, later values up to 90,3% were recordmging the hunting period in the
surroundings, these values dropped to 0%. The sdfeet occurred as reaction on a new
shooting yard nearby. In alpacas we found DFCsivigdt of 88% during undisturbed
situations. After an accident resulting in a smaaluind, the DFC dropped to 27,6%. In sheep,
high parasite load led to lowered levels of acgidhd feeding. During the premortal period
the harmonic components of feeding rhythms wereste@. They changed from 49,6% to 8,8
- 11,3% as early as 28 days before death. In apgod female red deer we observed a high
level of social interactions. The alpha individdsdd a DFC of 88.1%, a subdominant
individual a DFC of 61,2% and the omega individa&FC of 55,9%.

We offer the biorhythmic approach to compare aralwate the quality of living conditions of
animals quantitatively. The approach can be appteeddentify stress, disturbance and
endangering situations. It can especially be useftde ranging animals but can also be
applied to other conditions of animal maintenance.
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The behavioural responses of laying hens to atmosghc
ammonia.

H.H. Kristenseh? and C.M. Wathés

YInstitute of Ecology and Resource Management, Wsityeof Edinburgh, West Mains Road,
Edinburgh EH9 3JG, UK
%Silsoe Research Institute, Wrest Park, Silsoe,@ddfIK45 4HS, UK

Ammonia gas is one of the most abundant aerialf@oits of modern poultry buildings with
mean ammonia concentrations in broiler and layarsbs of between 5 and 30 parts per
million (ppm). The Ministry of Agriculture, Fishes and Food in the UK (MAFF)
recommends a chronic exposure limit for ammonipaultry buildings of 25 ppm. This value
is set on the basis of human safety rather thamalnvelfare and does not account for the
birds’ continuous exposure to ammonia. High ammaoiacentrations reduce the health and
performance of poultry. However, no evidence hasvipusly been available to suggest
whether poultry find ammonia aversive.

The objective of this study was to assess the betwat responses of laying hens to various
concentrations of atmospheric ammonia commonly daanpoultry buildings. Six groups of
six ISA brown medium hybrid laying hen&dllus gallus domesticusyere given the choice
of three ammonia concentrations (nominally 0, Z5p#m) in a preference chamber over a
period of six days. The location and behaviourhaf hens were recorded by scan-sampling
every 15 minutes via overhead video cameras.

The hens foraged (ANOVA, F»7=4.85, p=0.018), preened (ANOVA;k.=5.81, p=0.009)
and rested (ANOVA, E22=5.14, p=0.029) significantly more in fresh air nhan the
ammonia-polluted environments. These behavioure wlee most abundant and made up
69.2% of the total time budget, which in turn wagngicantly affected by ammonia. A
significant difference was found between the tirpersg in 0 and 25 ppm (t-test, p<0.05,
df=22) but not between 25 and 45 ppm (t-test, p50dd=22). This suggests a threshold for
ammonia aversion at or below 25 ppm.

This finding, in conjunction with the previous refof detrimental effects on health and

performance, suggest a need to re-evaluate thentugkposure limits for ammonia in order
to improve the welfare of laying hens in the future
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Utilizing artificial cover to improve use of pen cater by domestic
fowl

TeriLynn Cornetto and Inma Estevez

Department of Animal and Avian Sciences, Universitylaryland, College Park, MD
207042, USA

In the wild, animals have access to cover, whiah loa utilized for resting or predator and
conspecific avoidances. Cover is minimal in comnarpoultry housing and suitable areas
for resting and retreat for domestic fowl are liliit Typically raised in floor pens, chickens
have a tendency to stay near pen walls. As a resate utilization within an enclosure is not
uniform and the central area is greatly underadiz Overcrowding occurs around the
perimeter which may adversely affect the healtthefbirds. The objective of the study was
to find ways to improve use of the center. It wgpdihesized that the provision of artificial
cover in the center would increase the number afityuresting places and thus result in a
more uniform distribution of birds within the pen.

Two thousand one hundred thirty 1-day old chickemse reared. The experiment consisted
of 2 vertical cover treatments and 3 group sizeh WBireplications of each. All treatments
were randomly assigned to 21 pens (8.93m2). Thevercdesigns were cover frame with
mesh wall and cover frame without mesh wall. Theecdrames (0.61m h x 0.61m w) were
constructed from PVC piping. Two of the same cdveatment panels were positioned in the
center of each pen. Control pens had no cover. iss@mes of 80 and 110 each were assigned
to both cover treatments and the control. In otdeest the effects of density, a third group
size of 140 was included. However, due to limited pvailability it was assigned only to the
cover panel with mesh treatment. Utilizing a gridbiinate system set up in each pen,
observations on the use of space were taken ofathi2 times per week from 4 to 44 days
of age. The total number of birds using the ceratrah of each pen (2.23 m2, 25% of the total
pen) was recorded.

Results reveal that the number of birds locatethe center of each pen was significantly
affected by the presence of cover (ANOVAR, p<0.00®or group size of 80, the mean
(zSE) number of birds was 19.6+0.6 (25% of theltotamber of birds) for cover with mesh,

15.9+0.6 (20%) for cover without mesh, and 5.84¥%) for no cover. For group size of

110, the mean number of birds was 23.5+0.6 (219)34D.7 (18%), and 6.1+0.3 (6%)

respectively. Group size of 140 resulted in a mefaB0.3+0.8 (22%) birds using the cover
with mesh treatment. These results suggest thahvidirels are provided with cover the

distribution of domestic fowl within the space wik more uniform throughout the entire pen.
Further results will be discussed.
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Effects of environmental enrichment on behaviour ad physiology
of growing pigs

Ingrid C. de JonY, Ina T. Prellg E. Dinand Ekké| Johan A. van de Burgwhal
Elbert Lambooij, S. Mechiel Kort§ Marko A.W. Ruis?, Harry J. Blokhuis
and Jaap M. Koolhas

! Institute for Animal Science and Health, PO Box&%0 AB Lelystad, The Netherlands
2 Department of Animal Physiology, University of Giren, PO Box 14, 9750 AA Haren,
The Netherlands

Although it is known that environmental enrichmantproves pig welfare by limiting
abnormal social behaviour and improving sociallskiittle is known about the effects of
environmental enrichment on the physiology of pigserefore, two experiments were
performed using 48 pigs each, and the behaviow@lphysiological responses of enriched
and intensively reared pigs were studied. Half leé pigs (6 groups of 4 pigs in each
experiment) was reared under standard intensiveitons (0.7 M per pig, no substrate), and
the other half of the pigs (6 groups of 4 pigs atle experiment) was reared in larger pens
(1.1 nf per pig) with strawbedding from birth until slaughage.

It was shown that enriched reared pigs indeed spEs# time on manipulative social
behaviour (biting, nosing of littermates) in thent® pen than intensively reared pigs at 21
weeks of age (p<0.05). Moreover, enriched reargd pad a lower baseline body temperature
(p<0.05) and a higher baseline salivary cortisakelgp<0.05) during the light period than
intensively reared pigs.

In the second experiment we studied if the diffee=n in baseline salivary cortisol
concentrations were due to a different shape otitwadian rhythm in salivary cortisol. We
showed that intensively reared pigs had a bluntezhdian rhythm in salivary cortisol as
compared to enriched reared pigs at 22 weeks af laggnsively reared pigs had a lower
salivary cortisol concentration than enriched rdapggs during the light period (p<0.05
between 6.00 and 18.00 h), but not during the gariod. Additional measurements showed
that the difference in circadian rhythm in salivagrtisol between enriched and intensively
reared pigs is age-dependent and becomes visitde 25 weeks of age. Blunted circadian
rhythms in cortisol are often observed in situadi@f chronic stress or depression, and may
therefore be an endocrine sign of decreased anveiédre.

Behavioural and physiological responses were alsasored in response to preslaughter
handling, mixing and transport to the slaughterloustensively reared pigs had a higher
cortisol response to mixing at transport and beinglairage (p<0.05), showed more

restlessness behaviour (walking, standing (p<0.@b))ng transport and spent more time
fighting in lairage (p<0.05) than enriched rearegksp

The results of the experiments showed that reapigg under intensive conditions has
negative consequences for pig welfare. Indicatafrdecreased animal welfare like a blunted
circadian cortisol rhythm, increased occurrenceabfiormal behaviour, and a stronger
behavioural and physiological response to preslaudtandling and transport were observed
in intensively reared pigs as compared to enrichaded pigs.
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Audience effect on the expression of frustration ithe domestic
laying hen.

P.H. Zimmermah A. S. Lundberg, L. J. Keeling, P. Koéne

Section of Ethology, Department of Animal Environtand Health, Faculty of Veterinary
Medicine, Swedish University of Agricultural SciescP.O. Box 234, SE-532 23 Skara,
Sweden.

! Ethology Group, Department of Animal Sciences, Wiagen Agricultural University, P.O.
Box 338, 6700 AH, Wageningen, The Netherlands.

When thwarted or frustrated in a behaviour, layirens often show increased stereotypic
pacing and displacement preening and they giveseaifspvocalisation, the gakel-call. But it
is not known how the occurrence of these behaviaiisfluenced by the presence of an
audience (another bird or a human audience). Thperanent investigated the effect of an
audience on the expression of the gakel-call ahdrdiehaviours indicating frustration. The
importance of the frustration condition of the amdie bird on the expression of gakel-calls in
the test bird, and vice versa, was also studied.

Twenty-four Lohman Brown Warrens were trained tedfén a test cage. Sixteen hens were
used as test birds, the others as audience bindgstobd-deprived test hens were tested for 15
min in a non-frustration situation (the bird wasgry and the food was available) and in a
frustration situation (the bird was hungry but fbed was covered by plexiglas). For both

situations we had four different treatments; thet teird was alone, the test bird had the
company of either a non-frustrated audience birdruatrated audience bird or a human

audience. All birds were subjected to all treatraenta balanced way, one treatment per day.
Between treatments all birds were trained for 16 mithe test cage with food available to

prevent a carry-over effect between treatmentsidBssvocalisations, behaviours indicating

frustration, like stereotyped pacing, escape movesnand displacement preening, were also
recorded. When not tested, birds were kept in ggauith free access to food.

During frustration the test birds gave significgnP<0.001) more gakel-calls (19.3 + 2.2
calls per 15 min; mean + SEM) compared to the mastfation treatments (5.0 £ 1.3Iso

the durations of stereotyped pacing, escape belmavaad displacement preening were
significantly higher during frustration (all, P<0X). This supports previous evidence that the
gakel-call is an expression of frustration. Thestfrated test birds gave significantly (P=0.02)
more gakel-calls when there was an audience préaedience: 13.0 + 1.5, No audience: 9.7
* 2.3). Frustrated test birds also spent signitiya(P=0.04) more time pacing when faced
with a feeding audience bird (53.3 + 14.0 sec) camp to when tested with a non-feeding,
frustrated audience bird (28.4 + 8.6 sec). In #iigation pacing particularly took place in
front of the plexiglas that separated the test daga the audience cage, probably because
the frustrated test bird tried to reach the othledér from which the audience bird was
feeding. Audience birds gave significantly (P=0.02pre gakel-calls when frustrated and
faced with a frustrated test bird (27.8 + 4.9) tharen tested with a non-frustrated test bird
(15.1 £ 3.3).

In conclusion, frustration of feeding behaviouraclg leads to an increase in the number of
gakel-calls and other behaviours indicative oftiratson. The presence of an audience (either
a conspecific or a human) elicits more gakel-cafigl increases the amount of stereotyped
pacing. The frustration condition of the audienceatcertain extent seems to influence the
gakel-call and behaviour of a frustrated bird.
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Rank order and aggression in repeatedly regrouped
male and female pigs.

Mette Giersing Klaus S. VestergaatdArne Anderssoh

!Danish Inst. Agric. Sci., Dept. Animal Health aneltare, P.O.Box 50, DK-8830 Tjele,
Denmark;?Royal Vet. and Agric. Univ., Dept. Animal Managetaerd Health,
Grgnnegardsvej 8, DK-1870 Frederiksberg C, Denmatswedish Board of Agriculture,
SE-551 82 J6nkoping, Sweden.

In order to characterise aggressive behaviour ile mad female pigs as an individual trait, a
study was made of the consistency of the individuabgressive behaviour and rank in
different group contexts. In four successive regiks, 100 pigs of known lineage (half entire
males, half females) were at an average live wagBd kg. randomly allocated to 10 pens of
10 pigs each. Further random reallocation tookekc4-week intervals (average weight 41,
67 and 94 kg. In each of the four 4-week-periods t*P4) following regrouping, the pigs
were observed in weeks 2 to 4 during standardised €éompetition. Recordings included the
frequency and intensity of individually initiatechdh received aggression. Based on the
direction of aggression a rank order was compilétiiav each pen. Data were analysed by
Mixed Model and correlation analysis in SAS. Theginency of aggression declined from P1
to P4 P = 0.0008), due chiefly to a reduction in male a&ggion, although males were
throughout more frequently aggressive than fem@iess 0.0001), and also attained on
average higher rank. Females, however, showed sgjgreof higher intensity than mald3 (

= 0.005), with the highest intensity in P3 and Redongst males high ranking pigs were most
intensely aggressive, whereas in females, low rankigs were most intensely aggressive.
Consistency in individual behaviour between perids statistically significant, but not very
strong. The correlation for aggression frequencydased from r = 0.24 between P1 and P2
to r = 0.47 between P3 and P4 in males, whereasatiesponding values for females were r
= 0.39 and r = 0.49. The correlation for the pigaik decreased from r = 0.38 between P1
and P2 to r = 0.30 between P3 and P4 in femaldésnbreased from r = 0.29 to r = 0.42 in
males. Only females had consistency in the amaduaggression received (from n.s. between
P1 and P2 to r = 0.31 between P3 and P4). The stensiy between periods in aggression
intensity was low, the highest correlation bein230in males from P2 to P3. The correlations
between rank and aggression intensity as well dsvelem aggression frequency and
aggression intensity were significant only in PH &2. In females the connection was even
negative in P3 and P4. Rank and aggression recereeel more strongly correlated in males
(from r = -0.62 in P1 decreasing to -0.45 in P4nttin females (ranging between r = -0.45
and -0.34), despite the females’ being recipiehtaare aggression than males. In neither sex
was the rank attained, or the amount of aggreseitated in a given period associated with
the aggression received in the preceding perio@. Aigher consistency as well as stronger
connections between rank and aggressive behawvmouraies point to higher stability and
stronger role of status than in females. Femaleg b more adaptable to the current
situation, as shown by less consistency and hawessert their position by an increase in
aggression intensity.

Sexual motivation in relation to social rank in par housed sows
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Denmark

Social stress caused by e.g. high level of comgstifor food or space in group living
animals may result in depression of reproductivecess and in some species only the
dominant animals will reproduce. The public intéiesswine welfare has led to an increased
number of group housing systems for sows. In sudiems the individual competitive
success of each sow within a group may havet gigffuence on reproduction. However,
knowledge upon impacts of social stress on reprdgisuccess in swine are scarce.

We investigated the influence of social subordoratn sexual motivation during oestrus in
sows. Twenty four sows were housed in pairs (digspfrom 3 days after weaning in pens
measuring 12 sgm. The individuals in each groupewadike with respect to body weight.

Another twelve sows were individually housed astaas in pens measuring 6 sqm. Video
recordings were made of aggressive interactionsiglw8 hours after grouping. From these
recordings the rank of each sow was determineainktay 4 detection of standing oestrus
was performed in a back pressure test four timdly @dnile a test for sexual proceptive

behaviour was performed twice daily. The lattert tems performed in a t-shaped area
consisting of a long arm (2 m x 5 m) covered wiftaw, terminating in a goal area (2 m x
2,5 m) with concrete floor. On each side of the lgaea was a separate stimulus
compartment- one stimulus compartment being enpgy/other housing a mature boar. The
test duration was 10 min. Latency to and duratibriime spent within the goal area close to
the boar were observed. Additional, a test for abxeceptivity was carried out on the first
day of standing oestrus. This test was performedhtvgducing the sow to a mature boar in
his home pen. Sexual behaviour as well as featetlaehaviour of both sow and boar were
observed from introduction of the sows until matimas terminated.

The test concerning proceptive behaviour duringiroe showed that subordinate sows spent
a significantly lower percentage of test time stagalose to the boar (32 %) compared to the
dominant sows (67 %) (P<0.01). Furthermore, theqreage of test time spent presenting in
front of the boar was also significantly shorter subordinate sows ( 15%) compared to
dominant sows (42 %) (P<0.01). During mating éhbrgpercentage of the subordinate sows
(40 % ) fled when mounted by the boar comparedaimidant sows (0 %) (p<0.05) and a
higher percentage of subordinate sows (58 %) vemdliin response to boar mounting
compared to dominant sows (15 %) (p<0.05). Theselteindicate that social subordination
has significant effects on sexual motivation in so8ubordinate sows showed fear related
behaviour in response to boar stimulation evendhotihe sows were in standing oestrus.
Thus, both heat detection and mating may be imgaimesubordinate sows compared to
dominant sows in group housed sows.
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Early access to perches enhances spatial awarenegsthe
domestic hen

S. Gunnarssah J. Yngvessoh L. J. Keelind and B. Forkma#

1 Department of Animal Environment and Health, Swredimiversity of Agricultural
Sciences, P. O. Box 234, SE-532 23 Skara, Sweden

2 Department of Zoology, University of Stockholm,18B6-91 Stockholm, Sweden

Early access to perches has been reported to dedtea incidence of floor eggs and cloacal
cannibalism in loose housed layers (Appleby et #988. Br. Poult. Sci., 29:351-357;
Gunnarsson et al., 1999. Br. Poult. Sci., 40:12-A8&)ossible reason for this effect is that
birds reared with perches acquire a better usedm@&nsional space and so find raised nest
boxes and escape cannibalistic attacks more e#isdy birds reared without perches.
However, this has not been demonstrated experithentde aim of this experiment was to
study the effect of early access to perches onadpawvareness, by testing whether birds
reared with perches found food presented on diffdevels more quickly than birds that had
later access to perches.

Thirty, day-old Hisex brown chicks were reared ittet pens (4 hens/&). The birds were
split into two equal groups; one with access tcpes (P+) and one without (P-). At 8 weeks
of age all chicks were given access to perchesatd@ weeks all birds were mixed into one
group. Additional perch training was performed Lali birds were roosting at night-time. At
16 weeks, 10 birds from each treatment were indadigl tested in a separate pen where food
was presented on a wire mesh tier 40 cm aboverthng (T40). In a subsequent test, the
food was presented at 80 cm above the ground bilt the tier at 40 cm still present
(T40/80). At 19 weeks of age, the lower tier wasioged and the testing repeated with the
food on the tier at 80 cm (T80), then with the fawda 160 cm high tier with the tier at 80 cm
still present (T80/160). Before each test the bwese food deprived for 15h. The time from
when a bird entered the pen until it reached tloel fwas recorded and the maximum session
length was 600 s. The results were analysed usiihcp¥dn generalised tests for truncated
data.

In situation T40, time to reach the food did ndfetibetween birds from P+ and P-. All birds,
except three, jumped immediately up to the tiert, Bthen the demand increased, the P+

birds were significantly faster reaching the tigf@}0/80 - Wilcoxornx2=4.41; d.f.=1; p<0.05:

T80 - Wilcoxonx2=6.93; d.f.=1; p<0.01 and T80/160 - WilcoxgR=8.03; d.f.=1; p<0.01).
In the last task, only one of the P- birds readhedood compared to 7 of the P+ birds.

The P- birds did not lack the physical capabilayfulfil the spatial task as the same physical
skill was required for jumping up to 40 cm as weguired for jumping from 40cm up to
80cm. Furthermore, all birds roosted on raisedlEs@nd there was no significant difference
in average body weight between P+ and P- birdsrefbiee, we concluded that rearing with
early access to perches enhances spatial awatiartbesdomestic hen.
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Feeding stall design and food type for group housedlry sows -
effect on aggression and access to food

Knut Egil Baé, Inger Lise Andersérand Anne Lein Kristians&n

& Agricultural University of Norway, Department of#cultural Engineering, P.O. Box 5065,
1432 As, Norway

® Agricultural University of Norway, Department ofiAral Science, P. O. Box 5025,

1432 As, Norway

The effect of feeding stall design (body, shouldeno stalls) and type of food (wet vs. dry)
on aggression and access to food was investigatadBix 2 factorial experiment. Six groups
of six pregnant sows fed 2.5 kg of concentrately daere subjected to all the six treatments,
and the order of treatments were rotated systeallgtién the last two days of each treatment
period, the behaviour of the sows was video-reabfde60 minutes from the start of feeding.
The number of bites, total offensive agonistic héhars (bite towards head/shoulder and
body, bite towards vulva, push, threat, head knoftkguency of changing position at the
trough (displacements and voluntary changes oftipo¥iand the access to trough were
recorded. In the analysis, the observation periad divided into feeding (0-15) and post
feeding (45-60 minutes).

During feeding, increasing length of stalls regiilte a significant reduction in the number of
bites, total offensive agonistic behaviours, dispfaents and an increased access to the
trough. Both during feeding and post feeding, thenber of bites and total offensive,
agonistic behaviours were lower on wet than on fdeding, but there were no significant
differences in the number of displacements or tteess to trough. There was a significant
interaction between type of stalls and type of fobde number of bites and total offensive,
agonistic behaviours were lower on wet than on fésding in the shoulder and no stall
treatment, but not in the body stall treatment. et feeding, there was no significant
difference between body and shoulder stalls comegrine number of bites during feeding,
nor was there any significant difference betweel steatments concerning the access to
trough.

There was a significant relationship between socak order and the number of bites
received, displacements and the access to trougt tr@atment did not affect the number of
bites or displacements for the top ranked sows,faruthe rest of the sows the number of
these behaviours increased with decreasing lerigttalis.
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Impact of individual and pair-housing following sodal defeat on
behaviour and physiology of growing gilts

M.A.W. Ruis? J. de Grodt J.H.A. te Brakk J.A. van de Burgw3lJ.H.F.
Erken$, H.J. Blokhuis, J.M. Koolhaas

'DLO-Institute for Animal Science and Health, Depaent of Behaviour, Stress Physiology
and ManagementDepartment of Immunology, Pathobiology and Epidémaip, “Depart-
ment of Reproduction, P.O. Box 65, 8200 AB Lelysthd Netherlands.

?University of Groningen, Department of Animal Plysgy, P.O. Box 14, 9750 AA Haren,
The Netherlands.

Aggression and fighting upon regrouping and mixivith unfamiliar conspecifics constitutes
an important welfare problem in modern pig husbgndihe behavioural and physiological
effects of loosing a fight were studied in the doling way. Initially, pair-housed gilts
(intruders) were defeated during a 15 min sociahfromtation with an aggressive
noncongener (resident) in the home pen of therlaftiter that, the social environment was
manipulated by returning defeated gilts to theimbopen in which they were either reunited
with a familiar conspecific (always a barrow; phaotsing) or were housed alone (removal of
the barrow; individual housing).

Physiological and immunological data revealed tls recovered faster from a social defeat
when they were pair-housed. Social defeat inducse@rificant (p<0.01) acute increase in
hypothalamic-pituitary-adrenocortical (HPA) actiitdemonstrated by high plasma ACTH
and cortisol (in plasma and saliva) responses (pahles at t = +5 min). ACTH did not differ
from baseline concentrations from 30 min after defélowever, while in pair-housed gilts
cortisol concentrations in plasma and saliva ditddiffer from baseline levels from 30 min
after defeat, the concentrations were still eledatie60 min after defeat in singly housed gilts.
In undefeated controls, concentrations of ACTH andisol were unchanged, except for a
moderate increase (at t = +5 min.; p<0.05; retarrbdseline at t = +15 min) of salivary
cortisol following individual housing. Immunologicdata revealed a significant decrease in
% blood lymphocytes (p<0.01) and a significant @a&se in % blood granulocytes (p<0.01)
one hour after defeat. Although leucocyte subséiesawere found not to differ anymore
from baseline levels at one day after defeat im-paused gilts, shifts in subsets were still
present in individually housed gilts, at one an@éé¢hdays after defeat (tendencies: p<0.1). No
shifts in leucocyte subsets were observed at amepint in undefeated controls.
Behaviourally, defeated individually housed gilk®wed less habituation in a repeated novel
environment test. Compared to a test prior to thattents, latency times to leave a startbox
were much and to the same extent reduced (p<MQ8) animals at two days after defeat, but
locomotions were reduced (significant decreaseefieated pair-housed gilts, p<0.05) in all
but singly housed defeated gilts. The latter arsmrmamained highly mobile. Their salivary
cortisol response was at a similar level as infttet test, while in the gilts of the other
treatments cortisol responses were significanthyelo (p<0.05; tendency in individually
housed controls: p<0.1).

Although other parameters have still to be evalljatbe described findings show that the
presence of a familiar companion per se (irrespeaif dominance relationships) enables a
defeated pig to recover faster from the detrimeettigcts of social defeat. Thus, processes of
social support seem to occur in pigs which empleasithe importance of the social
environment in coping with stress factors.
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Short-term social memory in the laboratory rat: its susceptibility
to disturbance

O.H.P. Burman & M. Mendl

Centre for Behavioural Biology, Department of Giali Veterinary Science, University of
Bristol, Langford House, Langford, BS40 5DU, U.K.

The disruption of cognitive function by stressfueraents from housing and husbandry
systems could have potentially serious implicatitmrsthe welfare of captive wild animals
and domesticates. Recent work on pigs has demtettitzat elements of common husbandry
procedures can have a disruptive effect on thatieteof a spatial learning task (Mendl et al.
1997). If social memory is disrupted by husbandrgcpdures during the removal and
subsequent reintroduction of individuals from poasly stable social groups, then this may
underlie the observed increase in aggression, a&cting in welfare due to injury, when
previously familiar animals are reintroduced.

In this study we used the social recognition testdetermine the effect of potentially

disturbing environmental stimuli on short-term sbanemory in laboratory rats. This test is
based upon a comparison of behaviour, particuiasgstigation, between two exposures of
the same individual to a subject animal, separéedin inter-exposure interval (IEI). A

decrease in investigation in the 2nd exposure gspliecognition of the individual. No

decrease suggests that the subject’s social meofdiyat individual has decayed over the
IEI, and is the response seen when a novel indaiguntroduced.

The environmental stimuli used to investigate tfiect of retroactive interference on social
memory were selected to represent elements of atdnbdusbandry and experimental
techniques, and included: handling; the introductsd a novel conspecific; introduction to a
novel environment; and introduction to a small n@mvironment. These were presented for
a 5-min period, midway through the 15-min IEI. grsificant drop in the investigation of the
same juvenile between the two exposures for balctmtrol treatment (1st exposure mean (
SE=66.4 ( 7.7, 2nd exposure=41.3 ( 8.6, 19=2.98).%) and introduction to a novel
environment (1st exposure=77.8 ( 6.8, 2nd expogifig=( 5.3, 19=4.19, P<0.001), indicated
that recognition had successfully occurred, and imoval to a novel environment had not
disrupted social memory. But there were no diffeemnin the amount of investigation
between the two exposures for the handling, snwlehenvironment, and novel conspecific
treatments (t-tests, P>0.05). This suggests thwatgrétion of the reintroduced juvenile had
failed to occur, and that these treatments hadiplisd short-term social memory.

A final experiment demonstrated that the signifiad&crease in investigation observed when
the adults were introduced into a novel environnvegs due to successful recognition of the
juvenile, rather than because of the possibly seggive effect of the treatment on behaviour,
or general habituation to the test procedure. WMr@s demonstrated by there being no
significant difference between the amount of inigagton expressed in the two exposures if a
novel juvenile was introduced for the second expwgtrtest, P>0.05). The results of this
study suggest that even routine husbandry proceduoay be able to disrupt short-term social
memory, and thus affect the welfare of captive aamnimals.
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Changes of stress parameters in saliva of pigs dug
transportation
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State University, Anthony Hall, East Lansing, 48884 USA

Saliva collection is non-invasive and much morevesnent to collect than blood or urine.
Other advantages are easy handling of saliva saraplé the possibility of frequent sampling
without fixation or surgical preparation of the mais. In order to get accurate information
about the animal’s stress response more than oaenpter has to be measured to validate the
quality of stress. Aim of this study was to assesstress profile» of parameters in saliva to
verify reliability and usefulness of saliva samglirFive parameters were measured in short
intervals to account for the fast and episodic reati release of these stress hormones.

Ten German landrace pigs were used in this expating®ven animals were castrated males
and three were females. They were five months cdd 80kg BW) and familiar with saliva
sampling using cotton buds. Changes of stressatulig in saliva responding to two hours of
transportation were assessed for five parametensisGl concentration was analysed by RIA.
Adrenaline, noradrenaline, dopamine and serotorewneasured by HPLC. The first saliva
sample was collected at 07.45h, 15 min later pigeewoaded and transported for 105 min.
Saliva was collected at 15 minutes intervals duang 15 min after transportation. Finally
saliva was collected one and two hours after tlteagithe transport. Serotonin was examined
only before and 15 min after transportation. Fatistical analysis (SPSS 8.0.0) means and
standard errors were calculated. Time differendgsacameters were analysed by dependent
t-test and correlations by the method of PEARSON.

There was a significant increase in cortisol cotregions during transportation 15 min after
loading up to 15 min after unloading. Maximum csoti levels (18.93.9nmol/l) were
observed 60 minutes after loading. 1 h after trartaion values were nearby basal cortisol
concentrations (4#0.5nmol/l). Adrenaline value was highest 105 mirterafloading
(383.2£108.6ng/Ivs.243045.9ng/l). Noradrenaline concentrations were sigaiitly
elevated 15, 60 and 75 min after loading and 15after unloading. Highest values occurred
after 90 min (3482136.6ng/mlvs.51.G:13.2ng/ml). Percentage increase of noradrenaline
levels were much higher during transportation (3%9- 683.1%) than of adrenaline levels
(120.9% - 181.2%). Dopamine concentrations statteihcrease significantly 15 min after
loading (418.6107.9ng/ml vs. 172%51.2ng/ml), reached basal values between 75 and 105
min after loading and increased once more sigmifigal5 min (1201.2248.5ng/ml) and 2 h
after unloading. Serotonin concentrations showédyhly significant increased level 15 min
after transportation (1242.2ng/mlvs.6.20.9ng/ml). Significant correlations occurred during
transportation between the parameter cortisol, rediree, noradrenaline, and dopamine. In
conclusion this study offers a new perspectivesseasing and qualifying stress in animals.
Validation of salivary cortisol has been descrilediterature for several species, but other
parameters in saliva are quite unknown until yekirg this study as a pilot project it shows
the tendency of some reliable parameters in salspecially noradrenaline known as a
plasma indicator of physical stress shows sigaifee’s even with such a small number of
animals. More experiments about basal dates amdbtiain with plasma are recommended.
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Influence of pregnancy on fear reactions in ewes

Manon Vierirt and Marie-France Bouissou

YUniversité de Liége, Faculté de Médecine VétérmaBervice d’Hygiéne et Bioclimatologie,
4000 Liege, Belgium.
INRA de Nouzilly, 37380 Nouzilly, France.

Fear reactions may vary according to the hormotatus of the reproduction cycle. For
instance, high levels of progesterone, especialtynd pregnancy, have been associated with
a decrease in fearfulness (and/or anxiety) in rtsdand humans.

The effects of pregnancy on fear reactions of eme&® studied by comparing cycli€{CL;

N = 22) and pregnant (N = 61) lle-de-France ewesgiant ewes were divided into three
groups, each tested for fear at one of the follgwatages of pregnancy: 40th d&@40; N =
20), 80th day[80; N = 22) and 140th day of pregnan®140, N = 19), this last group being
thus tested a few days before expected parturifibase ewes were individually subjected to
three fear-eliciting situations: isolation from epecifics (), a surprise effectS) and the
presence of a humarH). Thirty behavioural items were recorded, inclgdianimal’s
position, locomotor activity, eating behaviour, gbsations, eliminative behaviour and
interactions with the stimulus. To have a more lsgtit view, a fear mark (ranging from -3.0
to +3.0) was calculated for each animal in the ghséuations, according to the method
developed by Vandenheede et al. (1998) using aipahComponent Analysis: the higher
the mark, the more fearful the animal.

Pregnant ewes (D40 + D80 + D140; N= 61) were siggmittly less fearful than cyclic ones in
thel andS tests, as shown by their respective fear madrk€.97 vs. -0.34 (P<0.01§: -1.24
vs.-0.57 (P<0.01). However, no significant diffecenwas found in thed test. When
assessing fear reactions according to the stageeghancy, fear marks of either D40, or D80
or D140 ewes were consistently lower than fear smiafkCYCL (except for the comparison
between CYCL and D80 in thd test). The effects of pregnancy on fear reactiwese
particularly significant in thé test when D80 or D140 were compared to CYCL (fearks:
respectively -1.16 and -1.08 vs. -0.34 (P<0.09)} i theS test when D140 were compared
to cyclic ewes (fear marks: -1.10 vs -0.57 respebti p<0.05).

In conclusion, pregnancy, at least in the lattagss, reduces fear reactions in sheep when
confronted to isolation from conspecifics or a sisg effect. Changes in fearfulness during
pregnancy may have evolved as an adaptative mesrhdaiensure survival of the lamb.

VANDENHEEDE M., BOUISSOU M.F. & PICARD M. (1998) tarpretation of behavioural
reactions of sheep towards fear-eliciting situaiéppl. Anim. Behav. S&8, 293-310.
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Fear respones in piglets - an evaluation of methods

Inger Lise AndersenGry Faerevik *, Knut Egil Bdeind Morten Bakken

!Agricultural University of Norway, Department of aultural Engineering, P. O. Box 5065,
1432 Aas, Norway.

*Graduate student

“Agricultural University of Norway, Department of iAral Science, P. O. Box 5025, 1432
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In domestic species, fear reactions are involveth@éadaptation to their environment and
management. The range of potentially frighteningrés to which pigs are exposed includes
changes in the physical environment, transport feofamiliar and into a new environment,
exposure to and handling by humans, isolation flitter mates, and mixing with unfamiliar
pigs. A common element in all these situationsasgetty, which could be considered as one
of the most potent conditions leading to a negatwaotional response in animals. Fear
responses of piglets during handling have beeniestutb a great extent, but there is a
considerable lack of methods for measuring feaefsgnin other novel situations. The aim of
this work was thus to evaluate different experimemethods of testing fear responses in
piglets both by using a physiological and behawabapproach.

Diazepam (valium) is recognised as one of the rposterful benzodiazepines in reducing
anxiety, and has been used in a number of operqdrienents on pigs. In experiment 1,
twelve piglets were subjected to three experimeeists, an elevated plus-maze, a light/dark
and an open field test at the age of 6-8 weekd. didhem were pre-treated with diazepam
and the other half with saline (control). In expeent 2, 84 piglets (LY) from 9 different
litters were subjected to the following experimémests: a tonic immobility test at the age of
2.5 weeks and an elevated plus-maze, an opentéisicand a light/dark test at the age of 6-9
weeks.

Treatment with diazepam in experiment 1 increakedattivity on the elevated plus-maze , i.
e. the number of entries into the open arms (F04)Qthe % of time spent on the open arms
(P = 0.07) and the total number of arm entries (P.G5) compared to the control group.
These parameters could thus be related to feareMa@s no effect of diazepam on any of the
other parameters in the light/dark or the operfiekt. The results from experiment 2 showed
a significant, positive correlation between the bemof entries into the open arms and the %
of time in the lit section of the light/dark box 0.3, P = 0.01) and the number of lines
crossed in the open field (R = 0.3, P < 0.01). mhmber of entries into the closed arms was
also positively correlated to the number of linesssed in the open field (R = 0.3, P < 0.01).
A long duration of tonic immobility was associateith a low activity in the elevated plus-
maze, i.e. the number of entries into the open &Rns -0.3, P = 0.01), the time spent on the
open arms (R =-0.3, P < 0.01), the number of eninto the closed arms (R =-0.3, P < 0.01)
and the total number of arm entries (R = -0.3, ®31). From the PCA-analysis, two factors
were retained for interpretation. Variables relaiedear had the highest loading on factor 1,
whereas variables related to activity showed thyadst loading on factor 2. It was difficult to
differentiate between the activity and the feanadat in a single test, but when comparing
the results from both experiments, the elevated-plaze came out as the most promising
method of measuring anxiety in piglets.

68



Oral presentations

Effects of selection on social defensive-behavior mice
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To test the generality of Benus’ (1988) theory timate are genetically predisposed to use
predominantly passive or active behavior in chajfieg situations, the defensive behavior of
two mouse strains was compared. The H-strain whted for large litter size, and has
reached a plateau of 21.5+3.5 pups (mean litter atzbirth £SD). The randomly bred C-
strain has an average litter size of 9.6+2.2 puygsveas kept in the same laboratory as the H-
strain over 101 generations. A resident-intrudst was used to measure the fear-related
behavior which the mice expressed in responsetaslaby a larger aggressive resident in a
novel cage at 11 weeks of age. The animals westeden the elevated plus-maze and
light/dark test at 9 and 10 weeks of age, respelgtiyrior to testing in the resident-intruder
test.

In the resident-intruder test, the C-strain had highest frequency (C-strain 241446, H-
strain 11.#1.93; t=5.27, §0.001) and per cent of time (C-strain 5199, H-strain 2.80.50;
t=2.92, ¥0.01) in flight. The per cent of time in immobylitvas also greatest for the C-strain
(C-strain 43.24.82, 29.24.86; t=2.15, p0.05) but there was no significant difference
between the strains in the frequency of immobi({Bystrain 32.81.33, H-strain 3481.45;
t=1.02, n.s.), indicating that the H-strain exhsbimmobility, but that this system of
behavioral inhibition does not effectively inhiliehavior in the H-strain. The H-strain had
the highest frequency of exploration (C-strain 32.80, H-strain 28#01.95; t=4.09,
p<0.001) and a tendency to spend a larger per cetitnefin exploratory activity (C-strain
23.2£5.28, H-strain 3724.89, t=1.95, p0.06). There was no difference between the strains
in the frequency of fights (C-strain 2#257, H-strain 2562.53; t=0.44, n.s.) or the per cent
of time spent fighting (C-strain 38.79, H-strain 4.40.87; t=0.45, n.s.). Five animals in the
H-strain continued with exploratory behavior, adeonce, while being bitten by the attacker.
This lack of response to bites was never obsemethé C-strain (Fisher's Exact Test, 2-Tail;
p=0.041). There were negative correlations betwtg®n frequency of immobility and
frequency and percent of time in flight for the €as but not for the H-strain (immobility
freq. and flight freq. C-strain: r = -0.59*, H-smar = -0.02, ns; immobility freq. and percent
of time in flight, C-strain: r = -0.64**, H-straim:= -0.04, ns).

The results show that selection has reduced flagitt immobility behavior in response to
attack in the H-strain. Based on Benus’ (1988)othe one would expect a negative
correlation between immobility and flight. Whilki$ was true for the C-strain, it was not
found for the H-strain. The theory of alternatimedominant behavioral strategies in mice
should therefore not be generalized to includeminal strains where artificial selection has
taken place.
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Objective measurements of fear in dairy cattle
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Netherlands.

Differences in behavioural and physiological reg@of cattle to both the open-field test
and the novel object test are often considere@fteat individual differences in fearfulness.
A problem with interpreting these measures is, harethat similar responses may be due to
different motivations. Immobility, for example, maye the result of high levels of fear
(‘freezing’) on the one hand but may also be exggddy docile animals, waiting quietly for
their return to the home environment. To determwhéch measures objectively indicate fear,
we pharmacologically validated both tests in damitle using classical benzodiazepines.

Holstein Friesian heifer calves (age: 8-9 mo.; badyght 200-300 kg) were treated with the
benzodiazepine derivativdederantil® (0.2 mg Brotizolam/ml propylene glycol). The doses
used were 0.0125 (n=8), 0.05 (n=8), 0.2 (n=8) a®d(8=8) mg/100 kg liveweight. Twelve
control animals received propylene glycol only.4nbatches of 11 animals, calves were
group-housed and habituated to both handling amjbeosely tied in a cubicle for 30 min
during the week before testing. Each second wealkes were tested individually. Fifteen
min after a calf was blood sampled and Brotizolanvehicle was injected (iv), she was led
into a starting box and after 1 min (t=0) she watsoduced into a novel arena (6 x 6 m,
brightly lit, pressure-washed concrete floor, salidlls). At t=5 min, a plastic container was
lowered from the ceiling and introduced in the nheddf the arena, about 1.0 m above the
floor. During the first 5 min (open field test) atide 10 min thereafter (novel object test)
heart rate (Polar Sporttester®) and behaviour @jideere continuously recorded. Two blood
samples were collected at the end of the test [tatfl 10 min after the calf had returned to
her home environment (t=25). Cortisol in plasma hbsen analysed using a
fluoroimmunoassay. Movement (distance, time) arghtion (near startbox, centre, rest) of
the animals was analysed from tape by colour treckind motion analysis (Ethovision®).

In the novel object test, calves receiving the &gjhdose covered a larger distance in the
whole arena as well as in the centre near the bfe®.05). Compared with control calves
they made contact with the novel object earlier mnade often (P < 0.05) and had lower heart
rates (P < 0.05) during both the first minute ahe total 10 min after introduction of the
novel object. In addition, plasma cortisol concatims from t=15 to t=25 changed in a dose-
dependent way. In the two highest dose groupssabrtoncentrations already decreased
whereas they further increased in control animal$he novel environment test, however, no
differences in distance walked, walking time amdetispent in the centre of the arena, nor in
heart rate (mean, maximum and deviation) betweearatrtrent groups were found.
Preliminary results of this study indicate thatirLjp novel object test, the contact latency, the
number of contacts with the novel object, locomotfdistance, time) in the arena as well as
in its centre near the novel object, heart rate #ed rapidity of cortisol concentrations
returning to baseline can be considered as obgechgasures of fear in dairy cattle; 2) in a
novel environment test, however, locomotion (disertime) and heart rate of dairy cattle
can not unequivocally be interpreted as measuréesaof

Effects of serotonergic drugs on approach behaviour
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in farm mink
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Controlled selection of breeding farm mirdystela visoh since 1988 based on their beha-
viour towards humans has created two genetic fiesink with either a confident or fearful
reaction towards humans compared with a contralgro

In this study, mink from these two lines were adsigred either 1) a serotonin agonist,
Buspirone, or 2) a selective serotonin reuptakébitdr, Citalopram. The objective was to
investigate the degree to which the behaviour-basaddction has created differences in
serotonergic controlled behaviours, indicating tha central serotonergic system of the
animals may have been changed.

The experiment took place in 1998 using confid&l®NF) and fearful (FEAR) female mink
born in May 1996. Doses were: 0 (saline), 0.08101325, and 5 mg/kg mink per day for 21
days. Each group receiving drugs consisted of falsi from each of the two breeding lines
(CONF/FEAR), and as a common saline group was fmetthe two drugs, the total number
of mink was 108. In order to ensure continuos desagd to minimise behaviour changes
induced by surplus handling, the drugs were digsblvn physiological saline and
administered by osmotic minipumps placed subcutasigoin the neck. Treatment and
genetic line of animals were unknown to the experitar until data collection was complete.

One-day scannings of activity and behaviour weréopmed a week before, during (day 18-
21), and a week after the period of administrati@eactions towards humans (in stick test
and Trapezov’ hand test) and towards an objedhénhbome cage were also scored for each
individual. Live weight changes and feed consump{food and water were freely available)
were calculated over the entire period.

Differences existed between animals from line CQiMid FEAR in test variables reflecting
approach behaviour towards human and novel ohjet.(05). Compared to the saline group,
both drugs reduced the time until first contactwatnovel object. On average, this reduction
were 60-80% for mink given Buspirone and 44-65% rfonk given Citalopram at 5
mg/kg/day. Buspirone did significantly affect theummber of animals showing
approach/contact behaviour in the stick test (p.609). In contrast to this, no significant
overall effect of Citalopram were found (p = 0.44}en though a tendency to reduced
avoidance was seen in FEAR females (p = 0.07).dBasehe final statistical model (GLM),
the effective dose (Eg to give a 50% increment of approach/contact vesnated to 0.9
for confident (line CONF) and 6.8 mg Buspirone/laydor fearful (line FEAR) mink, the
last value extends the dose range used in thiy.slitbse Ely values are based on a small
number of animals and a simple test, and may tberafot be a good estimate. However, in
conclusion the results indicates that differencay exist between these genetic lines in their
| sensitivity towards an anxiolytic drug manipulatihg central serotonergic system.
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How to test sows’ motivation to nurse their piglet?
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This study validates an already existing test farsimg motivation in sows (Herskin et al.,
1999). The general idea of the test is to measowes’'smotivation to nurse in relation to
motivation to feed, by letting sows choose betwaesmall amount of feed versus nursing
their piglets, after a successful nursing followsda 70 minutes separation period. Latency
until a nursing posture is assumed is measured.(frxninutes). However, it has not been
documented whether the test is likely to refleettiotivation to nurse. Furthermore the effect
of piglet behaviour and hunger level on the testiltehas not previously been investigated.

Fifty-two Landrace-Yorkshire sows were used forstiekperiment. Hunger (2 levels) and
separation time since last nursing (70, 100 andrBfutes) were studied in a 2x3 factorial
design. At the end of the separation period thdefggand 1 dl of feed were presented
simultaneously. A tape recording of nursing sowss wdayed back in an attempt to
standardise the stimulation of neighbouring sowse Behaviour of the piglets was sampled
by interval sampling every 15 seconds and scoreditasr 1) 75% or more piglets being
active towards the sow, 2) 75% or more pigletsdyor 3) other activity. The test was
performed at 1430 hours on either day 5, 6 or Tgaogim.

When analysing the difference between the 6 treatisniey survival analysis, it was found
that less hungry sows were significantly fasteasgsume nursing posture after 130 contra 70
minutes since last nursing (202 s. vs. 44%%:6.13, p=0.01). The same time dependency
was not found in hungry sows. After the 130 minutéerval less hungry sows were
significantly faster to assume nursing posture caneg to hungry sows (202 s. vs. 53845,
5.87, p=0.02). In both cases the activity of thglgis had significantly effect on the latency
(x°=6.17, p=0.01).

The behaviour of the piglets was analysed sepgrédelboth hunger levels, did not differ
with time since last nursing when the sows wereghynn the less hungry sows the activity
directed towards the sow was significantly increaseth increased time since the last
nursing §°=6.58, n=26, p=0.04), whereas «other activity» vsignificantly decreasing
(x’=8.12, n=26, p=0.02).

The relationship between separation time and Igtém@dapt nursing posture in less hungry
sows suggest that the test reflects the sows’ mimdin to nurse. However, piglet activity
affects the latency of the sow to assume nursirggupe during the test. The piglet behaviour
is affected by time since last nursing in the llesagry sows, suggesting a well functioning
communication between sow and piglets compareldedtingry sows.

The results emphasise the necessity of registratienbehaviour of the piglets and the
importance of optimising and standardising the leurigvel of the sows when performing the
test. From a welfare point of view the results sarppself-administering of feed by the sows,
to prevent periods of weakened nursing motivatiecelise of hunger.

72



Oral presentations

Behaviour of the cow and calf at calving and its rationship to the
calf's weight or death until weaning

Mateus J.R. Paranhos da Cds#g Luciandra M. Toledb.3
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Beef calf death and low weight may result from algseof, delayed or insufficient ingestion
of colostrum. New-born weakness, poor maternal Wieba and cows presenting big
udder/teats often delay the colostrum intake arndthese should have an effect on calf
mortality rate. In order to study the relationshgmsong these characteristics we observed 239
mother-young pairs at calving in four breeds (Nekd29, Guzera=54, Gyr=27 and
Caracu=29. They were observed from birth to fitgtking or during 6 hours after birth, at
pasture in a research farm. The percentage of $meat by cows licking and sniffing their
calves (time taking care); the calves' latenciestand up (representing calf weakness) and to
suckle; cow's teat size (classified as small, nmadamd big); and calves' weight at 4 months
old and at weaning and, mortality from birth to weg were recorded. 3.7% of Nelore
calves, 32.14% Guzera, 18.52% Gyr and 24.13% Cdelad to suckle naturally; in these
cases the first suckling occurred from 18 to 24rba@iter birth, after help by herdsmen. The
latency to first suckling was positively correlateith the latency to stand upNglore=0.61
(p=0.0001), Guzera&0.51 (p=0.0007),@yr=0.53 (p=0.0078) andoaracF0.34 (p=0.0929)]
and, negatively correlated with the time spent lpwg taking care Nelore= -0.44
(p=0.0001), Guzers -0.46 (p=0.0027), gyr= -0.40 (p=0.0536) andCaracF -0.65
(p=0.0005)]. Big teats occurred in all breeds (%3.91.55, 31.0 and 53.0% for Nelore,
Guzera, Gyr and Caracu, respectively), but itsstieadl effects on the latency to first suckling
occurred only for Guzera (Anova, F =4.197, p<0.Q&pbably due to differences in the
breed's sample size and also because Nelore aratiuCaalves were more active in teat
seeking. From all the dead calves 0% of Nelore, 50%uzera and Gyr, and 100% of Caracu
failed to suckle naturally. There were no significaorrelation between the calves' weights
(at 4 months old and at weaning) and the measuvedcalf behaviour. As expected, the
cow-calf's behaviour at calving was related to dalath rate during the research period, but
not to calf weight gain.

* Supported by Fapesp gran® B5/9459-6.
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Development of the behaviour of water-buffalo calve

L.C. Pinheiro Machado Filho, A.L. Schmitt, M.C. Yes) J. Hoffmann and
S.A.F. de Quadros

Lab. Etologia Aplicada, Depto. de Zootecnia e DrRaral, Universidade Federal de Santa
Catarina, CP 476, Floriandpolis, SC, Brazil, 88.0400. E-mail: LCPMF@cca.ufsc.br

In a classic work, the water-buffalo (Tulloch, 1978 described as a “laying-out”,
placentophagic species. The laying-out speciesdjlginurse at relatively long intervals (4 -
8 h). In contrast, Tulloch found that the buffaldfsuckles very frequently (1 event/hour). In
a preliminary study on the maternal behaviour oferéuffaloes we found a suckling bout
every 7 hours. Thereforan observational study was conducted with the mego examine
the early behaviour of water-buffalo calves. Eigbwv and calf pairs were randomly chosen
from a 30 cow herd raised on a 10 ha pasture isdbéh of Brazil. The calves were observed
at three ages: 0, 2, and 5 months. At each stagarthmals were directly observed for 48
hours. Scans were made at 12 minute intervalsttenébllowing behaviours were recorded:
grazing, ruminating standing or ruminating lyingsting and others. It was also recorded
whether the calves were alone, in groups of theim or mixed with the herd. Suckling bouts
were recorded from the beginning to the end ofabent. The suckling position of the calf
and the identity of the cow were also registeredtaDwere analysed in SAS analysis of
variance and the Tukey test (P<0.01) was appliecbtopare means. The time calves spent
grazing, ruminating standing and ruminating lyimgreased with age (P<0.0002), whereas
resting time decreased (P<0.0001). Suckling timeraged 7.1 min per bout and did not
change with the age of the calves (P>0.49), bujuieacy did (P<0,003). Calves at their first
month of life suckled more frequently (3.4 boutst?4than at 2 or 5 months of age (1.6
bouts/24 h). Water-buffalo calves typically nurskdm the back (82% of occurrence,
P<0.0001) of the cows, putting their heads betwéendam’s hind legs. Calves were more
likely to be in a group of their own at earlier aghan at 5 months (P<0.0001). At older ages
they spent more time with the rest of the herd (P8@1). The overall activity of the calves
increased with age. Grazing and ruminating timegased significantly, and the frequency of
suckling decreased. The behaviour of the calvegrgbd in this study is typical of the
“laying-out” species: few bouts of suckling over Rdincreased activity with age and periods
of long separation from the mother at earlier ages.
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How do sows distinguish own from alien piglets?

J. Maletinsk§ M. Spinka, J. Vichova, I. St_hulov4, J. Pananaand
J.Simnek

'Research Institute of Animal Production, Pragueec®ia
?Institute of Animal Physiology and Genetics, Cz&cademy of Sciences, Prague, Czechia

Based on olfactory cues, sows can discriminate tven one-day old piglets from alien ones.
We investigated whether sow distinguishes own [sgleased on individual «personal»
odours or based on some odour common to all pigidisr litter.

We used twenty sows individually housed in farragvpens. Parturitions were induced in two

sows on the same day. From each litter four pigiete selected after birth. For the next 24
hours, two of them (Own Nonsniffed) stayed with tlier, but were prevented to go near

mother’s snout. Two other piglets (Alien Sniffedg¢ne suckled by their mother, but between
nursings, they were transferred into the pen ofsiaeond sow, where she could sniff them
through a wire mesh partition. At the end of matapan period each sow was subjected to a
5-minute test in which she was given a choice betwiur anaesthetized piglets: Own

Unmanipulated , Own Nonsniffed, Alien Sniffed antieA Unmanipulated. We recorded the

frequency and length of sniffing and the gruntiagerof sow with respect to each of the

manipulated piglets.

There was no difference between the frequency ohtgrg which the sow emitted when
paying attention to the four types of pigletss@r=1.14, p=0.346)We found a significant
effect of piglet type on the duration of sniffingi@ to it (ks 16=3.94, p=0.014, means: Own
Unmanipulated =19% of time, Own Nonsniffed=13%, efli Sniffed =11%, Alien
Unmanipulated=9%). Duncan multiple comparisons aéace that Own Nonsniffed, Alien
Sniffed and Alien Unmanipulated piglets were naiffed differently and all of them were
sniffed less then Own Unmanipulated piglets. Nundferisits to individual piglets was also
affected by piglet type (Ek16=2.71, p=0.055, means: Own Unmanipulated=14, Own
Nonsniffed=11, Alien Sniffed=10, Alien Unmanipuldte8). Duncan tests confirmed a
significantly higher number of visits to Own Unmpnilated than to Alien Unmanipulated
piglets. No other pairwise comparison was significd hese results will be complemented by
results of preference tests in which identicallynipalated but unaenesthetized (vocalizing,
moving) piglets were used.

Sows behaved towards Own Unsniffed piglets in tlaenes way as towards Alien

Unmanipulated piglets, but differently from Own Uanipulated. They behaved towards
Alien Sniffed in the same way as towards Alien Unipalated, presumably because the
contact between them was not sufficiently frequété conclude that early recognition of
own piglets by sows is probably mediated by trdividual smell of each piglet rather than
by some smell which is shared by the whole litter.
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The Effects of Branches on Nest-Building Behavioun Gilts
B. I. Damm?, K. V. Vestergaard?, D.L. SchroederdPstn?, J. Ladewig?*

1 Division of Ethology and Health, The Royal Vetarinand Agricultural University,
Groennegaardsvej 8, 1870 Frederiksberg C, Denmark

Nest-building behaviour in sows appears to be bddrnally and externally controlled. Thus,
the termination of nest-building may depend notyamh physiological changes associated
with the impending parturition, but also on feedibdrom the nest. Sows that farrow in a
semi-natural environment cease nest-building leutdiprior to parturition. No nest-building
behaviour occurs after parturition has started smals remain lying in the nest throughout
most of the farrowing. In contrast, many intensjvéloused sows are restless during
farrowing. It is possible that dissatisfaction witike nest causes a sustained motivation for
nest-building.

To investigate whether the cessation of nest-glds affected by environmental feed-back
we studied 42 gilts housed individually in pensigiesd to encourage natural nest-building.
The gilts had access to straw in a rack (N=21)oosttaw and branches in separate racks
(N=21). The branches were bare, 2 - 4 cm in diaanatd 40 - 75 cm in length. The racks
were filled regularly and the sows thus had unkgitcontinuos access to nest-building
materials. Observation was carried out using 24melapse video recordings. Use of the
provided materials for nest-building was recordeddil gilts. The interval from cessation of
nest-building until birth of the first piglet (BFRyas also recorded. From 1 h prior to BFP
until 2 h after BFP the behaviour of the gilts vaamlysed in detail. Additionally, 10 gilts
were selected randomly among gilts with accessoth btraw and branches. On these gilts
detailed behavioural observations were carriedfauwh 24 h prior to BFP and the use of
branches during the nest-building phase was ardlysscriptively.

During nest-building all gilts used straw and altsgwith access to branches also used these.
On average, gilts with access to branches ceasstebuoiéding 132 minutes prior to BFP,
whereas gilts with access to only straw ceasedmekting 58 minutes prior to BFP. The
difference was significant (Log-rani = 4, 32, df = 1, P = 0.04). In the group of gikith
access to straw only, nest-building behaviour weropmed by more individuals during the
interval from one h prior to BFP until 2 h aftéPefarsorx® = 4.71, df = 1, P = 0.03), although
the behaviour did occur also in some of the giltthvaccess to both straw and branches.
When gilts performed nest-building behaviour durthg first two hours of parturition this
was negatively correlated with time spent in ldtecumbency (Pearson correlation
coefficient = - 0.51, P = 0.0006) and positivelyretated with number of postural changes
(Pearson correlation coefficient = 0.51, P = 0.00@h average, gilts that performed nest-
building behaviour after BFP spent 54 % of thetfiwo hours of parturition in lateral
recumbency and carried out 16 postural changess @&iat did not perform nest-building
behaviour during this interval spent 85 % of thediin lateral recumbency and carried out 5
postural changes. Provision of branches in additostraw thus affected the preparturient
and parturient behaviour of the gilts. This resuipports the contention that the cessation of
nest-building in sows is under environmental feadkb control. When only straw was
provided the nests did not seem to have much as$ting structure. However, when gilts had
access to straw and branches they used both niatexi@nsively and more structured and
functional nests could be built. The constructiésuch nests may have been more effective
in reducing the motivation for nest-building priorthe onset of parturition.
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The effect of four different methods of introducingsows and
piglets to a multi-suckling pen on behaviour pattens of
importance for the piglet mortality.

L. Dybkjeer, A.N.W. Olsen, F. Mgllef and K.H. Jensén

!Danish Institute of Agricultural Sciences, Departinef Animal Health and Welfare,
Research Centre Foulum, P.O. Box 50, DK-8830 T[@émmark

Danish Institute of Agricultural Sciences, Departnef Agricultural Engineering, Research
Centre Bygholm, P.O. Box 536, DK-8700 Horsens, @khm

The piglet mortality in multi-suckling systems skeovarge variation between trials. At the
Danish Institute of Agricultural Sciences piglet madity rates (ranging from 0 to 12%) have
been found in the multi-suckling pens in the peffimiin introduction when the piglets are 11
days old until weaning at five weeks of age. Sorhthe deaths are caused by crushing and
starvation, and the main part of the deaths happth#n the first days after introduction to
the multi-suckling pen. One causal factor may be tbserved restlessness after the
simultaneous and sudden mixing of three sows aei thglets. It lasts 1-2 days and is
characterised by poor synchronization of nursingterrupted nursings and many piglets
trying to nurse other sows than their mother (ciagskling). This unrest may be reduced by
changing the method by which the animals are inited to multi-suckling pens. Therefore,
the effects of four different methods on nursinkqted behaviour patterns of importance for
the piglets’ health and survival were tested.

The sows were housed in groups of 12 or 24 duriegmancy. All sows farrowed in a get-
away farrowing system separated from the multi-Bngkpens. In the second week after
farrowing 24 groups, each consisting of three saith their piglets, were introduced to
multi-suckling pens of 24fwith deep litter. The four methods of introductiwere: A) Sows
and piglets moved simultaneously on day 11 afterof@ng; B) Sows and piglets moved
simultaneously on day 14 after farrowing; C) Sows/ad together and then, two hours later,
all piglets moved together on day 11 after farrayid) Each sow and her litter moved
separately at three-hours intervals on day 11 &ieowing. The piglets were weaned when
they were five weeks old. The behaviour of the atsnduring the first 48 hours after the
introduction was observed by means of 24-hour tmpse recordings. Analyses of variance
were carried out (N=24). The results are preseasatieans per 24 hour.

Compared to the control treatment (A), all otheéraduction methods (treatment B, C and D)
resulted in more initiated nursings in the sowsdealin small groups during pregnancy (35.5
(A), vs. 42.9 (B), 42.8 (C) and 40.7 (D) initiatedrsing per sows per 24h; P=0.01). However,
when sows were housed in the large groups duriegrnancy, an increased age (treatment B)
resulted in a decreased number of initiated nusstwmpared to treatment A (37.6 (B) vs.
43.7 (A); P=0.02), but an increased nursing synohiithe three sows suckle simultaneously
in 80.2.1% vs. 41.2% of the nursings, P=0.0001)ndN®f the introduction methods
significantly affected the latency from introducti¢o first successful nursing, the number of
successful nursings or the percentage of nursimgated or terminated by the sow, or cross-
suckling.

In conclusion, none of the methods of introductieere markedly better than the others. With

respect to nursing synchrony and initiated nursingge found interactions between
introduction method and group size during pregnancy
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The use of stress induced hyperthermia for evaluadn of fear in
fox welfare research
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Mammals (such as mice, man and foxes) increasedbep body temperature in response to
psychological stress. This increase has been testness-induced hyperthermia (SIH). Our

earlier studies in farmed foxes showed that hagdind fear of handling induced SIH, and

that anxiolytic drugs (such as buspirone and diazgpnay reduce SIH. Furthermore, fearful

foxes (withdrawing from humans) showed a SIH od@ér magnitude than foxes remaining

in the front of the cage during the precence of mamch indicates a relationship between

fear and SIH. SIH may thus be a useful new toohéasure fear and anxiety in studies related
to animal welfare in farmed foxes.

The present study was performed to investigate dffects of 14 different putative
environmental stressors on deep body temperatyyeaid levels of locomotor activity in six
2.5 year old silver fox vixens six months after teproductive season. Three of these vixens
had lost all their cubs in the past two reproductseasons, whereas the other three had
weaned litters without harming them. From five sldyefore the experiment started, the
vixens were kept in an empty barn and isolated fremvironmental disturbances. Six
different experiments investigated effects of contavith humans, four experiments
investigated effects of exposure to unfamiliar ®x&nd four experiments investigated effects
of various noise stimuli. JJand activity levels were monitored with surgicaltyplanted radio
telemetry devices. All registrations were perforndeding 90 min after stimulus presentation.
The present study demonstrated that the presencenadns and the presence of other silver
foxes, but not the exposure to loud noise, restuitedcreased J. In the light of results from
our previous studies, the increase inwas considered to reflect a SIH. Comparison of the
SIH between the normally reproducing vixens andptteviously infanticidal vixens revealed
significant differences. The SIH response was mastounced in the previously infanticidal
vixens, whereas the levels of physical activity eveawest in this group. The present study
indicated that important means to improve animdfave in silver foxes should include an
improvement of the general human-animal relatignglnid emphasises the importance of a
stable social environment.
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Vocalisation analysis and physiological correlateduring the
castration of pigs
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Castration is usually carried out on young males jg surgical means to prevent boar taint in
older males. This operation involves tearing anttiroy of the spermatic cord during the
removal of the testes. This study was aimed to oreasdices of pain during different
castration methods by means of vocalisation arslgsd physiological correlates. Piglets
exhibit a variety of vocalisations under stressfohditions. The specific structure of these
vocalisations may provide some information on tkieed of pain experienced by the animal.
The numerical analysis of calls provide a multipae&ric description of call characteristics.

A total of 96 piglets from 24 litters out of a corarnial herd were alloted to four different
treatments between the age of d 7 and 19: a) tastmithout anaesthesia [C], b) castration
with local anaesthesia [CA], c) fixation without a@sthesia [F], d) fixation with local
anaesthesia [FA]. Plasma catecholamines (noradinenghg NOR/mI], adrenaline [ng
ADR/mI]) were analysed by HPLC (Waters) from plastaken immediately after each
treatment. Vocalisations were recorded with a catdxdl microphone (B&K 4133) and a DAT
recorder (SONY TCD-D8). Analysis was done with Bpics Signal Processing System
(ESPS 5.0) software on a workstation (SGI Indy)asteements included the following call
features: call leveldB(Leg)] and energy [dB(SEL)], peak amplitude [dB], pdekel [dB],
standard deviation of energy within the call anduence of peak level relative to call
duration [%].

Call structure within vocalisations of castratedlgis [C] changed during periods of tearing
and cutting of the spermatic cord (call energy082 0.41 vs 88.7% 0.31 dB before tearing;
P<0.01). CA treatment reduced peak levels (CA: 9%.0.65 vs C: 99.3% 0.35 dB; P<0.01)
and were not different from FA (92#90.95 dB; p>0.05). The variation of energy withlire t
call was also reduced (CA: 1161660401 vs C: 485094 32372; P<0.01).

Plasma catecholamines were reduced in the CA tezdt(CA: 8.5+ 1.77 vs C: 13.2 1.6 ng
NOR/mI; P<0.05 and CA: 3.4 0.72 vs C: 5.4 0.67 ng ADR/ml; P<0.05). In addition,
plasma NOR was correlated with the occurrence efptbak level relative to call duration
(r=0.51, P<0.001) and the number of calls (r=0.30).05; Spearman rank correlation).

Correlations between call structure and physiolsiggtress parameters indicate that these
behavioural characteristics are useful for meagustress by means of a non invasive
method. Several parameters from numerical anabfsisalls were found to be sensitive to

stressful treatments during castration. Castratiocombination with a local anaesthetic can

substantially reduce the acute behavioural andiploggcal response to this procedure.
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Can methods of acute pain reduction alter the chroic
inflammatory response and associated pain to rubbeting
castration and tail docking of two day old lambs?
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!Department of Preclinical Veterinary Sciences, R¢éck) School of Veterinary Studies,
Summerhall, Edinburgh, EH9 1QH.

2Scottish Agricultural College, Veterinary ScienagiBion, Bush Estate, Penicuik,
Midlothian, EH26 OQE.

The acute pain associated with castration andltaking of 2 day old lambs with elastrator
rings (RR, n=5) was reduced by either local anatistlapplied by needleless injection (RRIa,
n=5) or crushing the nerves from the scrotal afld¢gions with a bloodless castrator (Brr,
n=10). Twice weekly for 42 days after treatmeng #ize of, and presence of inflammation
and pus at the lesion caused by the rubber ringsma@nitored. The behaviour of handled
only (H, n=10), RR and RRIa lambs was studiedviar three hour periods 10d, 20d, 31d, and
41d after treatment. The group housed ewes andslameine fed and two playboxes were
placed in the pens between the two 3h observateiogs. Lying and standing postures,
modified with sleeping, ruminating, idling, suckirgating, playing were recorded every 6min
and the incidence of head turning to scrotum, batk, inside and outside the hindleg, foot
stamping, easing quarters, tail wagging, gettingang down, gamboling and getting on the
boxes were recorded continuously by four people.

In the Brr lambs, the tail lesion developed earieean (xsd) peak lesion score Brr 11+3.2
day v RR and RRla 38+3.7 day] and healed earBer ay 25+7.4, RR and RRla day
4315.7) with the tail also dropping-off 10 days lesrthan in RR and RRIla treated lambs
(25days). Pus was detected at the scrotal lesi@@ssthan 40% of the lambs. The methods of
acute pain reduction reduced the mean time fos¢haetum to drop-off (Brr 29+7.1days, RRla
26x7.8days RR 35+6.9 days), the mean maximum 8rel6+0.9mm, RRla 18+3.0mm RR
18+1.8mm) and the mean score of the lesion (Brt@B&) RRla 3.0+0.9, RR 3.2+1.0) but the
differences were not significanpX0.05. However, the time taken to reach the maximum
lesion size and score was significantfy<(.001) reduced in both groups of lambs where
methods of pain reduction were used (Brr 9+4.0 depla 12+3.6 day, RR 25t5.4day).
During the four 6h periods after treatment, thees\a significantly increased frequency of
foot stamping (RR 13+13 v RRla 2+3 v H 2+2.5F0.013, tail wagging (61+26 v 12+6 v
15+6) (<0.001), head turning to the scrotum and inside hindl@g+{0 v 3+3 v 1+1)
(p=0.013), abnormal lying §§=0.015, abnormal standing p€0.01) and lying idling
(p=0.00)), postures in RR lambs compared with H and RRtabk& The incidence of play
(p=0.003, and normal standingp£0.018, were significantly reduced in RR lambs. In 2 day
old lambs, the incidence of active behaviours wasdompared with that recorded in 42d old
Scottish Blackface lambs treated in a similar manibese results suggest that there were
long-term benefits from the methods of acute pawduction; the scrotal lesion developed
earlier and healed earlier, and using local anaéstlat the time of treatment reduced the
incidence of pain behaviours during the 42days &ftatment.

Financial support for this project was receivedrfrine Ministry of Agriculture, Fisheries and
Food, Scottish Office, Agriculture, Environment afidheries Department and the Meat and
Livestock Commission. Facilties and animals weradki provided by the Moredun
Foundation at the Pentland Science Park.
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Hippocampal glucocorticoids and their receptors arghe
mediators of behavioral responses to stress

A.J.Zanella
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Lansing, MI. USA

Glucocorticoids are the primary regulator of endwogr autonomic, immune and behavioral
responses to stress. The mammalian brain can aliegglsteroid hormones and it can
synthesize biologically active metabolites. Widstdibution of 5 alpha reductase and 3 alpha-
hydroxy-steroid dehydrogenase (enzymatic systeras rietabolize steroid hormones) has
been identified in the brain of rodents, humans amhkeys. High glucocorticoid levels,
particularly at an early age, causes permanent degulation of glucocorticoid receptors.
Damage in brain hippocampal cells impair spatiahmolgy and affect the regulation of the
hypothalamic-pituitary adrenal axis. My hypothesishat the role of plasma cortisol as a
marker of stress has been overemphasized. Cortiagl be used by hippocampal cells to
synthesize biologically active steroids.

Hippocampal tissue was collected, homogenized, siatbids were recovered using solid
phase extraction. Hippocampal steroid profile wesolved using HPLC (high pressure liquid
chromatography) fitted with a 4.6 X 150 mms@everse-phase column. Cortisol metabolism
was studied in hippocampal cells (35mg of tissuefratlium), which were incubated for two
hours with high (1000ng/ml) or low (100ng/ml) contration of exogenous cortisol. After
incubation the medium was centrifuged, the supamahbarvested and steroids recovered
using solid phase extraction. The samples wereoldsg in methanol and water and the
compounds were identified using HPLC.

Glucocorticoids and mineralcorticoids were idestifiand characterized in pig hippocampal
tissue. Cortisol, the main glucocorticoid hormonethe peripheral circulation of pigs, was
present at very low concentrations. Compoundsatetssociated with cortisol synthesis and
degradation were identified at significantly highlevels in the pig hippocampus when
compared to cortisol. The HPLC chromatogram shotied, in vitro, cortisol was heavily
metabolized by hippocampal cells. Only 31.6% and} 48 of the exogenous cortisol was
recovered after incubating the tissue with high do@ glucorticoid concentrations,
respectively.

We characterized the steroid profile in the pigpligampus. Cortisol metabolites were
present at very high concentrations and their ickl relevance warrants further research.
Redirecting our research efforts into the assessoferentral glucocorticoid levels may help

to redeem the unsolvable unreliability of periphgtacocorticoids levels as stress markers.
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Assessing the behavioural needs of minkustela vison) using
three methodologies from human microeconomics

Jonathan Coopéi& Georgia MasoA
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We housed sixteen mink in multi-compartment cagéh access to seven resources, including an
empty cage, an alternative nest-site, novel ohj¢o}s to chase and chew, and a bath full of water.
Compartment-use was automatically recorded 24hlgdaynicro-switches on the entrance and exit
doors connected to an Arachnid (Paul Fray Ltd) syst€he setup and protocol were designed to
address recent criticisms of consumer demand tqubsi(Mason, Mcfarland & Garner 1998).

In Experiment 1, we compared two microeconomicsreghes, the measurements of price elasticity
of demand and income elasticity of demand. TheBectehe rates at which consumption falls when,
respectively, the price of a commodity increasesncome decreases. To measure price elasticity of
demand, we weighted the compartment doors by 280, 50, 1000 or 1250g, each weight being
imposed for one week. To measure income elastifitgemand, we cut the time budget available:
each mink was allowed to interact with the resosifoe only 4h, 2h, 1h, 30 min or 15 min per day,
each treatment being imposed for one week. A codlanced design was used so that the two
experiments could be compared without order effette data were analysed using General Linear
Models (Minitab 12).

As doorweight increased, the number of visits #® ¢bmpartments decreased and some ceased being
visited altogether. The visit elasticity was caltethfor each resource as the slope of a log-loggilo
visit-number versus visit-price. This was signifidtgriower (i.e. less elastic) for the water-battdan
alternative nest-box than for other resources §85p<0.0001 and t=2.67, p<0.01 respectively); and
was significantly higher (i.e. more elastic) foetbmpty compartment (t=3.92, p<0.0001). The income
elasticity of demand for the 4h budget, calculasdhe relative change in use over the relativagha

in income, was least for the water-bath and nob@ais (t=6.32 and t=5.34, respectively; p<0.0001).

It was most elastic for the alternative nest-box4®3, p<0.001), empty compartment (t=3.98,
p<0.001) and the tunnel (t=2.69, p<0.01) Thus, algio there were some not unexpected
discrepancies, the two methods gave broadly simelsults.

In Experiment 2, we used another microeconomics unede ascertain importance: reservation price
(the maximum value a consumer will pay to accessramodity: Varian 1992). Using sixteen new
mink and a slightly altered array of resources.(empty compartment replaced by food dish), the
following doorweights were imposed, each for oneskve 500g, 1000g, 1500, 2000g, 25009, and
3000g. The weight at which each resource was aba&ddaas recorded. Data were analysed with
pairwise non-parametric statistics. The reservagiooes for food and the water-bath were highest,
and not significantly different from each other.eTlowest weights were pushed for the toys and a
tunnel; the reservation prices for these resounegs statistically indistinguishable.

Overall, therefore, mink defended their use of mber of potential enrichments and the elasticity of

demand for access, income elasticity of demandresetvation price all identified the water-bathaas
preferred resource.
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Drink or swim? Using substitutability and physiological
responses to frustration to assess the importancé o
swimming-water for mink

G. Masor- C. Clareboroughand J. Coopér

1 Department of Zoology, South Parks Road, Univedif@xford, OX1 3PS, UK.
2 School of Agriculture, De Montfort University, Gagrpe, NG32 3EP, UK.

Previous experiments (Cooper & Mason 1999) showatrink defend their use of a water-
bath more than other potential enrichments. In ErpEnt A, we measured the urinary
cortisol excreted by mink denied access to variegsurces, to see if physiological responses
to frustration mirror behavioural measures of int@nce. 14 mink were each denied access to
food, a water-bath, an extra nest-site and an ewguge for 24h, during which period urine
was collected. Three days were left bewteen gaemtent, urine being collected on the third
day as a baseline for the next deprivation. Uyinaortisol was assayed commercially by
RIA, and corrected for creatinin concentration. ti3ot: creatinin ratios were log-transformed
and then analysed with paired t-tests. They ine@aser baseline when food was denied (t =
2.77, p < 0.05) and when the water-bath was deied®.75, p < 0.05), but not in any other
treatment. Thus although they gave less resolutibie, physiological data mirrored
behavioural measures of importance, confirmingvtid&lity of microeconomics techniques.

In Experiment B, we used the principle of subsdiluiity to ascertain which features of the
water-bath were important. As well as the oppatyuto swim, the water-baths potentially
gave our mink extra stimulation, more space, athfiit vantage point from which to monitor
the surroundings, and the opportunity to drink daster rate than allowed by their water-
bottles. If any of these was a full substitute d&path full of water, providing them for free
should abolish working for a water-bath. 15 minkrevtherefore given access to a floor-level
water-bath, the entrance door to which was weiglatiethe maximum each animal would
push for access (c. 2kg). In a similar, but emfigor-level bath, mink were given novel
objects or a bowl of water (which allowed drinkibgt not swimming). Each was provided
for three successive days, and the effect on watr-use recorded. Providing novel objects
had no significant effect on water-bath-use, shgwihat extra stimulation (+ extra
space/being at floor-level) did not substitute floe water-bath. Providing a free bowl of
water did cause some reduction, in contrast. dticed both the number of daily visits to the
water-bath (Wilcoxon Z = 2.78, p < 0.01) and thelttime spent there (Wilcoxon Z = 2.07, p
< 0.05), showing that one function of the watembatas indeed as a source of easily-
drinkable water. However, this was clearly not &méy function: working for the water-bath
was not abolished by the free bowl, with 14/15 agstill pushing a heavy weight to access
it.

Overall, these two experiments show that in a cdoseonomy, multi-resource test arena,
mink work hard for a water-bath in order to drinidato swim (when their only other source
is a water-bottle), and that when given a water{dowfree, most animals still work hard just
to swim. Frustrating access to the water-bathesassignificant increase in excreted cortisol
similar to that seen when food is denied for 2#uture work will ascertain the relevance of
these results for mink housed in the absence wiusitithat might elicit swimming, i.e. for
mink housed in commercial fur-farm conditions.
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The effect of housing environment on responses obtses to initial
training

E. Riverd, B. Neilsen, J. E. Shelleand A. J. Zanelfa
Michigan State University, Department of AnimaleBcie, East Lansing, MI, 48824

There are evidences, that learning ability may f@aired in animals housed in social
isolation or barren environments. Horses on padhave the ability to interact socially and
are exposed to a complex environment. Horsesikegitlls have more contact with humans
but often lack interactions with other horses ame exposed to a barren environment.
Responses to initial training may be affected bydmg conditions.

Sixteen, 2 year old Arabian horses were kept otupagP) (n=8) or in individual stalls (S)
(n=8) for 90 days prior to this experiment. Twelerses (6P & 6S), were subjected to a
standardized «training procedure», carried outvay trainers in a round pen, and 4 horses
(2P &2 S) were used as control. Training occurted?B days with behavior observations and
blood sample collections occurring on days 0, 7,adtl 28. The first week of training
consisted of habituating the horses to the trajneaving a saddle on their back, being
mounted, ridden and dismounted. For the remaiofi¢he study horses were trained daily
using positive and negative reinforcements. Cortimkes were released into the round pen
and left to explore the environment for 30 minutBehavioral data were collected using
video cameras. Frequently observed behavior waeggsazed and defined. Behaviors were
decoded and analyzed using The Observer Softwée Pblar Vantage NV was used to
monitor horses’ heart rate continously. Blood sa&splere collected prior to entering the
round pen (basal), end of training (pt),15 miny45) and 75 (pt75) minutes post training.
Cortisol was monitored by R.ILA. Statistical ars$ywas conducted using SA3roc Mixed
procedure.

After 30 minutes of handling the trainers were d@blenount and ride the horse with minimal
behavioral responses observed. Total training {mmea; meant SEM) for the stalled housed
horses was significantly higher than total timetfee pastured horses (P: 12.7.1; S: 26.4t

1.5; p = .0324). The stalled group required mameetio habituate to the activities occurring
from the start of training to mounting (i.e. saakwith blanket and saddle) (P: &375; S:
11.4+ .96; p = .0079). There was no difference betwaengroups during the riding portion
(P: 8.5+ .8; S: 9.7+ 1.6; p = .3327). Frequency of undesirable belravsoch as bucks and
jumps was higher in the stalled horses (P: 2.2; S: 8+ 2; p = .0351). Plasma cortisol
concentrations were not affected by housing camusti(p = .5255). Pastured horses tended to
have higher basal heart rates (Basal: Pt 838/; S: 48t 3.7 bpm; p=.0771).

While the physiological data failed to identify féifences among housing groups, the
behavioral data suggests that pasture kept hotsgs aasier to training than stalled horses.
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Frequencies of behaviour problems and heritabilityof behaviour
traits in breeds of domestic cat

B.O. Braastad, |. Westbye and M. Bakken

Department of Animal Science, The Agricultural énsity of Norway, P.O. Box 5025,
N-1432 As, Norway. E-mail: bjarne.braastad@ihi.nb

Although recent research has documented severdiveogffects of pet-keeping on the
physical and psychological health of humans, problevith inappropriate behaviour of the
pets may threaten these benefits. The aims ofstiuidy were to describe the behavioural
characteristics, the frequencies of various behavproblems, as well as the heritability of
certain behaviour traits in domestic cat breedshaBmurs related to the human-animal
relationships, activity level, fear, and aggressimre compared between Siamese, Persian,
and the common non-pedigree domestic cat. The abdiites of behaviour traits were
calculated for the two pedigree breeds, each basemtlult paternal half-sibs from about 20
breeding males. Questionnaires with a total of @08stions were returned from owners of
245 Siamese and 286 Persian cats, as well as 28pethgree cats and 70 cats of other
breeds or mixed breeds. The return rate was 62f80areminder. The average age of the
cat owners were 42 years and 83% of the responderes women. The frequencies of the
various behaviour traits were reported on a 5-pstate from ‘very often’ to ‘never’.

About 91% of the owners were very satisfied orsé@al with their cat. Siamese cats were
reported to be more contact-seeking, staying lorigepwner’s lap, using more vocal
communication, and be more playful and active thidrer breeds. Siamese cats showed more
urine marking (spraying) and urination outside da toilet; 18% of Siamese cats, 5% of
Persians and 3% of non-pedigree cats did this g#gn or often. Aggressive scratching or
biting humans occurred very often or often in 10M&@mese, 1.4% of Persian, and 6% of
non-pedigree cats. Aggression towards other catarmed in 15-16% of Siamese and non-
pedigree cats, but only 5% of Persians. The noigpeel cats more frequently behaved
aggressively towards dogs in the household, budiffierences in fear of dogs were reported.
Often or very often fear of unfamiliar humans weeported in 17% of non-pedigree cats,
13% of Siamese, and 7% of Persians. Yet, Persippsoached unfamiliar humans less
frequently than Siamese cats, but more frequeh#y hon-pedigree cats. Scratching furniture
or other inappropriate objects occurred often oy wdten in 33% of non-pedigree cats, 27%
of Siamese cats, and 13% of Persians. In geneafuiness were most frequent among non-
pedigree cats and least frequent among Persians.

The following behaviour traits showed the highestitability estimates: The cat is active and
playful (H=0.37); The cat seeks contact with unfamiliar husnéfi=0.31); The cat seeks
contact with unfamiliar children t80.25); The cat shows fear of unfamiliar humans
(h’*=0.25); The cat shows fear of strong nois&=(h22); The cat behaves friendly towards
unfamiliar humans @0.17). This study showed that it is possible tineate heritabilities of
behaviour based on ordinally scaled parameters umstgpnnaires. Other behaviour traits
including aggressions showed very low or no heflitgbIt is unknown to what extent this
was due to the owners’ imprecise knowledge of thiads in their cat. The highest
heritabilities were found for playfulness, fear,dabehaviour towards unfamiliar persons.
These traits could be considered when selectingdong animals in pedigree cat breeds, in
order to increase further the proportion of cat essrwhich are satisfied with their cat.
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Horse-riding accidents: When the human-animal relationship
goes wrong!

L. J. Keelind, A. Blomberd and J. Ladewfg

! Swedish University of Agricultural Sciences, Dépent of Animal Environment and
Health, P.O.Box 234, SE-532 23, Skara, Sweden.

% The Royal Veterinary and Agricultural Universiepartment of Animal Science and
Animal Health, Bulowsvej 13, 1870 Frederiksberd@nmark

Accident surveys have indicated that horse ridsigmong the top 10 most dangerous sports
and second only to motor racing if the severitytlod accident is considered. While the

recommendation to wear a safety hat may reducsawerity, it can not prevent accidents. To

obtain a better understanding of the relative doutions of horse and rider, patients going to

a hospital because of a horse related accident agked to fill out a questionnaire about

themselves, the horse, the management and traofirthe horse, and the circumstances

around the accident. The aim of the study was vestigate the most common reasons for
horse accidents and to identify possible ways éwgmt similar accidents in the future.

Over a period of 3 years, 385 patients were quastio(response rate = 76%). The
distribution of horse breeds was not significawtifyerent from expected, although there were
approximately twice as many accidents with largaig® (13%) compared to small ponies
(6.2%). Probably linked to this result, we foundttithe 13-25 year age group of riders was
over represented in our study (50%) compared texipected (29%) from the distribution of
Swedish Equestrian Federation members. When niders asked to assess their own level of
experience 65% assessed themselves as above arm@agb on the 5-point scale) whereas
only 13% considered themselves below average (2 on the scale). It may be that the
people in our study were more experienced, ridinden more dangerous conditions, but this
finding can be compared with studies of car driwehere it has been shown that people in
high risk groups have a tendency to think theyhbatter drivers than others and over estimate
their own capability. The results of our study mmeflect that teenagers believe that they are
better horse riders than they really are.

Accidents were divided into four categories. Pureigents (33%) which would be difficult
for the rider to foresee. The horse being frighte(®7%) which probably reflects the horse’s
natural instinct to flee from danger. Misundersiagd between horse and rider (22%) of
which 43% happened during show jumping. Disobediemas the fourth category of accident
(18%). Several factors tended to influence the tyfpgccident, but one important contributing
factor was how much of the routine care and managéemhe person did themselves. People
involved in pure accidents and accidents causetidyorse being frightened did more of the
management (median = 4 out of a maximum of 5) ceatpto people involved in accidents
caused by misunderstandings between the horseidexd ar the horse being disobedient
(median = 2).

Although the survey is unable to demonstrate diremtnections between housing or

management procedures and accidents, it suppertsatiion that the experience of the rider
and his or her familiarity with the horse consgtunportant safety aspects in horse riding.
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The association between genotype, stereotypies diedal steroids
in mink

Tauchi, M., Yuan, Y., Aulerich, R.J., Zanella, A.J.

Michigan State University, Department of Animale®ce, #1230 Anthony Hall, East
Lansing, MI 48824.

The development of behavior abnormalities in miskinfluenced by genetic background.
Exposure to stress at an early age has been sadgesinduce stereotypy development. In
this study, the association between genotypessaigy development and stress responses
were examined. Direct observation of parents wasechout three times a week, for three
months after mating. Forty offspring from the thiminks were weaned, sibling grouped and
then individually caged by 11-12 weeks of age. @irgbservations (60 minutes for each
animal) for two days after individual caging wer@reed out. Stereotypy development was
monitored using direct, one-zero sampling obseownati(10 minutes for each animal), once a
week, for three months. Fecal samples were colebtfore individual caging (baseline;
day0) followed by daily twenty-four hour collectidor four days (dayl-4). Fecal steroids
were extracted, then identified and quantified gdirgh performance liquid chromatography.
Data analysis was carried out using SAS® Mixed €dace. Parents were classified as high
(H) and low (L) level of stereotypies accordingthe three-month observation data collected
after mating. Offspring were also classified as kil & according to the three-month
observation data after individual caging. CritdoaH required at least one of the following
stereotypic behaviors: left and right movement,ama down movement, head rolling or
pacing. The occurrence of vocalization was recofdetivo days after individual caging.

Chromatograms of fecal samples showed two distreetks identified as aldosterone and
cortisol. Aldosterone concentrations on dayl (15b%5* pg/mg feces) and 2 (1.34+0.08) were
significantly higher than day0O (0.81+0.10; p<0.000lhe highest aldosterone concentration
was exhibited on day3 (3.22+0.39; p<0.0001) folldwsy a decrease on day4 (2.52+0.16;
NS). Similarly to aldosterone, fecal cortisol comication increased on dayl (2.72+0.18) and
2 (2.424+0.11) compared with dayO (1.71+0.17; p&@)Qreached the highest concentration
at day3 (3.65+0.43; p<0.05), and decreased by @ayA+0.17; p<0.05). Offspring from
parents showing high and low level of stereotypiese selected (HH; n=7, LL; n=13), and
fecal steroid concentrations were compared. HHatdd significantly higher aldosterone
and cortisol levels on day2 (p<0.01), however dglame level on day3 was lower when
compared to LL (p<0.05). Fecal steroid levels wesenpared between offspring with zero
occurrence and with high frequency of vocalizat{dV; n=11, V; n=11). On day3, both
aldosterone and cortisol levels were significartiigher in NV than V (p<0.01, p<0.05
respectively). Offspring which developed high-levef stereotypies and low-level of
stereotypies later on (H; n=10, L; n=10) were coragaand no significant difference in
aldosterone or cortisol levels were observed thnougthe sampling periods.

In conclusion, fecal adrenal steroids can be useahandicator of stress, however, there was
a three-day delay for the maximum concentration®eoreached of both aldosterone and
cortisol in mink. Offspring from low stereotypic gats (LL) or animals that did not vocalize
at the two-day observation period after individoaging (NV) showed higher concentrations
of aldosterone and cortisol on day3. No associati@s observed between fecal steroid
concentrations and later development of stereosypie

87



Oral presentations

Stone-chewing in outdoor pigs.

lan Horrell and Philippa A'Ness
Department of Psychology, University of Hull, HiHlJ6 7RX, UK

Commercial pigs maintained outdoors spend a great of time standing chewing stones.
Though the phenomenon is well-known and a few Hatee been collected incidental to other
purposes, there has been no systematic investigadio its incidence in different
circumstances, nor data to inform speculation alisytossible function. We have examined
the occurrence of stone-chewing and a range of attigvities in Wild Boar in naturalistic
conditions (WB), and in similar strains of commatqdigs in six different environments: in
paddocks on arable (AR); on grass pasture witlasarstones removed (G/RS); on grass with
plenty of surface stones (G/ST); in an identicalsgrpaddock enriched with a pile of straw,
leafed branches and twigs, small standing trees@sid (G/EN); and indoors in small straw
yards, with (SW/ST) and without stones availabl/(SS). All groups were gestating sows
fed a very similar concentrate diet to the samellend were observed for 3 hrs am and 3 hrs
pm for 2-4 days.

The AR and SW/ST sows did most stone-chewing: ttewd chewing stones or chewed
stones while rooting 46.5% and 40.0% of the tingpeetively, which was significantly more
than any of the grass-based groups, which range8%2to 18.3% (p < .01). Stone-chewing
was almost non-existent in WB (overall, groupsetigd with p < .001). What WB, in their
highly enriched environment, did more than othesugis was rooting (17.6% of the time
versus 10.0% in AR, 9.6% in SW/NS and 7.0% - 5.6%he other groups: p <.001), rooting
and chewing soil, roots and vegetation (2.9% vsmote than 1.2% in any other groups,
excluding those rooting and chewing in straw yamls: .001) and simply walking around.
Similarly, when otherwise identical grass paddoekse enriched with other materials (G/EN
vs G/ST), sows took advantage of the opportunitghtew straw from a bale delivered daily,
and fresh branches, denuding them of leaves; eytdhewed stones less (28.9% vs 23.3% in
G/ST and G/EN respectively: p <.05). What AR sowlsp spent most time chewing stones,
were unable to do to any significant extent wagreze, which took up to 20% of the time in
other groups.

Perhaps the best clues concerning the functiorionfeschewing are given by what pigs do
when they are deprived of the opportunity. In ¢iaw yards, SW/NS sows chewed straw
much more (23.4% vs 10.3% of time: p < .001), rdateore (9.5% vs 5.7%: p <.01), rooted
and chewed straw more (6.0% vs 4.0%: p < .05),pgtet and chewed bars, troughs and
walls, often in stereotypic fashion more (0.8 v&%: p < .005), and both walked around, and
lay inactive more of the time than SW/ST sows. d@dass, G/RS pigs rooted, grazed, and
rooted and chewed straw more than G/ST pigs. Tindleg ‘cause’ of stone chewing cannot
be inferred, these data are compatible with thethgsis that it is partly a response to a ‘need
to chew’, and partly a function of having little ¢o, in barren environments like plain earth
fields, and either doing it to reduce boredom afgrening a stereotype in response to stress.
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Does poor litter quality frustrate brown layers and cause feather
pecking?

F. B. Kim-Madslien and C.J. Nicol.

Division of Animal Health and Husbandry, DepartmehClinical Veterinary Science,
University of Bristol, Langford, Bristol BS40 7DUK

Hens are known to feather peck both when they eprivked of litter and when they are
thwarted from accessing litter, for example by tise of Perspex barrier (Kim-Madslien &
Nicol, 1998; Proc. 32 ISAE Congress, 177). However, feather peckingstdihoccur when
hens are provided with unhindered access to liGere explanation is that hens might be
frustrated by poor litter quality if they do notceeve adequate feedback when performing
dustbathing and/or foraging. This study proposed slevere feather pecking would be lower
in hens given a substrate suitable for dustbathimg) foraging (enriched litter) compared to
those given a relatively unsuitable substrate (blaiter). The effects of deprivation (litter
removed) and thwarting (litter covered with Pergpegre also examined.

Thirty-six mature ISA Brown hens were housed indipally in pens that minimised
opportunities to ground peck except in designaitéer lareas. Hens were provided with one
area containing wood-shavings mixed with peat ayatl fpellets (enriched), and another
containing fresh wood-shavings (bland). The hensewandomly allocated to one of six
treatments; TEB (thwarted from accessing enriched bland litter), DEB (deprived of
enriched and bland litter), TE (thwarted from ehed litter, access to bland litter), DE
(deprived of enriched litter, access to bland jitdB (thwarted from bland litter, access to
enriched litter), and DB (deprived of bland littaGcess to enriched litter). Feather pecking
was assessed on days 10 and 13 after imposingneettt by presenting each hen with four
securely clamped wing feathers (c.f. Bessei etl@97; proc. % Europ. Symp. Poul. Welf.,
74-76) for a 10 minute assessment period. The tsffet thwarting and deprivation were
similar and so data were combined (TEB and DEBam& DE, TB and DB) to examine the
effects of litter quality. Data from days 10 and W8re also combined as the pattern of
pecking behaviour was similar on both days.

The median percentage time spent pecking the cldrfgahers severely was significantly
greater both for hens without litter (5.0 %) andhwbland litter (3.75 %) compared to those
with enriched litter (0.3 %) (z= -2.8, P < 0.01;daz~= -2.6, P < 0.01, respectively). Litter
quality did not affect mild feather pecking. Durintpe treatment phase, bland litter
significantly reduced the median percentage timensfitter pecking compared to enriched
litter (e.g. day 10: 6.5 % vs. 57 %, z= -3.1, P.&1). Compared to the baseline period, when
hens had enriched litter, providing no litter calikens to spend more time feeding (e.g. day
13: 1.3 % vs. 6.0 %, z=-2.2, P < 0.05) and pechirtpeir pen and other objects (e.g. day 13:
2.1 % vs. 28.4%, z= -2.5, P < 0.05). Similarly, \pding only bland litter caused hens to
spend more time feeding (e.g. day 13: 0 % vs. 4.2961.9, P < 0.06) and pecking at their
pen and other objects (e.g. day 13: 1.1% vs. 8.5%2.9, P < 0.01). This study suggests that
litter quality is important to hens, and that asudite must provide feedback for dustbathing
and/or foraging to reduce the risk of severe fagtleeking.
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Assessing motivational strength using areas undeh¢ demand
curve

R.D. Kirkden.

University of Cambridge, Department of Clinical ®iétary Medicine, Madingley Road,
Cambridge CB3 OES, UK.

The assessment of motivational strength is basimterstanding behaviour and is important
in animal welfare research. Dawkins (1983) put fanavthe elasticity of demand as an index
of motivational strength, and this measure has ctartgze widely used. But Houston (1997)
has recently demonstrated mathematically that tha ander the demand curve should be a
more accurate index than the elasticity of deméartave built upon Houston's position in
three ways.

1) By presenting a non-mathematical argument teémee end.

a) Elasticity of demand confounds compensation séitiation. A region of low elasticity on
the demand curve is said to represent a determmédi maintain consumption in the face of
price increases, but it could equally represensimt@rest in consuming more when the price
falls.

b) Elasticity of demand fails to account for expémd as a proportion of income. The
proportion of her income that the subject is pregao spend on a commaodity is an index of
the sacrifice she is prepared to make in ordeibtain it and hence of its value. The more of
her income she spends on this commodity, the lessagll have remaining with which to
purchase other commodities. Expenditure is the ymbdf price and quantity purchased. It
corresponds to an area beneath the demand cumasiciy of demand, being derived from
the slope of the demand curve, is not an indexpéerditure.

2) By drawing upon economic theory to ascertainbtbst measure of area and how it can be
calculated from experimental data.

An area under the demand curve known in econonsctha consumer surplus has certain
bounds on the demand axis. Rather than measurngalbie of a commaodity, it measures the

value of a given quantity of the commodity. The eppound is set equal to the quantity

which is to be evaluated, while the lower boundesequal to zero. The consumer surplus is
calculated by integrating the demand function betwéhese bounds.

3) By arquing that this area measure is much mersatile than the elasticity of demand.

Because the consumer surplus measures the valgieén quantity of a commodity, it can
be used to extract much more information from a al®ncurve than can the elasticity of
demand. It can measure: a) how much more valuenmmahattaches to the first unit of one
commodity than to the first unit of another; b) htve value of consuming a further unit of a
commodity declines with the number of units alreadysumed; and c) how many units of
one commodity are worth the same as one or mote ahanother commodity. Measure (c)
reveals how much of one commodity would compenaatanimal for not having access to a
given guantity of the other.
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Effects of vacuum and real dustbathing bouts on ddbathing
motivation in domestic hens

A. Cecilia Lindberg

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

Dustbathing occurs as a vacuum behaviour evenerafiparent absence of salient stimuli
such as dust or feathers, indicating the importaidle behaviour. In an earlier paper, we
reported a study of hens in cage systems (LindaedgNicol 1997, Appl. Anim. Behav. Sci.
55: 113-128) and suggested that vacuum dustbathiglgt be an adequate substitute for real
dustbathing, since hens with access to a subsitiitehose to vacuum dustbathe on the wire
cage floors. Dust deprivation effects have been daumented: with increasing deprivation,
the latency to start dustbathing decreases andutfaion increases once hens are again given
access to dust. In this experiment we investig#tedeffect of vacuum and real dustbathing
on

dustbathing motivation in litter-deprived and napdved hens. Litter-deprived hens were
kept on wire floors and were only able to vacuurstdathe, while non-deprived hens had
access to litter at all times.

Two treatments were used: ‘litter-kept’ and ‘wiregt’. Each treatment included four groups
of 5 ISA brown 40-week old laying hens kept in 3 pghs with either litter or wire floors.
Testing was preceded by 6 weeks’ exposure to theehmen treatments. The time of real or
vacuum dustbathing, respectively, was recorded. fidres were tested by placing them in
litter-floored test pens at specific times aftezittprevious dustbathing bout, to investigate the
effect of this bout on their dustbathing motivatidests occurred at 24 h, 4 h or 2 h after the
observation of a dustbathing bout in the home pen.

Wire-kept hens dustbathed significantly more in litkered test pens (24 h test mean 54.6
min; 4 h test mean 31.8 min; 2 h test mean 41.3 thian in their home pens (means 17.5
min; 12.2 min; 8.4 min), whereas litter-kept henstthathed almost exclusively in the home
pens (means 22.4 min; 25.3 min; 19.4 min). Dividiagits into ‘long’ (>15 min) and ‘short’
(< 15 min) bouts showed that there was no signifidéfeérence between litter- and wire-kept
hens in the home pens, i.e. both treatments resuteouts of similar length, with differences
only in numbers of bouts. Thus the dustbathing biela of wire-kept (litter deprived) hens
was remarkably similar to that of litter-kept (ndaprived) ones in terms of individual bouts.
The time since the previous vacuum dustbathing banificantly affected the duration of
dustbathing during testing only in wire-kept heps@.0004), with a higher total duration in
the 24 h test, followed by the 2 h and 4 h testse. &nclude that vacuum dustbathing has
little effect on the hens’ motivation, either besauhe non-litter substrate is too inadequate or
because the vacuum behaviour motor patterns differmarkedly from those of the real
behaviour, resulting in a lack of functional consewces.
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Foraging behaviour and activity in red junglefowl
(Gallus gallus) and in domesticated breeds.

K. Schitz and P. Jensen

Department of Animal Environment and Health, Sectib Ethology, Swedish University of
Agricultural Science, P.O. Box 234, SE- 532 23 §k&weden.

During the last century breeds of poultry have ugdee heavy selection for reproduction
and growth. It is likely that this has caused ugniional modification in behaviour. The aim
of this investigation was to study changes in agtigand foraging behaviour in domesticated
hens when compared to red junglefowl. Three diffelmeeds were studied in semi-natural
conditions where the birds were offerad lib food from sites where the food was freely
available and from sites where the birds had tockeand scratch for the food (which was
mixed with wood shavings). The breeds used wereR@d junglefowl Gallus gallu3, (2)
Swedish bantam, which is a domestic breed thanbasindergone selection for production
traits and (3) Hy-Line, a white leghorn laying higbrselected mainly for food conversion.
The birds behaviour and location were observedethiraes per day (6 h/d), three days per
week between 7-18 weeks of age.

Junglefowl and bantam obtained a significantly kigbroportion of their food from the site
which required some effort. The opposite case wae for the Hy-Line. Overall, bantams
performed significantly more foraging and exploratbehaviour than Hy-Lines. There was a
tendency for the junglefowl to perform more exptora behaviour compared to the Hy-Line.
The Hy-Line was also significantly more inactiveddess social than the unselected breeds.
The results indicate that selection for growth amgbroduction in poultry have had
behavioural side-effects: Laying hens appear marergy-conserving in their feeding
behaviour, show a lower general activity and |lessad behaviour. Further studies are needed
in order to understand what this means in termadaiptability and capacity to cope with
various environmental and social challenges.
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Selection against fear in farmed blue foxes

T. Rekild, J. Mononen, L. Nurminen, J. SepponenMn#iarri.

University of Kuopio, Institute of Applied Biotechogy, P.O.Box 1627, 70211 Kuopio,
Finland.

Decrease in fear of humans and smaller brain dueeteditary changes are some known
results of the domestication process. Decreaseasf fn turn, is assumed to decrease stress
sensitivity and enhance reproductive performancasimple behavioural test, a feeding test
(FT) has been shown to measure foxes’ fear of rkdnis based on the hypothesis of
hyponeophagia, i.e. that fearful animals do nat steeat in a fearful situation. The aim of the
present experiment was to study whether it is ptes$o decrease fear of foxes, i.e. promote
their domestication by selecting breeding animatoeding to their behaviour in FT.

At the beginning of the experiment genetically $amiselection and control lines of blue
foxes were formed, 30% of animals eating in FT athblines. Both lines consisted of 100
females and 10 males. In the selection line, thecg8en of breeding animals during three
generations was based on breeding value for conffighet fearful)behaviour measured by
FT. In the control line, the selection was basedbogeding values for fertility (40% of
selection volume), fur quality (30%), body size ¥d5and colour clarity (15%). Only one
year old females and males were accepted for tike generation. New breeding animals
were selected only within lines. Reproductive perfance, stress sensitivity and brain mass
of the two lines were assessed for the third geioeréoxes.

Percentage of females which did not conceive drtlasr cubs before the cubs were 2 weeks
old were 16 and 28 for the selection and controdj respectively (P=0.084, Chi-square).
Litter size was similar for the selection line ahé control line (6.93.2 vs. 6.%3.1, P=0.67,
ANOVA). Percentage of cubs eating in FT in the s line and in the control line were 71
and 42 (P<0.001, Chi-square), respectively. Seledine foxes had larger brain (4133 Q)
than control line foxes (404#2.5 g, P<0.05, ANCOVA heart weight as the covajiate
Selection line foxes had also lower urine cort@atinine ratio (2£0.6) than control line
foxes (2.&1.4, P<0.01, ANOVA). There were no differences lestw the selection and
control lines in stress-induced hyperthermia, irerease in & after handling (0.80.4,
0.4+0.4, P=0.54, ANOVA), or adrenal weight (33 mg vs. 31666 mg, P=0.54,
ANCOVA), respectively.

The present results demonstrate that the behaweioblue foxes in FT is hereditary. As a
result, it is possible to decrease fear of bluee$otowards human by selection based on FT.
At the same time, stress level and number of baeprales and females which loose their
cubs seem to decrease. In contrast to Hemmer'srytheo domestication (Hemmer H:
Domestication, Cambridge University Press, 199@xrelase of fear was connected to an
increase, rather than to a decrease, in brain mass.
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Effects of selection for domestic behaviour on sazisexual
interactions and steroid hormone levels in silverdx males

L.V. Osadchuk

Institute of Cytology and Genetics of the Russiead&my of Sciences, 10 Lavrentiev Ave.,
Novosibirsk 630090, Russia.

Silver foxes bred in captivity show dominance ofemsive responses to human contact.
Genetic selection for tamability and against aggoesand fear towards human produced a
population of domesticated foxes better adaptedajative conditions (Belyaev, 1979). In
previous investigations it was found that domestidasilver foxes were characterised with a
number of changes in the reproductive function. elesv, effects of artificial selection for
domestic behaviour on socio-sexual interactionsvéen males and females and their
hormonal control have not yet established in sifeges. The main aim of this report was to
elucidate possible effects of behaviour selectionagonistic and sexual components of
reproductive behaviour and hormonal responses posife sex in silver fox males. Adult
sexually experienced males from a control (n=6a0J domesticated population (n=19, D)
were used. All animals were kept in individual cageithout any direct contacts with
females. The males were placed with individual fiemauring the nonbreeding (September)
and the breeding season (January and Februaryy. W allowed to interact with females
in the males’home cages for 1 hr in the morninge &hestrus female was introduced to the
male in September and January, and the oestrocsp(ree) female was used in February.
During the exposure, the sexual (mounts) and agiyeegconflict and boxing postures, and
direct attacks) behaviours and ano-genital invetitg were recorded. The blood was taken
from the experimental males a day before and jitst the exposure to females. The plasma
samples were assayed for testosterone, oestradialatisol.

The levels of aggressive and sexual interactiongairs varied with season and the
reproductive status of a female. The total numlbeaggressive contacts was maximal when
anestrus female was introduced to the male (C+16/8 acts/hour and D:150.0 in
September and C: 1%2.5 acts/hour and D: 1&2.8 in January). The introduction of a
receptive female resulted in decreased aggressivaviour in pairs (C: 2#2.0 acts/hour and
D: 5.3t0.9, February). Domesticated males always showglkehiaggressiveness towards a
female in comparison to the control (P<0.01). Sékehaviour in pairs increased during the
breeding season and it was maximal when a recefgivale was introduced to the male.
Domesticated males exhibited less sexual actiatyatds a receptive female in comparison
to undomesticated males (C:125%4 mounts/hour and D:28.5 in February, P<0.05).
Considerable season variations in the plasma lexfetsestosterone and oestradiol with the
maximal concentrations in February were observeuing the reproductive season, the basal
testosterone levels were higher in control malestin domesticated ones (C: 42414
ng/ml and D: 2.450.29, January; C: 12.82.61 and D: 4.940.49, February, P<0.05). Both
groups of males responded to the introduction ekttns female with significant increase in
the plasma testosterone and oestradiol levels bHewmgr in domesticated animals compared
to the control while the increased testosteronellafter the exposure to a receptive female
occurred only in domesticated males. It was coreduthat behavioural selection reduced
sexual and increased agonistic behaviour duringexbel encounters. Relatively low
hormonal levels and responses to a female in dicaest fox males during the reproductive
season may explain their peculiarities in reprogedbehaviour.
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The effects of sward height and distance between traand
pasture on the behaviour of dairy cows when grazing combined
with voluntary automatic milking.

C.C. Ketelaar-de Lauwere, A.H. Ipema and J.H.M. Mezt

DLO-Institute for Agricultural en Environmental Engering (IMAG-DLO), Dept.
Technology Animal Husbandry, P.O. Box 43, NL-67B0/Mageningen, The Netherlands

The possibility for grazing in the summer seasoarismportant condition for many farmers
who want to change to fully automatic milking. Anigue element in the combination of
grazing and fully automatic milking on a voluntdogsis is that cows at pasture have to return
to the barn by themselves several times a day twilked. The extent to which cows return
to the barn is affected by the sward height, aseasurement of the amount of grass in the
pasture, and the distance between the pasturénarmhtn. These factors have been studied in
two experiments with a group of 24 Holstein Frias@ws. An automatic milking system
(AMS) was continuously available in a barn adjacena pasture of approximately 10 ha,
which was divided into 10 plots of 1 ha each. Toes were allowed to spend up tol5 hours
at pasture daily. Water was only available in thenb

The experiment concerning sward height was dividéa four periods of four days. At the

beginning of each 4-day period cows were givenesahrplot. Grazing reduced the sward
height, so after 4 days, cows were moved to andteeh pasture. The plots did not differ in
distance to the barn. The results showed thatvarieward heights cows paid more visits to
the AMS, were milked more often, and spent morestindoors (p<0.01) and at the feeding
gate (p<0.05). Total lying and grazing time wergaftected by sward height.

The experiment concerning distance between theuygasind the barn was divided into 4
periods of 5 days. Cows were given a fresh pléhateginning of each 5-day period, but the
amount of fresh grass available was more or lessdéme on each day, because every day an
electrified wire was moved, giving the cows acdess fresh strip of grass. The distances
between the barn and the plots ranged from 14&@n3. The results showed that distances
between the pasture and the barn did not affeatdinger of AMS visits, but the cows spent
less time lying and more time standing or walkibg¢he central alley between the pasture and
the barn at more distant plots (p<0.01).

In both experiments, cows preferred to lie in trestpre rather than in the cubicles, and
tended to visit the barn group-wise and to enter #MS in close succession. As a
conseguence, in the period that the cows had ataebe pasture, there were peaks in AMS
visits, and the AMS was unvisited for several haurs
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Comparison of behavior and welfare in weanling horss under
two industry-practiced weaning methods

C.R. Heleski, A.C. Shelle, B.D. Nielsen, A.J. Zdael

Michigan State University, Department of Animalédce, East Lansing, Michigan, U.S.A.
48824.

Weaning foals marks a stressful event in horse®sli Limited research exists regarding
different housing methods post-weaning and the -tengn implications on horse behavior
and welfare. The purpose of this study was to toorbehavior and physiological stress
markers in horses weaned individually in solid piart box stalls versus horses weaned in
groups and housed in paddocks. Both treatmentsruwedit maternal deprivation stress, but
the stalled weanlings had the additive effectsoofa isolation.

Quarter Horse weanlings, average age 4.5 monthrs, weaned in 13.4 fibox stalls(n=6) or
in groups of three in a 992.2maddock with very limited grazing forage and aemphelter
available (n=6). Weanlings were fed concentratd &day to NRC recommendations.
Behavioral observations were recorded two days/vieekhe duration of the 56 day study.
Scan samples were recorded every five minutes octh esbservation day (n=35
scans/horse/day). On each observation day, feraples were collected for a noninvasive
measure of glucocorticoid metabolites. Glucocortianetabolites were extracted from fecal
samples and their levels determined using an enzym@ssay measuring 11, 17-
dioxoandrostanes.

The ethogram of paddock-reared weanlings was sgnifly different than stalled weanlings
(P<.0001) and was more complex. Paddock-rearesehdhat had the option of engaging in
a broader range of behaviors selectively spenta@Ptheir observed time grazing, 89.1% of
their time within 10m of their paddock mates, and@%8 of their time actually in a social
encounter; e.g. mutual grooming. Stalled weanlisigsnt 20.3% of their time lying down,
versus 2.8% in the paddock-reared treatment (differat P< .0001). Paddock-reared
weanlings did engage in standing rest a highergmage of the time (30.2% vs. 14.3%; P<
.05). Aberrant behavior; e.g. licking the stallsmed wall, chewing the stall or shed wall,
kicking at the stall or shed wall, or pawing tendedbe higher in the stalled weanlings versus
the paddock-reared weanlings (2.9% vs. 0.1%; P< .Epcal 11, 17-dioxoandrostanes
concentration increased in response to weaning.@Ps). 11, 17-dioxoandrostanes levels
increased four fold from basal to five weeks postaning (7.2 — 27.5 ng/mg feces); however,
no treatment difference was ascertained. No sagmt differences were observed in health
status or growth rate. Stalled weanlings were feskto have a more aesthetically pleasing
coat and hoof quality at the conclusion of the gtud

Based on more complex ethograms in pastured hdosesy activity levels in stalled horses,

and more aberrant behavior in stalled horses, welede that the paddock-reared weanlings
had better welfare than the stalled weanlings.
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The effect of early weaning from milk replacer on he behavior
and production of calves

Hilde Andenaes, Inger Lise Andersen and Knut E. Boe

Agricultural University of Norway, Department of daultural Engineering, P.O. Box 5065,
1432 As, Norway

In order to investigate the effect of early weanirmgm milk replacer on cross sucking and
other oral behaviors in groups of calves, an expent was carried out on 48 male and female
dairy calves. They were divided into 8 groups eath calves. Milk replacer was fed from
teat-buckets twice daily, and the calves were camsd in the barrier for 15 minutes around
feeding. The calves had free access to standarckntrate (max 1.5 kg per day) and hay.
Half of the groups were weaned at the age of 1Xksvflate weaning) and the other half at the
age of 6 weeks (early weaning). The calves wereorigcorded for two consecutive days at
the age of 6, 13 and 20 weeks. The frequency ¢foetaaviors was scored continuously. The
animals’ weight gain and feed consumption were atsmrded. At the age of 20 weeks a
novel object test was performed individually inith@ome pen. Latency to contact the novel
object and time spent manipulating the object veasnded.

The mean frequency of sucking and licking the navel genitals of other calves was highest
the first two days following weaning, but it didtrdiffer between the two treatments (weaned
late: 4.9 + 1.4; weaned early: 4.0 £ 1.8). At tlge af 20 weeks the mean frequency had
decreased in both treatments. Sucking and lickiegntouth or ears of another calf was low
throughout the experiment. Sucking and licking otparts of the body remained constant
over age without any significant difference betw#antreatments. The frequency of sucking
and licking the pen fittings was highest the fixgb days following weaning, but again, there
was no effect of weaning age (weaned late: 8.8+Weaned early 13.5 + 2.5). At the age of
20 weeks, however, the calves weaned early tenogoetform the behavior more often
(weaned late: 3.0 £ 1.1; weaned early: 6.0 = 1S8If licking was the most frequently
performed behavior but there was no difference betwthe groups weaned late and early
(age 20 weeks, weaned late: 35.8 = 6.9; weaney &2 + 3.7).

The calves weaned early performed significantly entongue-rolling at the age of 20 weeks
(weaned late: 0.2 = 0.0; weaned early: 2.2 + 1.3; 02). In the groups weaned late the
frequency of the behavior did not change over Agejn the groups weaned early, the mean
frequency increased with age indicating that trexesttypy develops over time. Only few
animals performed the behavior often and they weraned early. The individual variation of
tongue rolling was large.

The calves weaned early tended to spend more tim@puating a novel object than the
calves weaned late, suggesting that the calvesegiea@arly were more motivated to explore
the environment.

At the age of 20 weeks the calves weaned late wdigiignificantly more than the calves
weaned early (weaned late: 143.8 kg + 1.9; weandg:€133.9 kg + 2.4; p = 0.02), however,
the weight gain in both groups was good.

In conclusion, the results indicate that the oauce of sucking behaviors decreases after
weaning irrespective of weaning age from milk-repla
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An increase in space allowance increases early plaghaviour in
group housed dairy calves

Margit Bak Jenseérand Rikke Kyhf

aDepartment of Animal Health and Welfare, Danisftitaote of Agricultural Sciences,
Research Centre Foulum,
Tjele, Denmark

bDepartment of Animal Science and Animal Health, Rbgal Veterinary and Agricultural
University, Copenhagen, Denmark

Play behaviour may be used to indicate the presehpesitive feelings and good welfare in
juveniles. In dairy calves kept in pens, lack dfisient space may inhibit the performance of
play. Firstly, the present study investigated ifiacrease in space allowance increases the
occurrence of locomotor and social play behaviawsalves, and secondly, if calves kept with
a low space allowance perform more locomotor pléenvreleased individually in a large
area.

Ninety-six dairy calves in 6 repetitions were halise groups of 4 in pens with either 4
m?/calf, 3 nficalf, 2.2 nilcalf or 1.5 rA/calf from 2 weeks of age. The occurrence of
locomotor play and social play in the home envirentrwere recorded continuously for each
individual calf during 24 h at 5, 7 and 9 weeksagke. The variables were analysed using
mixed models. The effect of space allowance watedeby an F-test using the interaction
between space allowance and repetition as the temor The effect of week was tested by an
F-test using the interaction between space alloeampetition and week as the error term. In
addition, the duration of locomotor play was re@atdor all calves during an individual 10-
minute open-field test in a 10 m x 4.5 m arena att 80 weeks of age, and analysed effects of
space allowance by Kruskal-Wallis one way analg§igariance.

At 5 weeks of age calves kept with 4 or Jaalf performed more locomotor play in the home
environment than calves with 2.2 or 1.5/calf (68, 73, 38 and 39 seconds for 4, 3, 2.2 and
1.5 nf/calf; F;15= 3.40; P<0.05). In weeks 7 and 9, no effects atspallowance were found.
Locomotor play decreased over the weeks (54, 291&ndeconds for weeks 5, 7 and 9;
F2,45=17.98; P<0.001), but social play did not (133, &nd 143 seconds for weeks 5, 7 and
9). During the open-field test at 10 weeks of agéyes from pens with 1.5%calf performed
more locomotor play than calves on the remainiegttments (10, 6, 15 and 28 seconds for 4,
3, 2.2 and 1.5 fificalf; x%= 10.54; P<0.02).

The present study shows that an increase in thtablaspace above minimum requirements
increases the occurrence of both locomotor playatelr at an early age. Given that the
performance of play is associated with positiveifggs for the calves, then additional space is
of significance for the welfare of the animalshaligh calves may not experience negative
feelings if spatial constraints inhibit play behaw. However, when given optimal
opportunity to perform locomotor play during releas a large arena at 10 weeks of age
calves from the smallest pens used this opportundse.
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The réle of light intensity in feeding preferencesand behaviour of
domestic layer fowl

N.B. Prescott and C.M. Wathes
Silsoe Research Institute, Wrest Park, Silsoe, Bdd45 4HS, UK

Light intensities, similar to those sometimes foundcommercial poultry houses, were
assessed for their effect on feeding behaviouexjperiment 1, the preferences of 10 mature
domestic layer fowl (ISA Brown) to eat food in folight intensities (<1, 6, 20 and 200 lux)
were assessed for both freely available food el pellets mixed with sand and gravel
(hidden). Each bird was allowed to eat for fivenates from both food sources. After every
minute the lights were extinguished and the foetitnender a different intensity. Overall, the
birds preferred to eat under the highest lightnsiy and avoided the lowest (5.5, 9.1, 9.3,
15.3s respectively for increasing light intensggd=2.75, p<0.01, df=3, REML). There was
no additional effect of whether the food was hiddefreely available.

In experiment 2, the strength of motivation to fatly available food lit at an intensity of
200 lux or <1 lux was assessed. Each of nine layeaistrained to peck one of two panels
which allowed them access to food behind a trap-=dBor five birds, pecking at a panel
behind which was a small light source, allowed theneat in 200 lux while pecking at an
alternative, dark panel only allowed them to eatinlux. This schedule was reversed for the
remaining four birds. Three treatments were thgmosed; (1) a fixed ratio (FR=1) where one
peck to either panel opened the trap-door; (2)rebk ratio (mean=5 pecks, VR=5) imposed
on whichever panel allowed access to the brightlgrivironment (alternative panel FR=1);
and (3) similar to (2) but with VR=10. Each birdsvallowed 40 choices on each treatment.
In treatment 1, the birds mainly opted to eat ab Ak (mean 34.9 times, se=5.13). In
treatment 2, this mean fell to 14.2 (se=6.16) timed 10.4 (se=5.05) in treatment 3. There
was a significant difference between treatmentsd 2 (p<0.01, n=9, Wilcoxon matched
pairs test) but not between treatments 2 and 3.

In experiment 3, the effect of the same four integsas in experiment 1 on detailed feeding
behaviour was assessed. Nine layers were allosvedttfrom a pre-weighed food source for
four minutes. The food trough was attached to aefdransducer to measure the force with
which they pecked. After each minute (from the tilne birds made their first peck) the light
source was extinguished, the intensity changedtladood source replenished. The amount
of food consumed differed between the light inteesi ( 1.3, 7.5, 7,4, 7.1g/minute
respectively for increasing intensity, sed=1.390,043, df=3, 21, ANOVA) as did the
number of pecks (35.6, 125.0, 123.1, 125.4 pecksfimi sed=14.6, p<0.01, df=3, 21,
ANOVA). However the amount consumed per peck ditdvawy. The force with which the
birds pecked appeared to vary with intensity but significantly (5.3, 6.6, 7.0, 6.6N,
sed=0.62, p=0.08, df=3, 21, ANOVA).

In conclusion, the fowl exhibited a strong preferrto eat in high light intensities and
avoided low intensities. This motivation was strobgt elastic as coseEfumber of pecks
needed for access) initially increased, although walastic (conserved) at even higher costs.
The fowl were either less inclined or unable toasaéfficiently in low light intensities as they
were in higher light intensities.
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Dispersal behaviour in farmed foxes housed in conoted cage
system

M. Harri and L. Ahola

University of Kuopio, Institute of Applied Biotechogy, P.O. Box 1627, 70211 Kuopio,
Finland.

In the wild, offspring generally disperse from theatal territory prior to reaching sexual
maturity. In farm environment the space is limitelile food is always available. Under these
circumstances, dispersal of littermates appeansrawide no direct benefit. However, the
underlying mechanisms preventing dispersal tooyearld subsequently promoting it in
nature are based on evolutionary strategies amdftiie may operate on farms as well.

In this study we monitored social behaviour of eil{Vulpes vulpes) and blue fox (Alopex
lagopus) families from weaning until maturity in @age system in which as many standard
farm cages were connected together with openingseas were members in the families.

In four silver fox families of a vixen and her 5bsueach, the social behaviour changed during
the autumn. While in July around 60 % of the fanmigmbers were resting simultaneously
and in one cage or in two adjacent cages (45-50f %me), the percentage of individuals
resting simultaneously dropped below 10 % alreadfugust and only rarely (<5 % of time)
all family members occupied one or two cages dnlyDctober, the family members typically
were dispersed over the whole space available sggnohost of their time alone (36 %) or
in pairs (63%). Aggressive encounters betweenlyamembers were absent in July, but
increased gradually from 8 aggressive acts/4 fastier observation day in August to 72 in
the end of October. In the families of 3 multipasa@and 4 primiparous blue fox vixens and
their 5 cubs each a similar trend as in silver families was observed. Group preference
index (GPI) (O=all singly, 100=all together) of miparous vixens decreased from 39 in
August to 24 in September and tol4 in Novembeilewimultiparous vixens with their 29
days older offspring preferred separation alreadfugust (GPI1=18). Vixens preferred to be
alone 50 % of their time in August and > 60 % invBimber, whereas the cubs preferred
separation about 20 and 40 % of their time in Atigusl November, respectively. Unlike in
silver foxes, aggressive encounters were rareue fuxes.

We conclude that social tension increases gradualihe fox families during the autumn
leading to dispersion of the family members prodidbe space available allows this.
Although both species spaced out as the seasomegsagl, aggression was a problem in
silver foxes only. We hypothesise that this is tlugpecies differences in the biology: in the
wild, Arctic foxes live in an open environment witinpredictable food sources. Once a large
carrion is traced, all individuals can eat rathettfight. Wild red foxes, however, live in a
more covered environment with a more predictabledfeupply. Thus encounters with
conspecifics are less likely, and once they odoety tnay be more severe.
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Will Domestic Fowl Roost on Angled Perches?

Nancy J. Fiscus, Inma Estevez and W.Ray Stricklin

Department of Animal and Avian Sciences, Univerditylaryland, College Park, MD 20742
USA

Red Jungle Fowl roost in trees to reduce the rishredation. Because roosting increases
survival in their wild relatives, we expected dotiefowl to choose to roost on perches. We
predicted that birds would use angled perches i@ horizontal ones since an angled roost
would be similar to structures found in the wilde\&ssigned 768 male broilers to 16 pens in
a 4x4 randomized complete block design. Each béockained a control pen with no perches
and three treatment pens with either: (1) thre@pdithes; (2) three 20° perches; or (3) one
each of 0°, 10° and 20° perches (mixed angle trelafmPerch use was measured every 15
minutes for 3 consecutive hrs, 4 days/wk from d&y 42 using instantaneous scan sampling.

Overall perch use was highest in the 0° treatmedtlawest in the 20° treatment. The same
pattern of perch use occurred within the mixed atigdatment. Perching generally increased
with age, but a decline in perching occurred durmk 6, likely due to high ambient
temperatures and high body weight. Use of the @°20% perches during weeks 3 through 6
was higher in the mixed angle treatment than in@heand 20° treatments, respectively,
possibly resulting from the birds having access teariety of angled perches in the mixed
angle treatment early on. Use of the 10° and 2@¢has in the mixed angle treatment were
higher, but not significantly so, than 0° perch ukeing week 1. Our predictions were
partially met since angled perches were used nuitally than horizontal perches. We
determined that perching increased with age of, birals greater for lower angled perches,
and followed a crepuscular pattern.
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The behaviour of male growing pigs housed in a dedjtter and
conventional housing system.

R. Sargent? P.H. Hemswortfi, R.G. Campbeftand G.M. Cronirf-

!Bunge Meat Industries, Redlands Road, Corowa, 2638/, Australia and
2 Animal Welfare Centre, Victorian Institute of Amin$cience, Werribee, 3030 Vic,
Australia.

Housing pigs in large sheds using a floor base edpdlitter has been developed as an
alternative housing system for pigs. These systmmsheaper to establish and are perceived
as being more «welfare-friendly» for pigs, compatedconventional intensive systems.
Recent industry records have shown that pigs growtnn deep-litter systems are ten percent
less efficient in converting feed to live weighimgand are 15-20 percent fatter.

In an initial experiment we developed an ethogrdrhataviour for growing pigs in a deep-
litter and conventional housing system. The ainthef present experiment was to measure
the social and feeding behaviour of male growirgggioused in a deep-litter group housing
system and conventional housing system. Eightilathdnd eighty crossbred (Large White x
Landrace) entire male pigs were used in the exggrimThe pigs were eighteen weeks old at
the start of observations. There were 200 pigs(f@érpigs/feeder) in the deep-litter system.
Initially there were 20 pigs/pen (20 pigs/feederjhe conventional pen. Two weeks prior to
slaughter group size in conventional pens was rtltic 15 pigs/pen (15 pigs/feeder). The
deep litter pens were 10m x 20m and the conventipmas were 2.7m x 3.6m. The feeding
system was the same in both treatments (doubleesdpaeet-dry feeders). Four replicates
were used, with ten animals per replicate seleasefbcal animals. Social behaviour of these
focal pigs was measured by direct observation weeks prior to slaughter and feeding
behaviour was observed using time-lapse video tweks prior to slaughter. Analyses of
variance for behaviour data analyses were apphigeth means (not individual pigs).

Results from the social behaviour component ofttia showed that pigs housed in a deep-
litter system were more active and had more sacialactions (aggressive, exploratory and
sexual behaviour) away from the feeding area coetpdo conventionally housed pigs

(P<0.05).

Feeding behaviour results indicated that pigs hdbuseonventional systems spent more time
in the feeding area, had more feeding events addalshorter duration of feeding compared
to pigs on deep-litter (P<0.05). Conventionallyused pigs had a higher total feeding time
over the observation period, although this wassignificant. Conventionally housed pigs
had a higher level of social interactions (P<0.@8)und the feeder, which may cause
interruptions during feeding bouts compared to déggy systems.

From these results we hypothesise that pigs grawrnoconventional housing systems have
more social interactions around the feeder thait Ifeeder access. This may result in a
restriction to potential feed intake. When pige @ut into an unrestricted feed situation
where there is increased accessibility to the fed€deep-litter system), feed intake may
increase, resulting in excess fat deposition arsgipty feed wastage.
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The réle of UV, light in mating and mate choice of the
domestic fowl

E.K.M. Jone$ N.B. Prescott C.M. WatheSand P. Cock

ISilsoe Research Institute, Wrest Park, Silsoe. B#(¢4$5 4HS
Premier Poultry Ltd., 38-40 Northgate, Newark. NdtG24 1EZ

The functional significance of UVperception by domestic fowl and other birds hasgyéde
determined fully; one potential réle is mediationsocial signals including mating signals.
The implications for domestic fowl of being ablegerceive, but unable to utilise W\ight
due to its absence in intensive housing, may beltawe concern.

Our first study investigated the réle of WWght on behaviour and production parameters in
two flocks of 41 Ross 508 broiler breeders (4 coelse 37 hens per flock). Each flock
experienced a UMenriched light environment and a conventionaliyehvironment for five,
two-day periods in a cross-over experiment. Birgisosed to U\ attempted to mate more
often (1.27 vs. 0.99 matings/male.hour; s.e.m.=(a@€d 0.08 respectively; P=0.019) and
increased their locomotory activity (5.31 vs. 3mihutes/bird.hour; s.e.d.=0.4; P=0.011).
There were no significant changes in productiompeaters, other than an increase in cracked
eggs in UW (0.05 vs.0.01 eggs/bird.day, as a proportion & tbtal number of eggs;
s.e.m.=0.01 and 0.01; P=0.019).

The second study investigated the réle ofsUMht in mediating sexual cues using a four-
armed maze to assess mate choice. One cockergllacesl in each arm and exposed to one
of four levels of UM-supplemented light per day (1.6%, 14.6%, 43.5%5%/7of the total
spectral power output of the luminaires). Over fdays, each cockerel experienced each light
treatment in a different arm. Each day, ten hen®wéeven the opportunity to choose a mate,
guantified by the length of time spent associateth wach cockerel. This schedule was
repeated for two other groups of cockerels. Wherergithe opportunity to inspect the
cockerels for 5 minutes at a distance of 60cm orenasvay through mesh doors, hens spent
most time with cockerels lit by 1.6% and 14.6% AJ{.33 vs. 1.37 vs. 1.22 vs. 1.16 log
seconds/hen.choice respectively for increasing,;/.d.=0.08; P=0.042). During a second
inspection of 15 minutes, at a distance of lesa zcm, hens spent significantly more time
with cockerels lit under 14.6% WV/(1.62 vs. 1.88 vs. 1.69 vs. 1.51 log seconds/heite
respectively for increasing WY s.e.d.=0.12; P=0.038). A control trial using $eme ten
hens was performed with no cockerels present. Heas no preference during near
inspection, but during remote control inspection la inherent preference for 14.6% and
57.5% UVa (1.28 vs.1.38 vs. 1.26 vs. 1.51 log seconds/heitelrespectively for increasing
UV, levels; s.e.d.=0.06; P<0.001).

We conclude that Uy light is implicated in the mediation of sexual spypossibly through
the reflective properties of secondary sexual dtarestics. An enhancement of signalling
between the cockerel and the hen may thus expgiaimtrease in attempted copulations seen
in study 1.
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In the context of milking robot failure, does the ow care if she is
not milked?

Joanna Stefanowska, Miroslav Plavsic and Bert Ipema

Institute of Agricultural and Environmental Engimeg (IMAG-DLO), Mansholtlaan 10-12,
P.O. Box 43, 6700 AA Wageningen, The Netherlaratsesponding author: J. Stefanowska
(j.stefanowska@imag.dlo.nl)

Failures in the attachment of the milking robot pep in the range from few to up 10% of
milking visits. They mostly involve the same cowsose udder conformation is less convenient
for robot attachment. In general, after milkingluee cows try to revisit the milking robot
voluntarily if they are not sent to the separataatince it is difficult to estimate the effect of
milking failure on the cow and her welfare in cdratis of robotic milking, a 16-day trial was
conducted on 12 cows. The cows were milked in &ingjlparlour with 6 milking stalls. During
each evening milking 3 randomly chosen cows wetemilzed. After milking (or not milking),

all cows were closely observed in the cubicle hdasé hour; thereafter, 3 unmilked cows were
milked. In total, each cow was observed 12 time=r afilking and 4 times after omitted milking.
The following behavioural traits were registerathet budget for 1 hour, occurrence and time
until eating, drinking, lying, urination and deféoa, as well as aggressive interactions. Milking
order was defined on the basis of whether the cwecto the milking parlour within the first
group of six cows or within the second group of@xs. Moreover, the data related to the milk
yield and the use of the automatic feeding indtaftawith the complete diet were analysed. After
omitted milking, cows that came to the milking parl in the first group stood longer in cubicles
(14.2% of 1 hour) and lay less (5.4% of 1 hourhthlked cows (respectively: 7.0% and 16.3%
for standing and lying in cubicles) (P<0.05). Aftamitted milking cows urinated earlier and
more frequently (64.5%) than cows after milking.g36) (P<0.05). After omitted milking cows
ate faster than cows after milking (238 v. 206 gjn{P<0.05); however, differences in eating
time and in feed intake were not statistically gigant. Milk yield per cow averaged 24.9 kg
during days with omitted (delayed by 1 hour) mitkiand 25.3 kg during the days without
omitted milking (P<0.01). It was concluded that soshow some signs of inconvenience after
omitted milking, this seemed to be greater in ctivega were more motivated to be milked i.e.
coming earlier to the milking parlour. However grgst in feeding was not affected by omitted
milking. It is suggested that a trial with simulkteobot failures for different cows should be
conducted in the light of our findings, paying partar attention to the effect of robot failure on
highly productive cows.
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Effect of manipulating feathers of laying hens onhe incidence of
feather pecking and cannibalism

T. M. McAdie and L. J. Keeling

Department of Animal Environment and Health, Swetlisiversity of Agricultural Sciences,
P.O. Box 234, 532 23 Skara, Sweden.

Feather pecking is a problem in commercial layirendy particularly in loose-housing
systems where many hens can be affected by feleiepeckers. In addition, feather pecking
can become an even larger problem if it spreadsitirout the flock.

There are several possible ways that feather pgakisy spread from initial feather peckers
to other hens. The simplest way is that one hendaayage the feathers of a hen, and another
hen may find the damaged feathers an attractivkipgtarget.

The aim of this experiment was to determine if dgeshfeathers were feather pecked more
than undamaged feathers on the same body areapaetermine whether some types of
feather-body area manipulations were preferred others as a pecking stimulus.

Manipulations involved damaging the feathers onrinap, tail or belly of different hens,
with two or three levels of severity of manipulatiat each body area. Sixteen groups of 11
Lohmann Brown hens between 26 and 28 weeks weenadis with the recipient, the feather
pecker and the body area that was pecked all besngrded. The feather pecks were
classified separately as either gentle or severe.

Damaged feathers did receive significantly moren (feld) severe feather pecks than
undamaged feathers (p=0.026). There were also mentle feather pecks to damaged
feathers (four fold), although this did not reatétistical significance. Certain feather-body
area manipulations were more preferred as targetsvere feather pecking, specifically the
tail feathers when cut very short, the rump feahghen they were ruffled, and the rump
when feathers were removed.

These results add support to the suggestion th#tide pecking does indeed spread through
flocks by damaged feathers becoming an attractinget for feather pecking behaviour.

An unexpected result of performing the feather qalaitions was an outbreak of cannibalism
in half of the experimental groups. Even thoughdheas no visible damage to the skin of the
hens after having the feathers manipulated, 1B®fl6 hens (83%) who were attacked were
wounded on the part of the body where the featheid been damaged in some way.
Therefore it appears that by changing the appearafhd¢hese hens by manipulating their
feathers, we somehow made them into victims of iehism.
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Stone chewing in indoor housed pigs

T.B. Rodenburg, W.G.P. Schouten and P. Koene

Ethology Group, Department of Animal Sciences, Wegen Agricultural University, P.O.
Box 338, 6700 AH Wageningen, The Netherlands.

Free-range pigs spend much time foraging and exyjdheir surroundings. In outdoor pigs
sniffing, grazing, rooting and chewing behavioun d& observed. The animals chew food
items as well as non-food items, such as stone®aritl. Pigs spend about the same amount
of time stone chewing as they spend rooting, wiey have access to a pasture (Braund et
al., 1998, Appl. Anim. Beh. Sci. 56: 173-186). lnedpigs direct their foraging and exploring
behaviour to the floor, the walls and the strawisTéxperiment focused on the effect of
offering stones to indoor pigs and the relatiorweetn stone chewing and foraging related
behaviours. It was hypothesised that supplying @éngigs with stones can be regarded as an
environmental enrichment.

Two groups of 8 gilts (Yorkshire x British Landraceere used in the experiment. The
animals were housed indoors in pens on straw. Fpereod of 9 days distributed over 2
weeks the gilts received 8 small stones4( cm in diameter) every other day using an
alternating schedule. Observations were done usidg/idual scan sampling. Every 3
minutes the behaviour of each individual was reedrd’he ethogram included resting, straw
chewing, sniffing the floor and stone chewing. Bgtibups were observed for 3 hours on all
experimental days, for 1.5 hours in the morning dad 1.5 hours in the afternoon.
Observations started immediately upon the offefigstones. The gilts had access to the
stones for the rest of the day. On control dayy timt gesture of offering stones was made.
Just before the afternoon session started all stdre the pigs had removed from the pen
were returned.

On the days the animals were provided with stotiesanimals spent about 45% of their time
chewing stones. They rested much less (21% of timeé versus 55%; P < 0.01) and chewed
less on straw (4.5% of their time versus 19%; P00 Sniffing behaviour was not affected
by the offering of stones. Repeated measurememnsamahowed a strong effect of condition
(stones or no stones) and no effect of time on besking and straw chewing behaviour. In
conclusion, the behaviour of the gilts was stroriguenced by the supply of stones. The
animals were activated by the stones and used ithtemsively for chewing and manipulating
purposes. Supplying indoor-housed pigs with starasbe considered an enrichment of the
environment of the animals. The function of stohewing and its relation with other oral
behaviours however remains unclear.
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Effect of milk flow rate and presence of a floatinghipple on
abnormal sucking between dairy calves

J. Ohrberg and L. Lidfors

Department of Animal Environment and Health, Swedlsiversity of Agricultural Sciences,
P.O.Box 234, SE-532 23 Skara, Sweden

The aim of this study was to investigate if accesan artificial teat compared to an open
bucket would decrease abnormal sucking in calvéd imepairs, and if the calves would
perform less abnormal sucking if they spent lorigee drinking/sucking the milk. Abnormal
sucking is defined as a calf sucking on a body glanother calf.

In total 16 calves in 8 pairs were included in stedy. They were fed twice a day with 2.5 |
of whole milk from a bucket that was connected riother bucket with a rubber pipe. This
arrangement was done to regulate the milk flowhm bucket where the calves drank. Each
group had 4 different treatments during 4 weeka nandom order. The treatments were 1.
Bucket with fast flow 2. Bucket with slow flow 3.Idating nipple with fast flow and 4.
Floating nipple with slow flow. The milk ran frorme bucket to another in approximately 40
s during fast flow and approximately 10 min dursigw flow. All groups had one treatment
for 6 days before behavioural observations weréopeed. They were done as instantaneous
recordings at 20 s intervals during 30 min startivigen the calves received their milk. The
behaviours recorded were categorised into 5 grandstested by an analysis of variance, the
General Linear Model.

The treatment "bucket with slow flow” and the twedtments with a floating nipple resulted
in a significant decrease in abnormal sucking, cameg to “bucket with fast flow” (p<0.001).
During the experiment 13 of 16 calves sucked atleae time on another calf, but there were
big individual differences between calves. Of &k tabnormal sucking performed 64% was
directed under the belly of the other calf. Suckamgother objects was significantly higher in
the treatment “floating nipple with fast flow” (p<1), because the calves continued to suck
on the empty nipple after the milk was finished.ribg this treatment 95 % of the objects
they sucked was the empty nipple. They continuadkiag for up to 15 min on the nipple.
Those calves that had no access to a nipple didundt on other objects to the same extent as
the ones with a nipple. The calves licked and bibbjects more when the milk flow was fast
than when it was slow (p<0.001), independent ohére were a nipple in the bucket or not.
All calves had finished ingesting the milk afted3nin with fast flow and 14-16 min with
slow flow.

The conclusion of this study is that both the penance of sucking and the time taken to
ingest milk are important in order to decrease amabsucking between calves. This implies
that dairy calves should be allowed to suck thé mild that milk flow should be so low that
the motivation to suck has vanished.

Stereotyped behaviour in juvenile foxes
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University of Kuopio, Institute of Applied Biotechogy, P.O. Box 1627, 70211 Kuopio,
Finland.

Stereotyped behaviour occurs frequently in capfaren and zoo animals. In the present
study, possible stereotyped behaviours were idedtifor juvenile silver foxes\Mulpes
vulpeg and blue foxesAlopex lagopushoused in traditional wire mesh cages.

The behaviour of 12 blue and 12 silver foxes ohledxes was video-recorded for two 24-h
periods at the ages of 3-5 months. Their behawi@s analysed with continuous recording. A
behavioural pattern was regarded to be a stereatypef the pattern had invariant sequence
of movements without any obvious goal and functenmd if it was repeated without changes
more than 15 seconds. The time spent on activitgsirduring a 24-h day was derived using
instantaneous sampling with 10 min intervals. Tdwes were fed twice a day during working

hours (0800-1600 hours).

Four main categories of possible stereotypies Wared. S1, Locomotory stereotypies alone:
repeated pacing, including pacing and jumping alargage wall or around in the cage with
or without a twirl of the head. S2, Locomotory staypies with neighbour: repeated pacing
and jumping along a cage wall with a neighbouriong. fS3, Manipulative stereotypies:
including scratching, digging, licking and bitinget cage. S4, Tail-chase: repeated chasing
and biting of own tail. Blue foxes performed théser types of behaviours 2.7+7.5 (median =
0), 0.6£1.5 (0), 21.6+12.1 (19.5) and 0.8+1.2 (/@4 h, respectively. The figures for silver
foxes were 4.5+6.6 (0.7), 2.9+2.4 (2.1), 18.6x817.8) and 2.2+3.1 (0.9) min/24 h,
respectively. Silver foxes performed more S2 thle lioxes (P < 0.001, Mann-Whitney U-
test). No other differences were observed eithewéden species or between sexes (P > 0.05).
In both species, S3 occurred more often during iege(1600-2400 hours) than during night
and working hours (P < 0.05, Friedman Two-way ANQVA1 was observed more often
during working hours than during other times of daplue foxes (P < 0.05).

Spearman Rank Correlations between 24h activitysaaebotypies S1, S2, S3 and S4 in blue
foxes were 0.17 (NS), 0.38 (NS), 0.86 (P < 0.010 @136 (NS), respectively. Corresponding
correlations in silver foxes were 0.27 (NS), 0.N5J, 0.56 (P < 0.05) and -0.59 (P < 0.01),
respectively.

The most performed stereotyped behaviour S3, arftaps S2, do not necessarily fulfil all
the criteria of a true stereotype; they may haveobwious function. Juvenile foxes are
replacing their teeth at around this age, andrfight partially explain the large category of
manipulative stereotypies (S3): the foxes may haveneed to gnaw on something.
Locomotory stereotypies with neighbour (S2) is ajsestionable, because it may be contact
seeking behaviour. The conclusion is that trueestgpies seem to be rather rare in juvenile
farmed foxes.

109



Poster presentations

New possibilities for measuring stress responsesing Infra Red
Thermography

Bart Houx®, Patrick van Locherh& Berry Spruijt*

! Animal Welfare Centre, Utrecht University, Yalelal?, 3584 CL Utrecht, The Netherlands
(B.B.Houx@med.uu.nl)
*Noldus Information Technology, P.O. Box 268, 67G0 Wageningen, The Netherlands

Animals exposed to stressors show various physiabgesponses, among them changes in body
temperature. A well-known short-term temperaturgpomse is an immediate increase in core body
temperature. On long term fluctuation in the ciieademperature rhythm may be affected. The two
main methods for measuring body temperature arereloyjal probes and by telemetry devices.

Drawbacks of both methods are (1) that the areahich the animal can be studied is small, as the
distance to the receiving apparatus is limited, éjdthat the animal has to be disturbed for the
insertion or implantation of the measuring devidagthermore, changes in body temperature need to
be corrected for changes in activity pattern ofahanal.

A new measuring device for automated recordingoafyttemperature is being developed at the AWC
Utrecht, in co-operation with Noldus-Wageningen. &mbining an infrared video camera with the
automated behaviour-recording software EthoviSiowe now have an integrated tool for tracking
changes in both behaviour and skin-temperatureiraomisly. The advantage of this method is that
animals can be tracked without disturbing themyarious environments, even in dark. A new feature
is the possibility for measuring temperature atfedént parts of the body (e.g. head and tail)
simultaneously.

At the conference we present results of integradthviour/temperature measurement of rats exposed
to different stress regimes. Long- and short-teamnations in temperature of body and tail surface,
measured with present method are compared with kneariations in core-body temperature.
Implications of present method for welfare researith specific limitations and possibilities are
discussed. We conclude that present method isfaluadditional tool for behavioural, physical and
welfare research.
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Flight distance as an indicator of temperament
in Holstein cows

K. Uetaké*, S. Moritd, K. Tanak4, C. Tsutstfi S. Hoshib3 K. Yayou and M.
Nakamura

'Hokkaido National Agricultural Experiment Statid®apporo 062-8555, Japan
’Rakuno Gakuen University, Ebetsu 069-8501, Japan
*Present address: Azabu University, Sagamihara 8291, Japan

The objective of the study was to determine whefligit distance, how close a human can
approach a stationary cow before she moves awald &@ an indicator of temperament. In
experiment 1, sixty-two daughters of eight siresenselected to measure flight distance in six
commercial dairy farms. Flight distance was meatdoer times for each cow once a week
or once a month. Measuring was conducted in fralélstrns, outdoor paddocks, or pastures.
Flight distance was analyzed by variance analysasgua model that included sire, farm,
repeated number of measuring, parity, and lactgtemnod. Tukey’s studentized range test
was performed on all these factors. Farmers’ dagrations for cows in lactating and dry
periods were observed. Observations were condsctedays for each farm at an interval of
one week or one month. The operations were cladsifito four categories by the probability
of touching cows: [A] operations where farmers @y touch cows, [B] operations where
farmers perform them near cows and occasionallghiaihe cows, [C] operations where
farmers never touch cows, [D] operations by madafyinend vehicle. Spearman rank
correlation coefficients were calculated betweererappon time of each category, total
operation time and flight distance for the six farnin experiment 2, fifteen cows were
observed to measure flight distance and temperamseote in the Hokkaido National
Agricultural Experiment Station. Flight distancesnaeasured three times for each cow once
a month. On the same days as measuring flightraietehe temperament score of each cow
was determined according to the activities whenylbgide was measured. Numerical scores
from one (very quiet) to four (nervous) were assijrSpearman rank correlation coefficients
were calculated between flight distance, temperansore, body weight, and body
weight/height ratio. In experiment 1, farm and @pd number of measurings were
significant effects on flight distance. Flight diste was different among farms and gradually
shortened as measurings were repeated. Sire,,panidylactation period had no significant
effect on flight distance. Flight distance was fiesly correlated with operation time of
category [A] in lactating cows and total operatiime in dry cows. Cows in farms where
farmers touched their animals longer had shorightfldistances. In experiment 2, flight
distance was negatively correlated with body weighody weight/height ratio, and
temperament score. More massive and nervous codssharter flight distances. It was
unexpected that more nervous cows tended to haweestflight distances. This may be
explained by the result that the temperament se@® positively correlated with the body
weight and body weight/height ratio. Handlers tehd® score cows by body size because
they could feel some difficulty in holding massigews. These findings indicate that flight
distance can be interpreted as an indicator of éeampent in a broad sense, but it can be
strongly influenced by daily operation time thatfi@rs handle their cows.
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Feather Pecking and Coping Styles

S. Mechiel Korte, Yvonne van Hierden, Wim Ruesinkl &arry J. Blokhuis

Institute for Animal Science and Health (ID-DLO)(P Box 65, NL-8200 AB Lelystad, The
Netherlands

The way animals respond physiologically and behaalty to threatening situations is
defined as coping. The existence of different "ngpstyles” have been described. This
generally refers to active coping (fight/flight) passive coping, in which the animal tries to
remain undetected by becoming immobile. The actoaping style of mammals is
characterized by a strong sympathetic response]outcorticosteroid response, whereas
their passive coping style is characterized byranst cardiac parasympathetic response and
strong hypothalamic- pituitary-adrenocortical r@sge. Little is known about the coping
styles of birds, in particular laying hens. Thepgmse of this investigation was to determine
whether there is a difference in coping style iick$ from a high (HFP) and low feather
pecking (HFP) line of laying hens. We studied heaté and stress hormone levels during
baseline conditions and during manual restraintHFP and LFP hens. During manual
restraint (restraining the bird on its side by h&md8 min) HFP birds had somewhat faster
heart rate and significantly higher plasma noraaliea levels than LFP chickens. LFP hens
had both significantly higher plasma corticosterdeeels and a higher parasympathetic
activity than HFP hens. The results showed thaeims of coping style, LFP chickens are
passive, whereas HFP birds are active.
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Can piglets’ behaviour help to predict their growh?

S. Giroux!, S. Robert and G. P. Martineat

! Faculté de médecine vétérinaire, Université de i, P.O. Box 5000, St-Hyacinthe,
Quebec, J2S 7C6, Canada.

2 Dairy and Swine Research and Development Cengecuiture and Agri-Food Canada,
P.O. Box 90, Lennoxville, Quebec, J1M 173, Canada.

Piglet personality traits have been widely studiedhe last decade. However, none of the
studies attempted to link these traits with weigain during the first month post-weaning.
This experiment was therefore conducted to comiteraveight gain of 252 piglets raised on
a commercial farmand subjected to different behavioural tests after weanPiglets were
early-weaned at 17+1 days old. Between 20 and 35 d&d, open-field and reaction to
human tests were conducted on each piglet. Fomptigose, piglets were isolated and their
behaviour was noted every 20 sec for 4 min in fhenefield test. Then an unknown human
entered the test pen and the approach behaviaineqgbiglet was noted for 3 min. At 23t1
days old, we evaluated the social status of eagletgn its home pen. Dominant piglets were
the first ones able to eat for 30 sec in the shsglece feeder of the pen. Weight was measured
individually on the arrival of the piglets at thegt-weaning building and weekly for the
following month. Weight gain was calculated for leageek. Principal component analysis
and varimax rotation were uséa analyze the contribution of each variable meagum the
behavioural tests before performing a Spearman-oaadér test on the behavioural traits
obtained and weight gain.

The principal component analysis yielded five fastaith Eigenvalue higher than 0,90 that
accounted for 81% of the total variation betweeativilduals. The five factors correspond to
sociability, active response to stress, passivporese to stress, ingestion and hierarchy.
Sociability (27%) was best defined by measureded|to favorable reaction to the presence
of humans (long time spent in an area around a huand high number of contacts with this
person). Active response to stress (21%) was bestrithed by variables involving a high
level of activity such as walking or running andyiinumber of vocalizations. Passive
response to stress (14%) was best defined by Vesiavolving low level of activity such as
standing, urinating and defecating. Exploratiorth& surroundings was thariable with the
lowest loading for these two factors. The factgestion (10%) was strongly associated with
feeding and drinking. Finally, hierarchy (9%) wassbdefined by social status of the piglet in
its home pen. A significant correlation was foubetween hierarchy and weight gain of
piglets after weaning ¥r0,15, <0,10).

These data demonstrate that personality traitsghéfs may not be a strong tool to predict
their growth but still have some impact. Furthereadhe factors defined in this study explain
over 80% of the inter-piglet variation in resporteebehavioural tests and are similar to
previously published results.
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Individual differences in temperamental traits of horses

E.K. Vissel*, H.J. Blokhuis, J. Knaafy A. Barneveld

Ynstitute for Animal Science and Health ID-DLO, PEbx 65, 8200 AB Lelystad, The
Netherlands

?|nstitute for Horse Husbandry "De Waiboerhoeve"s&¥itweg 55, 8219 PL Lelystad, The
Netherlands

3Utrecht University, Faculty of Veterinary Medicire,0. Box 80.153, 3508 TD Utrecht, The
Netherlands

Temperament generally refers to relatively stabbividual characteristics that show some
consistency over time and across situations. Therdst in behavioural research on
temperamental traits in animals has grown sinc&mwesv that they are relevant to the science
of animal welfare. It places a particular emphasisthe way in which individuals react to
environmental change and challenge. With a behaaidast one can objectively assess the
individual response to an environmental changehallenge. These tests, such as a novel
environment test or a novel object test have beecwged to a great extent with cows, pigs
and rodents, but to a lesser extent with horsesndst of the horse studies, animals were
either not from the same age, and/or were privaiyned. In the latter case rearing
conditions differed between horses. The goal o$ thioject is to develop and execute
behavioural tests to assess individual charadesist horses at an early age.

In this study 41 Dutch warm-blood horses were uséeése horses were born in the spring of
1998 and are housed in groups of 8 or 9. Betweemage of 5 months and 3 years all horses
will go through several behavioural tests to assadisidual differences. To test consistency,
these tests will be repeated twice a year withua feeeks interval. Behavioural tests that are
executed between 5 months and 13 months includereara test, a novel object test and a
handling test. During these tests behaviour is roEsb with real time video camera.
Behaviour is analysed with the Observer system dé®linformation Technology). During
the tests heart rate is measured with Polar Horaedr transmitters. Before and after the
tests saliva is collected to analyse cortisol Igvel

The first test, the arena test, is performed tesssdividual difference in behaviour while in
isolation. This test is first performed at an agesamonths; foals have not been isolated
before. Foals are first made acquainted with tlséing environment, which is an ordinary
inside arena, used for horse riding, in groupsigiite During the tests foals are one by one
left alone in that same arena for 10 minutes, iedlérom the group, other horses and people.
The second test is executed to observe the respohs®rses to a novel object. In this novel
object test an umbrella is lowered into the ardrzency times to contact the umbrella as
well as total time spent close to the umbrella Wwél used to differentiate between horses. In
the third test, the handling test, the performampicthe horse, i.e. willingness to co-operate,
while being with a human will be measured. In tieist the human leads the horse to make it
cross a concrete 'bridge’. Behavioural data williikeed to physiological data. Responses in
different tests will be compared between and witionses.
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Responses of young bulls to repeated deprivation fing down

Munksgaard, L., Ingvartsen, K.L., and L.J. Pedersen

Department of Animal Health and Welfare, Danisltitoge of agricultural Sciences,
Research Centre Foulum, Box 50, DK-8830 Tjele, Cxkm

The effect of repeated stress (deprivation of lydmyvn) on behaviour, performance, and
hormonal responses in sixteen tethered Danishi&nidsills (age 7 month) were studied. The
animals were assigned to either control treatmemteprivation of lying down (DLD) from
7.00 to 14.00 and again from 15.00 to 22.00 hoereday during 10 weeks. Feed intake was
recorded daily. The behaviour of individual animaiss recorded for 48 hours both in weeks
3 and 8. Blood samples used for analysis of plasarenone and metabolite concentration
were collected weekly. ACTH and cortisol respongew. injection of CRF and saline, and
GH responses to iv. injection of GRF were measorethe following days before and during
the treatment period: —-32, 3, 22, 49 for CRF; &b for saline and 7, 55 for GRF. Blood
samples were taken by vein puncture immediatelprieeihjection and after 15 and 30 min.
Bulls subjected to DLD had a shorter lying time{%&rsus 970 min/ day, P < .0001), spend
more than 3 hours sitting and had an increasediérezy of transitions between behaviours
(726 versus 543 no./day, P < .001). The behavialrahges were consistent, suggesting that
the bulls did not adapt to the repeated deprivatiblying down. The blood sampling itself
had no effect on ACTH and cortisol concentration, there was no response to saline
injection. In lying deprived bulls the ACTH respen® CRF injection was initially (day 3)
reduced (P < .05) but returned gradually to theeskewel as in control animals (day 22 and
49). There were no treatment differences or treatrxeday interactions on the cortisol
response to injection of CRF. However, the cortigsponse to CRF injection 3 days after
initiating DLD was reduced compared with beforeatneent in the animals subjected to
deprivation of lying (35.3 versus 67.0 nmol/L, P0O4). Bulls deprived of lying down tended
to have lower circulating levels of IGF-1 (355 g/odntrol, 328 g/ml lying deprived, P = .10),
while no effect was observed on the GH responsajection of GRF. Numerically the
deprived bulls had a 10% higher feed conversioio (&65+ 0.43: versus 5.98 0.19 feed
units/kg gain, P = .23) and a 12 % lower daily ge@mpared to control (1115 75 versus
1246 + 55 g/day, P = .19), but the difference were natisically significant. However,
between animal variation was increased in lyingridegd bulls. In conclusion, deprivation of
lying down in young bulls caused consistent behanabchanges, whereas the responses in
the pituitary-adrenocortical axis changed as tbatinent progressed.
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Correlations between feeding test behaviour, adren@ortex
function and body size in silver foxes\ulpes vulpes)

J. Mononen, S. Kasanen, T. Rekila and M. Harri

University of Kuopio, Institute of Applied Biotechogy, P.O. Box 1627, 70211 Kuopio,
Finland.

Recently, the feeding test has been validated @s@ical tool for measuring farmed silver
foxes' fear towards man. In the test, a fox isreffeits normal feed, and it is recorded whether
the fox starts or does not start to eat within 3th§e man stands near its cage. Earlier it has
been shown that animals eating in the test (peddrmnce in October) have less active
adrenal cortex function than animals not eatingthe present study, the relationship of
behaviour in a repeated feeding test was assess@uhly to adrenal cortex function, but also
to adrenal mass, body mass and brain mass.

The feeding test was performed for 24 male andeBdafe juvenile silver foxes once a month
from August to December. The behaviour was scorerh fzero (not eating in any of the
tests) to five (eating in all tests). Cortisol:diege ratio was analysed from a 24-h urine
sample collected in October. All other measuremesti® carried out in early January.

No correlations were observed between urine cértigatinine ratio, base level of plasma
cortisol and plasma cortisol response to ACTH adbtriztion. There were no correlations
between the feeding test behaviour and adrenadxdunction. Adrenal mass was correlated
only with body mass (both sexes: r = 0.48, P <0mfdles: r = 0.43, P < 0.05; females: r =
0.30, P = 0.16). Thus, adrenal mass reflecte@mgémody size rather than adrenal cortex
function. The more frequently the foxes ate in theding tests, the heavier they were (r =
0.36, P < 0.05). This same trend was observed ih bexes (males: r = 0.37, P = 0.076;
females: r = 0.36, P = 0.087). The correlation leetwthe feeding test behaviour and, body
mass, and the lack of correlation between the fgpdest behaviour and adrenal cortex
function indicate that the repeated feeding testdun the present study, may be measuring
more motivation to eat than fear. A possible exatem to this is that the foxes habituated to
the test situation with the repetition of the testd therefore hunger overcame fear.

Males (r = 0.42, P < 0.05), but not females (r 886, P = 0.69), with heavier brain ate more
frequently in the feeding test. On the other hdomdin mass did not correlate with body mass
in males (r = 0.16, P = 0.45) or females (r = 0,082 0.77). The cortisol:creatinine ratio in
urine was negatively correlated with brain masthenfemales (r = -0.45, P < 0.05), but not in
the males (r = -0.12, P = 0.57). These results pwipt to the direction that bigger brain
enhances coping, but the sex differences in theletions remain unexplained.
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Effects of reproductive stage, diurnal rhythms andeeding on
heart rate and arterial blood pressure in unrestraned goats

E. Hydbring, K. Cvek and K. Olsson

Department of Animal Physiology, Swedish Universitigricultural Sciences,
Box 7045, S-750 07 Uppsala, Sweden

Heart rate and arterial blood pressure are seasdirculation criteria that can be used to
monitor the physical as well as psychological ctiadi of animals. These variables have
therefore been recommended as valuable tools ¥estigations into behavioural physiology
in animalsand as a complement to measurements of hormonege\udo, using physiological
variables when evaluating animal well-being recuiikaowledge of the normal variations in
these parameters. The aim of the present studyioy gloats Capra hircu3 was to evaluate
changes in arterial blood pressure and heart mateotcur during the course of an entire day,
in response to changes in feeding routines, and e reproductive stage to the next. The
same four Swedish domestic goats were used inxierienent, so that each animal served as
its own control. The goats were 4-5 years old, ipafous, and kept individually in boxes
where they could move freely. The animals were fey and a mixture of oats and
concentrates at 07.00 and 15.00 h in the boxegpéxitring lactation when oats/concentrates
were given in connection with milking. Registrattowere made by radiotelemetry (Data
Sciences Inc., St. Paul, Minnesota, USA) duringgpaacy, lactation and the non-pregnant,
non-lactating (dry) period. Each telemetry devioasists of a sealed transmitter body and a
fluid-filled catheter. Under anaesthesia, the taitter body was placed subcutaneously on
the lateral side of the neck, and the cathetercf#) was tunnelled subcutaneously to the
superficial temporal artery and further into theot@ artery.During the registrations, the
heart rate and blood pressure signals were traesiid a receiver, placed centrally above
each box, and the signals were digitised. Registraitwere made every 30 min, where each
value is a mean calculated over a period of 10 saich animal. Heart rate rose around the
morning and afternoon feedings<@R05), whereas blood pressure did not show anyndiur
rhythm. Comparison between reproductive periodsakad that heart rate was higher during
the 8" month of pregnancy @.05) than during lactation and the dry period, nehs for
blood pressure no such difference between peri@dsfaund. Withholding three consecutive
meals from lactating goats resulted in a continuglagdown of the heart rate, whereas blood
pressure fluctuated. Refeeding temporarily incrédlse heart rate €9.05), but had no effect
on blood pressure, which continued to fluctuatee Tasults show that with this telemetry
deviceit is possible to measure both heart rate and bfwedsure day and night in the same
unrestrained animals over a length of time longughoto include all reproductive periods.
Our results emphasise that when planning expersniemd important that the exact stage in
eachreproductive period, the act of eating, and the amhef food given all be taken into
account.
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Effects of omitting three milking occasions in daiy goats

L. Winblad von Waltel, K. Olssori and M. Rundgren
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Box 7045, S - 750 07 UPPSALA, Sweden
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It is unavoidable that situations occur when anenfeél discomfort or pain, but efforts should
be made to avoid such situations as far as posdiaeever, a mother may loose her off-
spring or the power supply may fail, which mearat thilk accumulates in the udder and this
is known to be painful. The aim of this study wasnvestigate if it is possible to objectively
evaluate if dairy goats experience discomfort duenbitted milking occasions.

The study was performed in a change-over designngliwo separate weeks. Seven dairy
goats(Capra hircus),n the 22 — 26" week of lactation, were milked and fed concentrite

a milking stand at 07.00 and 15.00 h. Hay was gingheir boxes before milking. During the
first two days of each week the goats were milkedisual. On the morning and evening of
the third day and on the morning of the fourth dawg, goats were taken to the milking stand,
but not milked. Immediately after the last omittadking, the goats returned to the milking
stand and were milked. Thereafter the milking wassggmed as usual the remaining days.

During the period when the milkings were omittedd ahe corresponding control period,
behavioural observations were madenging(=standing without eating) araying (=laying
without eating) were registered. Each observatiemop lasted for 20 min and registrations
were made once every minute. During the day (9.36-:30 h) there were no differences
between treatments but during the night (17.30.3®8) the goats were standing more when
they were not milked (g 0.05). When the goats were not milked it was rifednce in time
spent standing between day and night, but when wesg milked they were standing more
during the day (px 0.01). Thus, the animals were behaviourally aéfidcby the omitted
milkings, probably due to the distended udders.oBlsamples were withdrawn from an
intrajugular catheter during the same period asbfteavioural observations took place. The
results showed that plasma cortisol and oxytocinceatrations did not differ between
treatments. However, the vasopressin concentrdgoreased when milkings were omitted

(p < 0.01), and increased to control levels when thiking started again (g 0.01). Since
vasopressin has been reported to be implied inpttie response this result is difficult to
explain. Telemetric registrations of heart rate dhabd pressure registrations were made
(Data Sciences Inc., St Paul, Minnesota, USA) ed€rynin during the whole study. These
parameters did not differ between treatments. Thallgphysiological changes could be due
to the fact that the goats were in late lactatiod hat the milkings were not omitted for long.
The behavioural results indicated that the anireajserienced discomfort, but this was not
substantiated by the physiological parameters. €mphasises that behaviour was a more
sensitive criterion of discomfort in the presenpesment.
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Frustration-induced aggression: the effects of thwaing access to
food and water in the domestic hen.

M. J. Haskell, N.C.A. Coerse and B. Forkman*
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Frustration can be defined as the reaction touatsin in which a behavioural response is not
rewarded when the animal has learnt to expect lbng.usually induced experimentally by
thwarting access to food by physically preventiegess while still allowing visual contact
with the resource. The behavioural response majudecincreased activity, behaviour
directed at the barrier, displacement behaviouraggression. In group- housing systems for
poultry, access to resources such as food, wateesirboxes in large group-housing systems
may be thwarted by physical barriers or other imlials, which may lead to increased
aggression and reduced welfare. The aim of theepte=sxperiment was to extend past work
by investigating the effect of thwarting acces$omd and water, examining in detail the type
of aggression expressed and also the effect ofategeexperience of the frustrating event.
Thirty-four hens were housed in small groups anghé@en observations of aggression were
used to assign birds to dominant:subdominant mgErilNine pairs were tested under food
deprivation and eight under water deprivation. Wedua small test arena (1.2 x 0.9 m) with a
2.0 m runway leading to it, with one ten minutetteésal for each pair per day. The
subdominant bird was fed/watered before each andl then secured in the arena by a small
leash. The dominant bird was given seven trainiog-thwarted trials with free access to
food/water from a small dish in the arena. This Yal®wed by thwarting trials on test days
8, 12, 16 and 20 with three non- thwarting triaysldollowing each thwarting trial day. In
thwarting trials a clear plastic cover was placadrothe food/water dish.. Behaviours
recorded included aggressive pecks, non-aggresg@aeks, running attacks, standing,
preening and pacing. The data were adjusted foe spent eating/drinking and analysed
using REML. Higher rates were shown in thwartedlsrcompared to non-thwarted trials for
aggressive behaviours (1.20 vs 0.74 per min), monessive pecks (0.65 vs 0.36) and
running attacks (0.20 vs 0.10, all P<0.001). Ne@fbf repeated experience of thwarting was
found (P>0.05). A higher proportion of time was rp&alking (0.15 vs 0.10, P<0.001),
pacing (0.006 vs 0.0003, P<0.00 1), and out ofatlema in the runway (0.14 vs 0.07, P<0.00
1) in thwarted vs non- thwarted trials, but ndeténce was shown for time spent preening
(0.02 vs 0.03, P>0.05). The results show that #teabioural response to thwarting in this
situation was to increase activity, and aggressind non-aggressive interactions with the
subdominant bird. Similar results were shown by @&mand Wood-Gush (1971). Running
attacks, in which the subdominant had no chancghtav submissive behaviour and avoid
attack, may destabilise the hierarchy. The aggressisponse to thwarting of access to both
food and water was indistinguishable and did netide with repeated experience, at least on
the schedule used here. Thwarting access to resowppears to cause an increase in
aggression and may therefore lead to reduced wesliagroup-housed birds.

Duncan and Wood-Gush, 1971. Anim. Behav., 19, 500-5
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Salivary cortisol as a non-invasive indicator of sess in rhesus
monkeys Macaca mulatta): Methodological considerations

Jessica Gimpel and Georgia Mason
Zoology Department, University of Oxford, Southk&aRoad, Oxford, OX1 3PS

Plasma cortisol levels have frequently been usednagdicator of stress in humans and
animals. However, the sampling procedure can giteduce a rapid cortisol rise, limiting the
use of this measure to isolated animals that aieklgurestrained, or have a canulated blood
vessel for sampling. As an alternative, the measent of salivary cortisol is becoming
increasingly popular. This method is non-invasived ssamples can be collected more
frequently and easily. It has been used in pigsndns, goats, horses and lately in some
species of primates like squirrel monkeys and rhesacaques. However, in the latter case,
there are no published data about important aspédise validation of this techniquee.
how closely salivary cortisol reflects plasma cancations and to what extent results are not
affected by the sampling procedueeq interval between stressful event and sample)s Thi
work was carried out to look for correlations bedweotal cortisol levels in plasmaCand
cortisol in saliva (§; and to establish if there is a rise in salivaortisol shortly after
handling.

First, parallel samples of blood and saliva werdected from 21 adult rhesus macaques
tranquillised and blood-sampled for routine huslgmurposes. Plasma and saliva samples
were frozen at -20C and were later analysed for cortisol using radmunoassay. The
average for g was 53ug/dL = 1.2 SE, while €was 4.5ug/dL + 0.4 SE. Percentages of
cortisol found in saliva were 8.4% of plasma levginge: 1.9-14.4%), similar to what the
literature reports for pigs and humans. The coticiebetween gand G was 0.41 (p=0.003).
This is close to what some studies have reportegifys, but overall lower than studies in
other species. Possible reasons for this will Beufised.

In the second stage of this study, we investigatedeffect of time on Cafter a stressful
event. It is known from previous work that there asrise in G after handling and
tranquillisation. We wanted to find out how longedoit take for €to rise after a stressful
event, in order to determine a reasonable timeviatdo sample a conscious animal without
the procedure affecting the indicator. We collecdativa from 8 adult monkeys at 5-minute
intervals after capture and tranquillisation. Imtthg the time since entering an animal room
and injecting subjects with the tranquilliser, séaspvere effectively taken at 5-1Q)(t11-15
(t2), 16-20 (¢) and 21-25 @) minutes after the procedure started. The shapieicurve
obtained indicated a steep rise frorott, with C increasing significantly from 1.98g/dL +
0.24 SE to 4.23ig/dL £ 1.35 SE (Wilcoxon signed rank test: Z= -2.02; 940, up to 218%
the initial levels. In conclusion, saliva samplaken from adult rhesus macaques should be
collected during the first 10 minutes of initiatimgprocedure. This is especially important
when sampling groups since this interval might bigcdlt to achieve with the last animals.
More research with habituated non-tranquillisedrats is necessary to further clarify this
methodological issue.
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Heart Rate Variability: a novel non-invasive mean®f assessing fear
responses in animals?

R. M. Forde and J. N. Marchant
De Montfort University, School of Agriculture, Gaype, Grantham, Lincs, NG32 3EP, UK.

Fear is one of the principal negative emotionakstaxperienced by farmed animals but despite
much investigation, assessment of emotional staesins problematic. Changes in cardiac activity
(CA) during exposure to fearful stimuli have beesed increasingly as indirect measures of
intensity of fear. Traditionally these shifts in G#fave been expressed using mean heart rate
parameters. More recently, however, researchere bagun to investigate a more intricate
component of cardiac function known as heart rat@bility (HRV). Heart rate (HR) is principally
under the control of the parasympathetic and symepatbranches of the autonomic nervous
system (ANS). In healthy animals, HR at any one tiepresents the net effect of both branches.
Under resting conditions, parasympathetic actigfp) is dominant and functions to slow HR.
Sympathetic activity (SA) increases during timespsfchological stress with a concomitant
increase in HR. However, on a beat to beat baBgjd¢s not remain constant. It fluctuates around
the mean, reflected in rhythmic oscillations oreksttrocardiogram (ECG) of different R-R interval
duration, and is known as HRV. Although HRV hasrbesed extensively in clinical medicine for
over 25 years, it has only recently gained attardima measure of the psychophysiological status of
humans and, potentially, animals. Variations in & HRV are most frequently analysed using
time domain analysis (TDA) and frequency domairyais(FDA). Several variables derived from
TDA may be used as measures of PA.

Table 1. Time Domain Measures of HRV
Measure

Description Significance
SDNN SD' of RR intervals Represents all components cortiriguo variability
SDANN SD of the averages of RR intervals in all 5- Measures variability due to cycles shorter thanis m

minute segments of the entire recording
RMSSD Square root of the mean of the sum of squargsHF variance, parasympathetic nervous modulation
difference between adjacent RR intervals
NN50 # of pairs of adjacent intervals differing > 50 msHR variance, parasympathetic nervous modulation
pNN50 NN50 divided by the tota# of intervals HR variance, parasympathetic nervous modulation

FDA, using Fast Fourier Transform to mathematicatysform HRV data into power spectral
density (PSD), reveals hidden physiological rhythm$ expressed using TDA. The principal
spectral components of PSD are located in 3 frexyueands: Very Low Frequency (VLF), 0.003-
0.04 Hz; Low Frequency (LF), 0.04-0.15 Hz; High qerency (HF), 0.15-0.4 Hz. PA is the
principal cause of HF but controversy exists wikpect to the LF component. Several studies
suggest that SA is responsible for the power inLfhdoand whereas others advocate input from
both branches of the ANS. The LF:HF ratio is acb reflect the sympathetic modulation.
Fearful situations result in changes in the ANSrobof HR almost instantaneously, usually in the
direction of sympthetic dominance. The duration amensity of SA excitation depends on the
individual and the nature of the situation. Aftéilod exposure, sympatho-vagal balance often
returns to pre-exposure levels within minutes. ditaation persists, such as long-term socialstres
SA can remain aroused even after HR has returnieastine levels. With technological advances,
interbeat intervals can now be recorded non-inedsion farmed animals over periods of several
minutes to several days. Analysis of this datagu$iDA and FDA techniques may reveal HRV to
be a potential tool for the assessment of autondmiction and therefore a useful indicator of
emotional state in farmed animals.
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Relationship between rearing conditions, behaviourastrategies
and immune reactivity in pigs
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The behavioural strategy of pigs, as measured byddgree of resistance displayed in the
backtest, may be related to their immune reactiviRgcent research shows that, when
challenged immunologically, low-resisting pigs (LBhow a higher humoral immune
reactivity (antibody response), whereas high-riegjs(HR) pigs tend to have a higher cell
mediated immune response (T-cell proliferation).wdwer, it is unknown if and how
different rearing conditions influence these défeces in immune responses. The aim of the
present study was to examine the relationships dmtwbehavioural strategies, rearing
conditions and (cellular and humoral) immune respgrof pigs. Pigs were reared either in an
enriched environment (straw bedding, ‘rich’) or endnpoverished conditions (bare concrete
floor, ‘poor’). At 10 and 17 days of age pigs werjected to the backtest to determine their
behavioural strategy (Hessing et al., 1993, AppiinrA Behav. Sci. 37:285-295). Ten LR (5
reared ‘poor’ and 5 ‘rich’) and 19 HR (10 ‘poor’ car® ‘rich’) were used. Pigs were
immunised with DNP-KLH (1 mg) at 8-9 weeks of agéood samples were drawn prior to
immunisation (day 0) and at day 7, 14, 21, 28 abdo8st immunisation. In vitro KLH-
specific cellular immunity (T-cell proliferation) a8 measured as well as humoral immune
responses (antibody titers including the isotypgs, IgM and total 1g).

HR pigs showed a higher KLH-specific T-cell profdgon than LR pigs (p < 0.05)
throughout the whole post immunisation period, the kinetics of the cellular immune
response did not differ between LR and HR pigstHeurmore, T-cell proliferation tended to
be affected by behavioural strategy and rearinglitiom interactions at day 14 and 28 (P <
0.10). ‘Poor’ LR pigs tended to show a higher ce#idiated immune response to KLH than
‘rich’ LR pigs. For HR pigs, opposite effects ofareng conditions were found. Pigs reared
under poor conditions showed higher total Ig artiptters than ‘rich’ pigs (P < 0.05), and a
different time course of the response (P < 0.04% titers were affected by a behavioural
strategy x rearing condition interaction (P < 0;d56) total Ig titers this interaction changed
with time (P < 0.01). The IgG and total Ig respangeKLH appeared similar for both ‘poor’
and ‘rich’ HR pigs; differently reared LR pigs, hever, tended to vary in both magnitude
(IgG antibody titers ‘poor’ LR > ‘rich’ LR) and tiencourse of the humoral immune response.
In conclusion, immune reactions of pigs appearetdifked to both individual characteristics
and rearing conditions. Moreover, these two factoieract, indicating complex relationships
between rearing conditions and behavioural stragegifhe present study confirms the
relationships between behavioural strategy (HR Ry &nd humoral and cellular immune
responses found in previous studies; however, dmy hold for ‘poor’ rearing conditions.
Both the magnitude and the kinetics of the humarahune response of LR pigs may be
more influenced by environmental conditions thassthof HR pigs.
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Effects of intracerebroventricular infusion of Arginine-
Vasopressin on plasma cortisol level and behavioum sheep
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Arginine-Vasopressin (AVP) as well as Corticotrapheleasing factor (CRF) have been
known as important mediator of stress responsesdi@nts. In sheep, it has been reported that
AVP is a more potent releaser of adrenocorticotibpbrmone than CRF in anterior pituitary
cells. Neither its effect in vivo other than systenmfusion nor central effects on behaviour,
however, is fully elucidated in a whole animal miod®e elucidated corticotrophic potential
of AVP in vivo using intracerebroventricular infosi technique and determined the effects of
AVP on behavioural function in sheep.

Five sheep were assigned to each of 4 treatmentseepS were infused
intracerebroventricularly with 0.5 ml of artificiabrebrospinal fluid (aCSF) or 0.12, 1.2 or 12
pg AVP dissolved in 0.5 ml aCSF into third ventrideer 30 min. Serial blood samples for
cortisol measurement were collected via indweljungular catheters every 10 min. Behaviour
was successively recorded via time-lapse videordexoOccurrence of bleating and duration
of sham chewing, bar biting, i.e. biting their cagel water cup, and rubbing were analyzed.
All these observations were conducted for 120 rfter éhe onset of infusion.

One point two and 1Rg of AVP elicited a dose-related increase in plasmiisol values.
Two sheep bleated once or 72 times afterud.thfusion of AVP, and three bleated once, 7 or
8 times after 121g infusion. Sham chewing was observed in one shéep0.12ug infusion,

in one sheep after 1}&y infusion, and in all sheep after g infusion. The mean latency to
start sham chewing was 2518.2 + 421.0 sec afteortbet of 13.1g infusion and the mean of
total duration was 1031.8 £ 259.0 sec which wasiSggantly longer than other treatment.
Bar biting was observed in all sheep only aftepuZnfusion. The mean latency to start bar
biting was 3053.8 + 580.7 sec after the onset fofsion and the mean of total duration was
568.2 + 330.3 sec. Rubbing was observed in fouetoaly after 12ug infusion. The mean
latency to start rubbing was 3157.81 £ 770.9 s&ar @fie onset of infusion and the mean of
total duration was 42.2 + 62.7 sec.

These results indicate, together with our findimggorted at the 31st ISAE congress, that
AVP has the same corticotrophic potential as CRé&sid intracerebroventricularly in equal
molar concentration. Though the oral stereotyploathaviours, i.e. sham chewing and bar
biting, were not dose-dependent in this study, tvheuggest those responses were
pharmacological, we speculate that AVP might relaita oral stereotypies in sheep. Further
study is needed to assess the role of AVP in stessonses of sheep, considering various
stressful contexts and using selective AVP receguteigonists.
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Repeatability and Inter-rater Agreement of Behaviou Tests on
Piglets on Commercial Farms

M. Bonde, T. Rousing and J. T. Sgrensen.

Danish Institute of Agricultural Sciences, Departinef Animal Health and Welfare, P.O.
Box 50, 8830 Tjele, Denmark.

The level of fear relates to the animal’'s ability ¢ope with the environment and thus
constitutes a probable indicator of animal welfaséso for piglets. Piglets represent a
problematic target for behavioural tests, as thEhaviour repertoire changes rapidly.
Furthermore, group housing complicates the behaaidasting of individual animals in their

home environment. The aim of this study was to emarthe repeatability and reproducibility
of two different fear tests.

The study included two commercial pig farms, whigee piglets at weaning (approx. 4 weeks
old) were transported to a farm unit at anotheation. Two suckling piglets (3 weeks old)
from each of 42 litter were tested individuallydrtest arena (1 x 1.54n Following a 2-min
period alone in the arena the piglets were testedrids either an unfamiliar person or a red
plastic football. The latency in seconds to appnoaad touch the person or object was
registered within a 2-min testing period. The tesése repeated on other piglets from the
same litters two days later. Either one or threeksefter weaning (w.a.w.) 44 groups of 30-
45 piglets were tested in their home group andrenwment, towards both an unfamiliar
person standing outside the pen, and a red plagitball introduced to the pen. The tests
were repeated two days later. The latency in ses;afdhe first piglet to approach within one
metre from the person, or to touch the ball, wasstered.

We found a high inter-rater agreement of two obsesvmeasuring the response of the
suckling piglets (mean (person): 90.1 vs. 89.7; méabject): 45.4 vs. 45.3) as well as
weaned piglets (mean (person): 26.3 vs. 26.4; ngelject): 29.1 vs. 26.7). The latency to
approach the person or object varied from 2 see. 120 sec., 40 % of the suckling piglets
did not approach the test person.

The response of the suckling piglets was categbiiis®: Fast (<30 sec); moderate (31-120
sec) and slow response (>120 sec). Tests on ldtesrshowed a low level of repeatability
(x?=2.882, P=0.610 (persony?’=4.837, P=0.328 (object)).

Weaned piglets did not respond differently to tleespn between days (median: 34 vs. 17;
z(Wilcoxon test)=1.327, P=0.185 (1 w.a.w.); medidB:0 vs. 17.5; z=1.269, P=0.204 (3
w.a.w.)). The response to the object differed betwdays for the younger piglets (median:
35.5 vs. 26.0; z=2.419, P < 0.05), no correlati@mendiscovered &0.158; P=0.483) as well
as the older piglets (median: 21.5 vs. 8.0; z=4.3280.0001) showing no correlation
(rs=0.221; P=0.323).

These fear tests have potential in an operatioedfiave assessment system, as they show a
high level of inter-rater agreement. Repeatabditythe individual level is difficult to assess
due to learning interference, and results fromitidkvidual fear tests of the suckling piglets
showed no repeatability on litter level. A plausilgxplanation could be the variation in fear
response between littermates. Test of repeatabititiarm level demands further studies. The
person tests on groups of weaned piglets seemiee tepeatable on group level. Learning is
assumed to have influenced the results of the bbgst, as the response tended to be faster
and less varying in the second test, especiallyhi@older piglets.

Fear Testing in Loose Housing Systems for Pregna®iows
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Danish Institute of Agricultural Sciences, Departinef Animal Health and Welfare, P.O.
Box 50, 8830 Tjele, Denmark.

Fear reactions shown by animals towards humangctehe quality and quantity of human
contact. Animals may be unpleasantly affected leyréturring contact between animal and
man, depending on handling and management conslitibnerefore, fear reaction towards
humans is a relevant welfare indicator for use @mmercial farms. In loose housing systems
it is often difficult to carry out fear tests ordimidual sows, due to a high animal density. An
operational fear test might be carried out in refato management routines where sows are
individually handled.

The aim of this study was to measure repeatalaliy reproducibility of an on-farm fear test
and further to investigate the effect of familigritf test person and phase of pregnancy.

A sample of 208 sows (140 sows in mid pregnan@stetl either of two days; 68 sows in late
pregnancy) from four farms with loose housing systewere tested towards either a familiar
or unfamiliar person. At a passage — 10 metres inyabout 1 metre wide (used as a test
arena) the sows had to pass a human. Fearful ek presumed to hesitate approaching
the test person compared to the speed of movingy,aaad to show less explorative
behaviour during the test than less fearful animaloorder to measure the fear reaction the
time required to approach the person (Time A) dsdtime to move away from the person
(Time B) were compared: The degree of hesitatiom¢TA / Time B).

Two observers registered the behaviour of all thwessto analyse the reproducibility of the
fear test. We found a high inter-rater agreemeganging the degree of hesitation (mean:
1.83 vs. 1.86; Wilcoxon test: z=-0.721, P=0.471)e Tear test was repeated on two groups of
70 mid-pregnant sows not showing a significantedéhce (mean: 2.05 vs. 1.86; F=0.227,
P=0.634). Familiarity of the test person was shdenhave an effect on the degree of
hesitation (mean: 1.42 vs. 2.23; F=8.085, P<0.00hge phase of pregnancy was tested
comparing 68 sows one week prior to parturitiorhwi® sows in mid pregnancy. This did not
seem to affect the degree of hesitation (mean:\Us58.91; F=1.459, P=0.229).

Reproducibility and repeatability for the fear tesems to be high. The phase of pregnancy
did not affect the result of the fear test. The tegght thus be successfully applied in an
operational welfare assessment system and camiedteen sows are routinely moved from
the gestation to the farrowing section. The chait&est person should be considered as the
response to an unfamiliar person tends to diffemfithe response to the stock person. A
possible correlation between the fear of a famiad an unfamiliar person might be
elucidated through further studies.
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Methods for evaluating HPA-axis function in dairy ows

M.A. Benning, J.T.N. van der Werf, S.M. Korte, Hopéster and H.J. Blokhuis

Department of Behaviour, Stress Physiology and Maneent, Institute for Animal Science
and Health, PO Box 65, 8200 AB, Lelystad, The Nizthés.

In the last three decades, milk production levéiurich dairy cows has almost doubled.
Genetic correlations between milk yield and hetltits of dairy cows indicate that selection
for high milk yield may lead to a deterioration health. However, cows with similar milk
production levels show, for example, a great vgriletoccurrence and severeness of mastitis.
Obviously, some individuals seem to better adapthto demanding milk production level
than others. These differences in adaptation may tesult of differences in immune system
and the Hypothalamus-Pituitary-Adrenal (HPA)-axisralividual cows. The HPA-axis is of
vital importance for the ability of a cow to adapt environmental change and plays an
important role in balancing the immune responserrfa welfare point of view, it is therefore
interesting to study HPA-axis reactivity of dairgves in relation with their milk yield.

To study HPA-axis function in dairy cows two chalie-tests were developed in two
experiments. In Experiment 1, pituitary-adreno@altiresponses to exogenous stimulation
with different doses of bovine corticotropin-relias hormone (bCRH) were measured to
assess a dose of CRH which effectively discrimmatetween individual cows (CRH-

challenge-test). In Experiment 2, a dexamethasorteotropin-releasing-hormone-test

(DEX/CRH-test) was adjusted for use in dairy cowsdetermining the dose of DEX and

CRH. The DEX/CRH-test has proven to be valuablestadying altered feedback resistance
of the HPA-axis in humans.

In both experiments, the day prior to testing npaltous Holstein cows were supplied with a
jugular vein catheter to facilitate frequent blogaimpling. In Experiment 1, 35 multiparous
pregnant cows in mid-lactation received one offtllewing doses of CRH: 0 (control, n=7),
0.003 (n=7), 0.01 (n=7), 0.03 (n=7) or 0.1 (n=7)kgoBW. In Experiment 2, the doses DEX
administrered to 17 multiparous non-pregnant cowsewO (control, n=4), 0.01 (n=3), 0.1
(n=3), 1.0 (n=3) and 10.0 (n=4) pg/kg BW in comhioa with 0.1 pg/kg BW CRH four
hours later. Serial blood samples were taken ttya@aACTH and cortisol in plasma. Results
of Experiment 1 suggest that a dose of 0.1 pg/kg BRH gives a pituitary-adrenocortical
response which effectively discriminates betweenArdRis reactivity of individual dairy
cows. In Experiment 2, a dose of 1.0 pg/kg BW DERmesses CRH-stimulated endogenous
cortisol release in dairy cows to such an exteat the negative feedback function of the
HPA-axis in dairy cows can be studied. In futur@emments, these tests will be carried out
in cows differing in milk production and energyisis
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Effects of softer flooring on the behaviour, health
and productivity of dairy cows in tie stall housing

D.B. Haley, J. Rushen and A.M. de Passillé
Agriculture and Agri-Food Canada, Lennoxville, QaepCanada

To test the advantages of providing softer floorifog dairy cows, we compared the

behaviour, health and productivity of lactating steins housed in tie stalls with either soft
rubber mats (n=12) or concrete flooring (n=12). Gavere paired on the basis of 305-d milk
yield in their previous lactation and body weigbata was collected for 16 weeks beginning
on day 14 of lactation (= 4 d). General activitycoivs was observed continuously during one
24-h period during weeks 1, 3, 7, 11 and 15. Tipens eating was estimated by a scan
sampling one complete 24-h period every two we@&24-h periods). By sampling, each

cow was observed for a 3-min period at 12-min rdés.

Cows on rubber mats spent significantly more tiyieg compared to cows on concrete
flooring (9.52 = 0.63 vs. 7.86 + 0.38 h/d). Howeverdividual lying bouts was longer in
duration for cows on concrete (1.71 £ 0.36 h V89X 0.08 h) and they changed position less
frequently (lay down = 6.14 + 0.08 vs. 9.34 + OtitBes/d). Cows on concrete flooring spent
more time standing idle, however both groups spemtsame amount of time eating. Overall
there were no significant differences between e groups in feed consumed or average
milk yield. However, there was a tendency for festversion ratio to improve over time
with cows on the soft rubber mats. Weekly milk seapvere tested for somatic cell count,
fat, protein and lactose, none of which differetineen the two flooring treatments. We also
scored cow cleanliness, leg lesions and otheriegweekly throughout the study. There was
a significantly higher (almost doubled) incidendeswelling of the carpus joint for cows
housed on concrete. Our results show that cowseddoaos soft rubber flooring were less
hesitant to change positionfrom standing to lyingd vice versa) and as a result changed
position more frequently. On rubber mats cows speate total time lying and less time
standing idle than cows on concrete flooring. Tleerdased incidence of swelling of the
carpus joint for cows on soft rubber mats may haysortant long term effects in preventing
a variety of leg problems. The increased restimgetiand reduced leg injuries show the
advantages of providing soft flooring in tie stdtis the welfare of dairy cows.
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The effects of feeding space allowance for cows eating behavior
characteristics in free-stall housing

S. Morita, S. Sugita and S. Hoshiba
Rakuno Gakuen University, Department of dairy Smmekbetsu 069-8501, Japan

For a compact design of free-stall housing, theicgdn of feeding space per cow is one of
the choices. The objective of this experiment isei@mine the effect of feeding space
allowance for cows on eating behavior in free-dtallising.

The observation of eating behavior was conducteithi@e commercial dairy farms that had
free-stall housing. Total feeding space was 28.82 m and 27.1 m in Farms A, B and C,
respectively. Thirty-two cows were kept in housofg-arm A, 58 cows were kept in Farm B
and 79 cows were in Farm C. The feeding spacegagmg cow was 0.89 m in Farm A, 0.56
m in Farm B and 0.34 m in Farm C. Twenty-four hobservation of eating behavior began at
the morning milking. The identification of eatingws and the identification of the feeding
place of their access were made every 10 minutes;tly. The minimum length of pre-meal

intervals was used 20 minutes in this study.

There was no difference in the daily eating timésMeen Farm B and C. Although Farm B
and Farm C had about the same daily eating timeenthmber of meals and average meal
lengths differed. The number of meals in Farm C wigsificantly larger than that in other
farms. There was no difference in the number oflsnbatween Farm A and B. The average
meal length was shortened by increasing the demditsearing cows or the reduction of
feeding space. In Farm B and C, there were highirail50-200 and 250-300 minutes range
of eating time. In Farm A, there was high rate 50-300 and 300-350 minutes range of
eating time. Frequency distribution of individualtieg time became longer by the reduction
of the density in the change from Farm A level tteiel. However, the density change from
Farm B to C level did not affect the distributior iodividual eating time. Frequency
distribution of meal length significantly differad Farm C with that in other farms. In Farm
C, about 50 % of meals were stopped within 10 neisubn the other hand, in Farms A and B,
less than 20 % of meals were stopped within 10 tagiurhe percentage of meals that lasted
equal to or longer than 60 minutes was 20.9 % irmF&, 8.0 % in Farm B, and 3.2 % in
Farm C. The percentage of the quiet short meak (tean 10 minutes) increased by the
change of density from Farm B to C level, and longeals decreased by the change of the
density from Farm A to B. It was concluded that saw Farm C adapted to the high-density
situation by shortening their meal lengths andeasmng the number of meals to sustain their
daily intake. Cows had to exert more effort to limea situation like the one in Farm C than
they did in situations like those in Farms A and B.
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The effects of the density of cows in free-stall liging on stall
utilization and lying behavior

S. Sugita, S. Morita, T. Kobari, S. Hoshiba
Rakuno Gakuen University, Department of dairy Stmeekbetsu 069-8501, Japan

For increasing housing efficiency, it is importaotknow how many cows can be housed in
free-stall housing. When the number of rearing casvéarger than the number of stalls,
resting behavior might be disturbed by the comjpetibetween cows. The objective of this
study was to examine stall utilization and lyindhaeior of cows in free-stall housing with

different density levels.

The observations were made in three commercialdahat had free-stall housing. Density
(ratio of number of rearing cows to number of staiumber of cows/number of stalls) was
0.53 in A housing, 0.77 in B housing and 1.20 ihduising. Three rows of stalls were placed
in each farm’s housing. Observations were carrigdfimm July 29 to August 2, 1996. The
cows were observed throughout 24-hour period. Téstipn of the cows (trough, stall and
alley) and behavioral types (standing, lying antinga were observed every 10 minutes.
From recorded data, daily lying time, the mean tdization time of the stall at the end of a
row and the duration of the lying period were coregéor every housing.

Daily lying time was 789 minutes/day/cow in A haugi 613 minutes/day/cow in B housing
and 545 minutes/day/cow in C housing. Daily lyimge was shortened according to the
increase in density. Number of lying period wase@igus/day/cow in A and B housings, and
11 periods/day/cow in C housing, which the densiys highest of the three housings.
Utilization time of the stall at the end of a rovasvsignificantly shorter than that of other
stalls in every housings (P<0.05). In addition, thean of utilization time of the stall at the
end of a row was 395 minutes/stall in A housing3 37inutes/stall in B housing and 625
minutes/stall in C housing. The utilization timetbé stall at the end of a row in A housing
was almost equal to B housing, and the time in Gsimy was longer than that in other two
housings. The duration of the lying period was 86utes/number, 68 minutes/number and
49 minutes/number, respectively, and was signifigashortened according to the increase in
density (P<0.05). In housings A and B, the duratbthe lying period immediately after the
milking was longest, and it was shortened accordintime after the milking. In C housing,
in which the density was the highest of the threasings, the duration of the lying period
was influenced by the amount of time after the mdk Although the duration of the lying
period was that difference was large immediatetgrathe milking between housings, and
after that it became small. Therefore, it was fothmt in high-density housing utilization of
the stall at the end of a row, which in utilizatievas little low-density housing, was
lengthened so that competition for stalls increasedither, it was found that the duration of
the lying period immediately after the milking waspecially shortened according to the
increase in density.
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Eating and Resting Behaviour of Market Weight Pigsn a
Nurtingen Housing System.

J.R. Morrig, F.J. Hurnik and G. Schwartirfy
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The Nurtingen housing system for pigs includebearally controlled resting area (kennel)
and allows the resting pigs to keep their nosesideitthe kennel through plastic curtain
strips. This housing system provides free accesasadesignated for social interactions,
eating, drinking, elimination, and showering dgrimot weather. The objective of this study
was to assess the use of the kennels by the pijsoanompare resting, eating and other
behaviours of pigs reared in the Nurtingen (N) aathventional (C) housing systems.
Behavioural data were collected using time-lapsgewirecording summarized at hourly
intervals during the day. In order to assess sedsgifects, the observations for N were
extended over summer and winter periods. Extesmaperatures ranged from & to 33°

C in the summer and %C to 3° C in the winter. The internal temperatures wemselto
ambient in the summer and®iC to 3° C in the winter. Inside of the kennels temperature
ranged from 26 C to 33° C. Market weight pigs, between 90 and 105 kg, wsesd for the
observations and penned at 1.66amd 1.02rh per pig for the C and N housing systems
respectively. The differences between housingesystfor the proportion of pigs observed
resting (N 91.3; C 89.9%) and eating (N 7.2; C 6.%8re non significant. Pigs in the N
system were observed resting more (P<0.01) indhaver (91.3%) than in the winter (87.1
%), but pigs rested outside of the kennels less (®P01) in the Winter (4.7%) than the
Summer (16.7%). The pigs in the kennels restedgmenantly (86%) with their noses
protruding through the plastic curtain. Over fheriod of a day, eating behaviour was
observed to occur more frequently around the tifglacing feed in the feeder. The eating
activity peaked in the afternoon (13.9%) for N paysd in the morning (16.4%) for the C
pigs. Pigs in the N system effectively utilizetl alailable activity areas of the pen. Higher
environmental complexity of the N system provideyader variety of spacial choices and
more occupational opportunities for the pigs. Ehessults indicate that the N system may
enhance the well being of pigs.
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Behaviour and performance of sows and piglets in ates and a
group-house deep-straw Thorstensson system

R. H. Bradshaw and D. M. Broom

Department of Clinical Veterinary Medicine, Univitysof Cambridge, Madingley Road,
Cambridge CB3 OES, United Kingdom.

A comparison was made of the performance and betawf sows and piglets housed in

crates and a group-house deep-straw Thorstensstensybalanced for parity and time of

year). Two batches of seven were farrowed in ther§tensson system of which five in each
batch were selected for analysis. Thus a totalenfdows were analysed from the group-
system (mean parity: 1.90 £ 0.40; 6 gilts) and carag with eight sows from crates (mean
parity 1.62 + 0.26; 4 gilts). 24 h time-lapse videgordings were made and a farrowing day
was established for each sow by noting the 24 logeluring which she gave birth (09.00h to

09.00h).

Each sow and litter was then analysed from 12.@0RB000h during the 24h immediately
following this day. The following analyses were danted: (1) The number of each lying and
related event was noted (lie sternal, lie latdralsternal move to lateral, lie lateral move to
sternal, roll over, sit to lie); (2) The number mglets within 0.3 m of the sow was noted,
expressed as a proportion of the litter size aralibglices were calculated for each sow based
on either the mean for 10-minute scans or all lyawgnts. Production parameters were
collected throughout; weaning occurred on day 238)(+

The total number of sow lying and related eventss vggnificantly greater in the
Thorstensson system (mean for crate: 6.50 + 1.B6rstensson: 12.80 = 1.38; U = 9.50; p <
0.01) due to an increased incidence of sternalaterdl movements (crate: 3.62 + 0.73;
Thorstensson: 6.10 + 0.78; U = 17.50; p < 0.05) esibbver events (crate: 0.37 + 0.18;
Thorstensson: 2.20 + 0.55; U = 14.0; p < 0.05)ldé®gaggregated closer to the sow in the
Thorstensson system at lying events (crate: 0.6®%; Thorstensson: 0.54 + 0.05; U = 15;
p < 0.05).

At birth mean litter size was 10.88 (+ 0.72) in tirate and 11.90 (+0.56) in the Thorstensson
system. At weaning mean litter size was 10.25 @9in the crate and 9.80 (£ 0.55) in the
Thorstensson. Overall piglet mortality was sigrafidy higher in the Thorstensson system
(crate: 0.63 + 0.32; Thorstensson: 2.10 + 0.48; @.G5) due to an increased incidence of
crushing (crate: 0.25 = 0.16; Thorstensson: 1.9D48; p < 0.01). One day after farrowing
the increased risk of mortality due to crushinghe Thorstensson system appeared due to an
increased tendency of piglets to aggregate neasdiaeduring lying events and increased
frequency of roll over and sit to lie behaviours.
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The effect of housing system during gestation on baviour and
skin lesion scores of gilts in the farrowing house
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For the foreseeable future it is likely that sowl @ontinue to farrow in crates irrespective of
how they are housed during gestation. Loose hosmed experience more frustration around
parturition when confined in crates (Marchant amddgn, 1996). The purpose of this study was
to evaluate the effect of housing system duringagies on the welfare of gilts on initial
introduction to the farrowing crate, at parturitiamd throughout lactation.

Fifty-two gilts were allocated to three gestatiausing treatments: stalls (ST); loose bedded*
(LB) and loose unbedded* (LU) (*Group size = 4)ve~days before expected farrowing date
gilts were moved into conventional farrowing cratesth fully slatted metal floors.
Behaviour was recorded directly for 60 secondsyeBeminutes during the first hour in the
crate and on video for 24 hours on days 1 and 8or Po and during housing in the
farrowing crate 34 locations on the body were iogge for lesions which were scored
according to a method adapted from de Koning (Phi@sis, Utrecht, The Netherlands,
1985). Lesions were scored from 0 to 6 accordingetverity; addition of scores yielded a
total score per gilt. Kruskal-Wallis tests and Baged Measures MANOVA were performed
on the data. During the first hour in the farrogvicrate LB gilts attempted to turn (median,
min.-max.; 0.4(0-2.3ys 0(0-0.7)) and paced more (1.8(0-6\%)0.7(0-1.6)) than ST gilts
(P<0.01). ST gilts grunted more than LB gilts (&.8-20.9)vs 3.3(0.1-11.3); P<0.02).
There were no significant differences between teatients in the number of posture
changes made by gilts on Day 1 but LU gilts madeiicantly more posture changes than
ST gilts on Day 8 (99(74-162)s 58(37-131); P<0.001)Furthermore, while the number of
posture changes made by ST gilts decreased sigmilfycfrom Day 1 to Day 8 (P<0.0001)
no reduction in the number of posture changes nigdanimals coming from both loose
treatments was observed (P>0.05). Prior to emjdhe farrowing crate both LB and LU
gilts had significantly lower lesion scores than @Ifs (12(4-16) and 18(10-22)s 22(12-
34); P<0.05). After farrowing there were no diffieces between the treatments (P>0.05),
however, the LB gilts had significantly lower lesiscores than LU and ST gilts at weaning
(19(12-29)vs 27(15-31) and 29(21-46); P<0.05). The initial lkeestness of gilts in all 3
treatments was reflected by an increase in thelskion score (P<0.05) after 24 hours in the
farrowing crate. There were further significantreases (P<0.05) for the LB and LU gilts
after farrowing suggesting that they were moretfaied at farrowing than ST gilts.

Irrespective of housing system during gestatiots gippear to experience distress during the
first 24 hours in a farrowing crate, however, STused gilts appear to adapt more readily.
Parturition is more stressful for gilts that araubed loose during pregnancy, but, providing
bedding to loose housed gilts has a beneficiakcefi@ skin health in the farrowing house
which persists until weaning.
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preslaughter treatment and consequences for meat glity
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The Netherlands
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Several studies have shown that welfare of slaughtgs is improved by providing straw in
the home pen. In this experiment, the effects afisihig conditions on behavioural and
cortisol responses during preslaughter treatmeniedl as the consequences for meat quality,
were studied in 48 crossbred slaughter pigs (Greskshire x (Great Yorkshire x Dutch
Landrace). Six groups of four pigs were raisedniensive housing conditions ("Standard"
treatment: standard farrowing crates (43 followed by standard rearing pens (0.%/piu)
and fattening pens (0.8 ?pig), and six groups of four pigs were raised xteasive
conditions ("Enriched" treatment: larger farrowipgns (7.2 M) followed by larger rearing
and fattening pens (both 1.2%/mig), all provided with straw). At several timesrihg the
fattening period pigs were taken out of their psabjected to behavioural tests (social
isolation, fixation in a nose-sling) and returnedthieir home pen. At 26 weeks of age, pigs
were transported to a commercial slaughterhousdaBeur before, during and after
transport, salivary cortisol levels and meat qyaliis assessed. Group means were analysed
with an analysis of variance model.

No differences in behaviour during transport oraimy of the meat quality variables were
found. However, during preslaughter treatment stemk needed significantly less time to
load pigs from Standard housing conditions (Steshda6.8 + 11.9 sec; Enriched: 93.7 + 12.5
sec; P<0.01). The behavioural tests during theraty period may have resulted in a higher
motivation in Standard pigs to leave their pen nmdeo to explore another environment.
Intensive housing systems mostly lack the substratecessary to evoke inquisitive
exploration (Lawrence 1987). Results from a presistudy (Geverink et al. 1998) showed
that pigs housed in standard conditions, were easi¢oad at slaughter if they had been
allowed regularly to exit their pens, even whers tlvas followed each time by fixation in a
box and transport. It is likely that pigs from emed pens will be more willing to leave their
pen at slaughter, if they have been allowed rebultr exit their pen without being
subsequently subjected to a test.

Rise in salivary cortisol levels due to transpdenriched: 3.63+0.58 ng/ml; Standard:
6.68+0.80 ng/ml; P<0.001) was difficult to interpes omission of straw after cleaning of the
pens at the day of slaughter apparently led to biageline cortisol levels in Enriched pigs
(Enriched: 8.63£1.27 ng/ml; Poor: 2.60 +0.37 ng/A#0.001).

The extensive housing system should be preferradisknown to have positive effects on
pig welfare during rearing and fattening, and doeaslead to impaired meat quality.
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Effect of cold housing on immune status, serum casdol and
growth rate of dairy calves

R.H. Kauppinen, S. Kukkonen, M. Harri, M. Valtonamd J. Sepponen.

University of Kuopio, Institute of Applied Biotedhogy, P.O.Box 1627, FIN-70211 Kuopio,
Finland.

It is widely accepted that in farm animal productibhe negative economic impact of disease
is augmented in stressed animals. The decreassessg resistance is believed to be due to
stress-induced immunosupression. Furhermore, diigpes of environmental stressors alter

the resistance of animals to infectious diseasks.aim of the present study was to identify

housing conditions that do not overtax their phipgjecal capacity to cope.

A total of 44 bull calves entered the 63 test dalyage of 122 days in winters 1996-1997,
experiment 1 and 1997-1998, experiment 2. They weealy allocated in three experimental
groups living in different climatic conditions; omgoup was housed in a warm room (+10-
+16 °C), the second one in a cool room (0°€5 and the third group in an uninsulated room
where the temperature fluctuated (+6-°29 according to climate outside. The calves were
reared in group pens with a concrete floor covengith a 40 cm deep straw bed. Hay,
concentrated feed and warm water were offadbitum Serum cortisol and total IgG were
measured from blood samples collected weekly amdctives were weighed four times
during the experiment.

In experiment 1, there were no a significant défeze in daily growth rate between the
groups. In experiment 2, the calves grew in coldvel as did the calves in cool, but slightly
better (p<0.05, MANOVA) compared with the calveswarm. The mean concentration of
serum cortisol ranged from 14,5 to 21,1 nmol/l ew groups. The calves housed in warm
had lower serum cortisol values (1A3%9 nmol/l) compared with the calves in cool (8.8
nmol/l, p<0.05, MANOVA) or in cold (2145,5 nmol/l, p<0.01, MANOVA). There was no a
significant difference in serum IgG-values betwé#®n groups. Nor was there any correlation
between serum cortisol and total IgG values (r=0pt0.39, Pearson’s 2-tailed). The weekly
means of serum IgG ranged from 1,0 to 5,5 mg/mindu® test weeks. The elevated cortisol
level indicates that calves may experience cold@u environments as stressful compared
with the warm room. However, the unchanged or enadter weight gain and unchanged IgG
level in cold exposed calves indicate that thensity of the cold stress was not excessive.
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Preferences of dairy cows kept in cold loose housa different
kind of cubicle flooring

Emmi Mannineh, Anne Marie de Passiflé@nd Jeff RushénHannu Saloniemi

YFaculty of Veterinary Medicine, PL 57, 00014 Helsibniversity, Finland
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Lennoxville, Québec, Canada J1M 1Z3

High producing dairy cowseed to optimize their resting timeh& type of flooringn the

stall canaffect time spent lying downOur aim was to study cows’ preferences for three
kinds of flooring materials in an uninsulated lobseisen summer and winterWe

examined three types of stall flooring : concretéhwarge amount of straw, soft rubber mats
with a small amount of straw, and sand with noakigddingLactating cows housed in
groups of 5 or 6 were allowed to choose betweeh pan of materialsin winter four groups
of six cows were videofilmed seven or eight daysrdpueach four week test period, and in
summer four groups of five cows were videofilmeddgeven days during each three week
period. Observations were made every 9 minutesdordwhich cows were lying in which
stalls. Thenumber of times a cow was sdgimg on each material was used as an indicator
of preferenceTo give the cows some experience of all materiafere their choices were
recorded only cubicles with one material were availabletfoee days and cubicles withe
othermaterial were open for the next three dayse cows’ choices were then recorded after
these six daysTotal lying time on each material were useddbrgore information about the
cows’ perception of the materials.

Cows preferred concrete with a lot of stremgand (p<0.01 in all four groups in winter and in
summer). In winter three groups preferred conaongtie a lot of strawio a soft rubber mat

with a little bit of straw (group A p<0.001, groGpp<0.05, group D p<0.01). In summer no
preference was found between these materials. Gwarsgly preferred lying oa soft rubber
mat with a small quantity of straw to lying on sa(uk0.001 in all four groups in winter and
p<0.05 in three groups in summer).

The cows did not appear to like lying on sand. Thiperhaps due to the type of sand or it's
unfamiliarity to them. Since we found the same choin both summer and winter, this
suggests that the thermal properties of sand mayp@&ahe major factor. The use of rubber
mats may allow the farmers to reduce the use aistredding.
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The effect of increasing broiler behaviour possibities by giving
extra furniture and a slimmer body: the effects ofperches and
feed restriction.

Paul Koene, Sabrina van Ruiten and Eddie Bokkers

Ethology group, Department of Animal Sciences, Wigen Agricultural University, P.O.
Box 338, 6700 AH, Wageningen, the Netherlands.

Leg weakness is the most pronounced physical veeffemblem in broilers. Leg weakness is
partly caused by genetic factors, which cause astle predisposition for leg problems
(Kestin et al., 1992). Such leg problems may bearshed by exercise and feed restriction.

An experiment was done in which the effects of factors on broiler locomotor behaviour
were tested. The facteéep compared the development of ad lib fed broilerswye restricted
fed ones. Restriction was given by a skip-a-dayedale in which animals could eat
successively for a full 24-hr and were deprivedaafd from the next 24 hr and so on. The
other factorPERCH concerned the availability of perches as a meansexercise. In the
control condition 2 perches of 0.75 m length weac@d at floor level, in the experimental
condition 2 of those perches were at 0.20 m abloaz fevel. Both factors were crossed and
replicated 2 times (8 pens). In each of 8 penssor@ay 1 m * 0.8 m, 12 subjects of Euribrid
hybro G strain (6 males and 6 females) were kelpé light-dark schedule was 6 hour dark
and 18 hour light. In situ behaviour recordings everade and analyzed with an ANOVA. Ex
situ, the gait score was measured and analyzedhétMann-Whitney U test.

In week 6 the mean weight of the adr#D group broilers was significantly higher (P<0.001)
than restrictedeD broilers, and higher in males than in females (P&D). The percentage of
time spent in locomotor activity decreased to alnzeso in all groups, although the restricted
FED high PERCHbroilers have a significantly higher locomotorigity (2% of the total time)
than all other groups (P<0.001). The ad ##D high PERCH group used the perch less
(P<0.001) than the ad I#ED and lowPERCHQgroup and the restricteaED high PERCHgroup
which both used the perch significantly less (P@Q)Othan the restrictedED low PERCH
group (>30% of the total time). The gait score sbdva sex difference (females have lower
gaits scores; P=0.036), reD difference (restrictedrED groups have lower gaits scores;
P=0.001), but n@ercH effect was found (P=0.202). Physical examinatioi eeks of age
revealed significantly more leg problems (Fishexsact test: P=0.032) in the ad IdgD
group (31 of the 48 broilers) than in restrictet group (20 of the 46).

The conclusion is that weight contributes signifiba to the gait score and leg problems.
However, in the restrictedly fed groups there i athigh number animals showing physical
leg problems. This could be due to a lack of plglsiaining due to space limitations but,
most probably, it has a genetic origin. Perchesused by broilers. In this experiment no
effect of this use and exercise on gait score aggrtoblems is found.
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The effect of temperature and grouping on behaviouand growth
of dairy calves

H.Hepold, L.H&nnineA, P.Pursiaineh V-M.Tuure’, L.Syrjala-Qvist, T.Ala-
Komi*, M.Pyykkénefi, H.Salonient.

lDepartment of Animal Science,University of HelsiRkO. Box 28, 00014 Helsinki, Finland,
’Department of Clinical Veterinary Medicine, Univigysof Helsinki, P.O. Box 57, 00014
Helsinki, Finland,®Department of Agricultural Engineering and Househdlechnology,
University of Helsinki, P.O. Box 27,00014 HelsiRkijand, “Institute of Agricultural
Engineering, Agricultural Centre of Finland, Vakat#& 55, 03400, Vihti, Finland.

The lower critical temperature of dairy calves fr8no 56 days of age has been around 8-10
°C. In many experiments calves housed in low teatpegs have had similar daily gains but
higher feed intake than calves reared in warmrenments. Our aim was to compare the
performance of young calves in indoor and outdomug housing systems in a variable
Nordic climate. In addition, as cross-sucking issidered to be a problem in group housing,
we compared calves housed individually and in gsoup

The calves were reared outdoors in a group pententhey had either heated (Treatment 1)
or unheated shelter (Treatment 2) and inside #ne bither in a group pen (Treatment 3) or
in individual boxes (Treatment 4). Both heated antleated shelters were 12 amd bedded
with straw. The size of a yard beside the shelters 20 M and it was covered with bark.
The same kind of construction was built inside lbhen. The individual boxes (1.22)rhad a
wooden slatted floor. There were four male calvesach group. The calves came to the 12
week (individual boxes 7 week) experiment at tge af 10 days on average. During the
first 7 weeks the calves were given 2 litres of lghmilk three times per day using teat-
buckets. The calves were tied up at the teat-baakating and 20 minutes after milk feeding.
Hay, concentrates and water were offemddibitum After the milk feeding period the calves
received concentrates maximum 2.5 kg/day/animakddi observations of feeding and oral
behaviour were carried out during the weeks 1, 3,30 and 12, with 2 minutes intervals 11
hours/week. Observation times (6-9, 13-16, 19-2222 o’clock) were randomly allocated
into 4 days during each observation week.

So far the data for 6 outside groups, 4 inside gsoand 3 groups of calves in individual

boxes has been collected and analyzed. Accorditigdalata the growth of the calves during

milk feeding period (806, 834, 917, 756 g/day imatments 1,2,3 and 4) did not differ

significantly, although the calves in the insideups tended to grow better. Total dry matter
intake, hay or concentrate intake did not diffgmgicantly between the treatments. For the
total 12 week period the growth of calves was 88, 1021 g/day for the group reared

calves (treatments 1,2 and 3). During the weeKsall-calves ate concentrates and hay only
for 1.6 and 3.7 % of the total observation tima average, but after the milk feeding had
stopped the time spent eating solid feeds incre@s&dand 17.1 % during weeks 10-12 on
average). A great part of the calf's time was $paminating; at the age of 8 weeks 22.6,
23.1, 18.8 and 17.8 % of the observation timeeatments 1 to 4. Sucking other calves was
seldom observed (0.19, 0.34, 0.49 and 0.36 % obHservation time during weeks 1-7 in

treatments 1 to 4).

In conclusion, the calves managed very well bosidie and outside the barn, and the growth
of the calves was good. Cross-sucking was not lblgmoin this experiment.
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Effects of a two-sided slope floor versus slattedbr on the
behaviour of dairy cattle

C. Winckletand A. Ross

'Georg-August-University Goéttingen, Research Cenfer Animal Production and
Technology, Driverstrasse 22, D-49377 Vechta,

Landwirtschaftskammer ~ Weser-Ems, Landwirtschattlich Untersuchungs- und
Forschungsanstalt, Jagerstrasse 23-27, D-26121 @idey

The TOR] floor has recently been developed for the aimediction of ammonia emissions
from dairy production units. It is characterized dpncrete elements with a two-sided slope.
Spaces between the elements allow rapid flow aieuwhereas feces are removed by an
automatic scraper. With regard to animal welfahés study focused on preference, time
budgets, ethological indicators of floor slip résisce and locomotion behaviour on the TOP
floor in comparison to a slatted floor (10/3.5 cndltlv).

80 Holstein-Friesian dairy cows were studied inudicle house which had been equipped
with one floor type in each barn half one year befihe investigations started using direct
observations and video recordings. The cows weneamaly assigned to both barn areas
(i.e., TOP or slatted floor), and feeding, standiwaglking and lying was recorded by scan-
sampling for 3 hours on 11 days within a 3 weekaakrLicking caudal to the costal arc,
mounting, and slipping was simultaneously recorbgdcontinuous recording. Time-lapse
video recordings which were taken when all cows fne€e access to both barn areas allowed
analysis of preference for one floor type.

In a second experiment, walking speed and posafae head while walking over a fixed
distance on both floors was repeatedly measuré@ early gestating heifers.

Floor type had no effect on the percentage of asisi@nding/walking on the feeding alley,
standing with the head through the feeding gatelgnd or standing in the cubicle. 3-hours
time budgets of 12 focal animal cows differed indially between floor types but were not
uniformly influenced by the flooring system. Giviee access to both barn areas, time spent
feeding or standing did not differ between floopdg. Licking frequency tended to be higher
on the TOP floor (37.7+ 4.6 vs. 28.& 2.0 events/4@ows*3hHY; meant SE, n=10 days).
Mounting activity of animals in heat was also higlea TOR] floor (17.3+ 8.2/cow*3H",
n=6) compared with slatted floor (6£8.4/cow*3K', n=4). However, independent of
mounting activity, slipping was significantly redeeton the slats (p<0.05; Mann-Whitney-U).
Slipping while licking was not observed.

Heifers on slatted floor were more frequently oleedrwith upright head position (p<0.01;
n=12, Wilcoxon). However, walking speed of heifersslatted floor was slightly lower than
on TOP floor (7.4t 0.3 vs. 7.Gt 0.2 s/9m; n=12, p=0.058, Wilcoxon).

In conclusion, locomotion patterns of heifers segmoebe positively influenced by the slatted
floor. Dairy cows on TOP floor showed more freqetiehavioural elements which require
increased floor slip resistance while standing. Eesv, the increased slipping rate on this
floor suggests an enhanced risk for injuries.
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The effect of flooring type and social grouping oithe growth and
activity of dairy calves

L. Hanniner, A. M. de Passillé J. Rusheh

! Faculty of Veterinary Medicine, Animal Hygiene,OFBox 57, 00014 University of Helsinki
2 Dairy and Swine Research and Development Cengdgcuiture and Agri-Food Canada,
PO Box 90, 2000 Road 108 East, Lennoxville, Quebanada J1M 1Z3

Cows on softer floors have previously been showrest longer and get up and lay down
more often than cows on harder floors. The impaeaof flooring type for resting behavior
of calves is less well known, and it has been pat&d that social grouping might disturb
resting behavior. We studied the effect of softnesflooring and social grouping on the
activity and growth of dairy calves.

One week old male dairy calves were randomly assigio one of three treatments for a
three-month test conducted during the summer; Mesavere individually housed in pens
(1.05 x 1.8 ) with concrete floors (IC), 12 calves were indivally housed in same size
pens with a soft rubber mattresses (IRM), and &es were housed in pairs (PAIR) in
concrete-floor double pens (2.1 x 1.8)mAll the pens were bedded with a small quantity o
wood shavings.

The calves were on a milk diet for the first 5 weeakd got hay and concentrate thereafter.
They were filmed continuously six times for 24 hqueriods during the weeks 1 to 12.
Activity was scored as standing, resting on brigked resting on side and we measured total
daily duration, bout frequency and mean bout doratiCalves were weighed at two week
intervals. The feed consumption was measured daily.

There were no significant differences between h@usieatments in mean bout durations of
standing (IC = 31 £ 14 min, PAIR = 23 = 10 min, IRM33 * 1), resting on brisket (IC = 59
+ 16 min, PAIR = 54 = 26 min, IRM= 58 + 16 min) msting on side (IC =4 £ 7 min, PAIR
=7 + 37 min, IRM= 5 = 8 min) nor were there anyjfeliences in mean bout frequencies for
standing (IC =9+ 4, PAIR=9 + 4, IRM = 9 % 3)esting on brisket ( IC = 10 + 4, PAIR =
10 £ 5, IRM =10 % 4) or resting on side (IC, PAdRd RI 1 + 2). The housing treatments did
not differ in the mean total daily durations ofretang (IC = 179 = 67 min, PAIR = 188 + 63
min, IRM= 178 £ 58 min), resting on brisket (IC 85+ 98 min, PAIR = 485 + 101 min,
IRM= 500 % 93 min) or resting on side (IC = 8 £hén, PAIR = 15 £ 41 min, IRM=10 + 17
min). Average growth rates did not differ signéitly between treatments (IC = 1,04 £ 0.04
kg/d, PAIR = 1.04 + 0.09 kg/d, IRM = 1.00 + 0.04/d#g.

The aging effect was studied from the pooled dakee longest mean bouts of standing and
resting were at the age of 2 weeks (29 + 14 mah &9 = 26 min, respectively), decreasing
thereafter. The maximum total mean frequenciestanding and resting on brisket were at
the agesof 3(9+4and11+5)and 6 (9 adHL + 6) weeks.

We found no effect of individual or group housing softness of flooring on growth or

activity patterns, although there were changesciivity as the calves aged. Softness of
flooring appears to be less important for youngesithan for adult cattle.
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Preference testing of resting areas by sows in grpthoused
systems

V.E. Beattie and N. Walker
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The imminent legislation banning sow stalls (Wedfaf Pigs Legislations, 1991) provides a
difficult choice of alternative housing in areases high rainfall excludes outdoor systems
and where high quality straw is scarce and expengisuitable alternative may be voluntary
cubicle pens containing an exercise area and statlout rear gates. These pens usually
have partially-slatted floors without bedding anouse small static groups of sows. The
objective of this study was to determine whethenvs@refer this system over a system
offering greater protection from pen mates, wite #dded option of straw bedding or bare
concrete in both systems. Thirty two sows in eigibups of four were introduced
successively into an experimental pen for two wpekods. The sows had access to three
different resting areas all available with and with straw. These areas included ungated
individual stalls, individual stalls with sow-opégd gates and a communal lying area. Sows
were fed outside the experimental pen so that hloéce of sleeping area was not influenced
by the location of feeding. The sows were allowe® fdays at the start of each week to
develop their behaviour patterns and were thenimomiisly observed for the remaining 48
hours by time lapse video cameras.

There were significant (P<0.001) effects both gfetyf rest area and of straw bedding, with
an interaction (P<0.05) between these two factodsveeeks (Table 1). Sows chose to spend
more time in communal areas than in individuallstgarticularly when the communal area
was bedded with straw. However, the effect ofvetin the communal area was only
observed in week 1 and not in week 2. The provisibstraw did not increase the use of
individual stalls and there was no preference betwengated stalls and those with sow-
operated gates. The time spent in stalls was Z&¥%edotal time in rest areas.

Table 1 Effects of type of resting area, straw beddingaedk on total time spent by
sows in these areas (minutes/sow/hour)

Type of resting area

Bedding Week Ungated  Gated cubicle Communal SEM Sig
cubicle
Straw 1 4.65 3.96' 24.37
No Straw 1 3.11 3.458 15.24 1.208 P<0.05
Straw 2 3.08 452 20.0f
No Straw 2 3.62 3.83 19.69

Means with a common superscript do not differ gigantly

The system preferred by sows is a combination adhipma&ommunal rest areas with some
areas for individuals to rest in isolation. No fprence was shown for cubicles with sow-
operated gates over cubicles with no rear gate praference shown for straw in week 1 but
not week 2 suggests that straw may not be impottasbws, alternatively sows may show a
stronger preference for a different substrate. &Heglings suggest that the level of welfare
provided by the unbedded voluntary cubicle systertess than optimum in relation to sow
preference.
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A laser-based method for measuring
the pain sensitivity of cattle
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We have developed a method for measuring the pmaisitsvity of cattle using a CQOaser
aimed at the caudal aspect of the metatarsi. hefathermography showed that calves
responded by lifting their legs when skin tempargueached 45 55 °C. In experiment 1,
the validity of the method was tested by compatirggresponse latencies of 14 calves to two
power settings (2.25 W vs. 4.5 W) with each settigng applied 6 times. We found that
both leg lift latencies and tail flick latencies nedower at the higher power setting, and the
calves were more likely to respond by kicking tlimnsimply moving the leg. The standard
deviations between and within-calves were smaliéh@ higher power setting, and the large
within calf variation means that at least thredstegere required to obtain reliable measures
that could differentiate between calves. In experitr2, application of the laser at a range of
power settings (2.0, 3.0, 4.0, 4.5, 5.0 and 5.50W}16 calves showed that response latencies
decreased as power increased up to 4.5 W, aftechwho further change occurred. In
experiment 3, the repeatability of the method wasluated on 9 measures with the high
power setting (4.5 W). The coefficient of variatiassociated with repetition of the measures
was 36 %. In general, we found little change irpoese latencies with repeated use of the
laser, except that responses on the second teldea be shorter. Experiment 4 showed that
ambient temperatures between °I& and 27°C did not affect response latencies, but these
were longer at temperatures of®. We suggest that the method is a useful way @fsoméng
cattle’ s sensitivity to pain as the animals need not beaimed and the distance to the animal
need not be closely controlled. However, to obtaourate, valid and reliable measures it is
necessary to use a high power setting (4.5 W) akel &t least three consecutive measures of
the response latency.
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How regrouping of young stock can be expressed asielfare
indicator in a dairy herd.

Torfi Johannessdh& Jan Tind Sgrensén
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Loosed housed young stock in a dairy herd are &ethy regrouped. This may lead to
aggression and fear and consequently affect théargedf the young stock. The purpose of
this contribution is to define two expressions fegrouping as a welfare indicator and to
discuss their feasibility in a welfare assessmegsiiesn at herd level.

Regrouping of loose housed animals can be defirredrgy changes in the inter-animal
relations from the time to 1. Consequently, several types of regrouping eris¢ or more
animals may join an existing group with or withather animals leaving it and similarly,
animal(s) can leave a existing group, with and aithothers joining it. Therefore "a group”
can be defined in terms of inter-animal relatiorithiw a certain physical enclosure. These
enclosures - the pens - are not static in a pecfi@rm environment. New pens are
constructed, others are removed and existing pemgither be divided or joined.

The effects of regrouping found in the literatuy from no changes at all to prolonged
effects lasting more than two weeks. A part oféRplanation for this variation is factors like
the prior social contact between the animals, @enilfarity, the number of animals mixed,
animal density and housing design. However, expartal situations differ from farm
situations in that they typically involve only angle mixing and rarely consider the
experience of the animals prior to mixing. Youn@ckt at commercial farms may be
regrouped repeatedly and they may be familiar watine of the «guests». Therefore, there is
a need for a dynamic evaluation of the dimensioregfouping at farm level.

Two approaches are described and evaluated oredetita for placement and housing of
young stock in 10 Danish dairy herds during 18 rhentFirst, to select a group of

representative animals and calculate the frequemty magnitude of the changes in their
inter-animal relations over the recording periodc&dly, to use the duration of inter-animal
relations as a measure for the stability of theugso Starting when grazing animals are
housed, all existing pairs of inter-animal relai@re mapped and then followed until the first
recording they are no longer found. The result:igighe first approach showed that the
animals experienced changes in the group compostiontervals from less than a month to
two months, depending on herds. When changes @ttu3-72% of the individuals in the

established groups where "unknown" to the repras®et animals. The second approach
demonstrated that the average length of the obdenter-animal relations ranged from 1,2 to
3,8 months on the 10 farms.

It is concluded that the difference found betwelea herds in the study is mostly due to
management strategies of the farmers as opposkdutking system. A feasible method for
assessing the dimension of regrouping is survivalyesis of the duration of inter-animal
relations. It is recommended that this parameteulshbe used as a welfare indicator for
group housed young stock.

143



Poster presentations

The effects of the introduction of a new housing syem on the welfare
of American mink (Mustela vison)
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In 1994 Wiepkema published a report with an invgntan the welfare situation of farmed mink.
His conclusion was that the farming of mink wasyomtceptable if the welfare situation on farms
would be improved. According to his recommendatiansAction Plan was designed to improve
the welfare of mink focusing on the following topimo food restriction or only limited, weaning
at 11 weeks (6/7 weeks is traditional), selectemrjchment of the cage by a tube and/or platform,
cage size 30x45x85 centimetres (255(?)cmest box available filled with straw, group-hmgsof
females with their pups during summer in couplegesa

The consequences of the implementation on negatidepositive signs of welfare were studied in
1998. Six farms differing with respect to the degoé implementation of the Action Plan were
selected. On these six farms 360 female minks wkserved in winter (February- before mating
time); 300 female minks and their pups were obgeimvesummer (June/July- pups 6-12 weeks old)
and the behaviour of the latter animals was obskeagain in autumn (end of October- before
pelting time) to control for the occurrence of stypic behaviour. Apart from stereotypic
behaviour also tail-biting behaviour was scoredach observation period by describing the length
of the barren tail tip in centimetres. Especiallysummer the observations were also focusing on
the presence of positive indicators of welfare,hsas variability in behaviour, positive social
contact, play and object manipulation.

The occurrence of stereotypic behaviour in the evintf one "classical" farm without any
implementation (farm A) is compared with the resutif one farm with almost complete
implementation (farm B). More stereotypic behaviewas observed on farm A than on farm B
(MWU, U= 584.0 P<0001 N= 120). Four other farms ebhihad implemented the proposed
measures to some degree had also significantlystessotypic behaviour than farm A. On one
farm the occurrence of stereotypic behaviour wasiparable with that of farm A (probably
because of the food restriction regime). Simildfedeénces were seen during the summer, although
stereotypic behaviour occurred less then.

There seems to be a clear inverse relation bettiweoccurrence of stereotyped behaviour and the
degree of implementation of the measures. In awditocial contact, behavioural variability,
object manipulation were enhanced in those farmglwimade progress with environmental
enrichment, no food restriction and prolonged wegnin five farms tail-biting occurred less in
winter than in summer. In autumn also pups of 6 tm®wld had started tail-biting irrespective of
their housing situation (alone with another pupviah their mother).

It is concluded that the proposed implementaticars immprove the welfare of mink on the long
term. The effects of tail-biting as observed ongdixefarms cannot be explained yet.
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Modelling of pig-expert reasoning to assess overallelfare of
pregnant sows

M.B.M. Bracké, J.H.M. MetZ, B.M. Spruijt

! DLO-Institute of Agricultural and Environmental §neering (IMAG-DLO), P.O.Box 43,
6700 AA Wageningen, The Netherlands

2 Animal Welfare Centre — Faculty of Veterinary Medé, University of Utrecht, Yalelaan
17, 3584 CL, Utrecht, The Netherlands

In order to explore a procedure to quantify thefarel status fo farm animals we asked pig-
welfare scientists (n = 11) to assess the welftatus of pregnant sows on a scale from 0,
worst, to 10, best. The housing systems assessethdse experts were tethering (T);
individual housing in stalls (S); yard, ie groupusimg with stalls (Y); trickle feeding or
biofix (B); electronic sow feeding (E); and outddwousing with huts (H). The family pen
system (F) was added as a (positive) referencersyst

Differences were found between individual systefisafid S) and indoor group-housing
systems (Y, B and E), and also between these @&nhtine extensive systems (O and F).

In addition, the arguments given by the expertsustify their subjective scores were
recorded. These include aspects of space, subsindtsocial parameters such as group size
and group stability. From these arguments threéeréit models were constructed to
calculate welfare scores. All models are additie@d possible weighting factors and
interactions were ignored. Model A is a within-expmodel, for each expert based on his/her
own arguments. Model B is an integrated across+exp®del which is based on the
arguments from all experts. Model C incorporately dine main arguments from model B.
The figure below shows an example of scores obdafioe an individual expert (x). It
indicates similarity between the subjective scagagen by this expert and the calculated
model-scores.

These results, which were obtained in the procégeweloping a decision support system to
assess welfare, suggest that pig experts are @algerform overall welfare assessment in a
rational way; that there seems to be a substadtgree of consensus underlying this
reasoning; and that the reasoning processes ailsgisto be modelled using simple additive
models.

Keywords: Animal welfare, pigs, decision supportsyn, weighting.
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Animal welfare in a metabolic unit - a new approach

Wandrag DBR*, Odendaal JSJ

University of Pretoria, Department of VeterinaryhBlogy, Private Bag X04, Onderstepoort,
0110, South Africa

Measurement of nutrients bioavailability in the disgobviously more desirable than tests
performed solely in the laboratory, but direct meas with dogs are both time consuming and
expensive.

From a veterinary ethological point of view, tramiital metabolic cages were found an
unacceptable environment for dog nutrition trial¥he following aspects raised concern:-
stainless steel reflects bright light, makes a lggbh noise when the crate is handled or if the
animal jumps against the side of the crate. Thersl@re usually constructed of round bars or
expanded metal which is uncomfortable for the padfe floors are also uncomfortable to
sleep on. Movement is limited and frustration ncayise abnormal excretory behaviour, e.g.
by defecating against the side panels. Contragotgs’ natural behaviour, the dogs are forced
to live on their toilets. Furthermore, most mefab@ages do not allow normal social
behaviour due to their construction, i.e. the dogxposed to five solid panels. The problem is
that stress from such an artificial environment reagiously affect the welfare and metabolism
of the dog.

The aim of this presentation is to show how thefavelof the dog was catered for by installing
a collection unit in the kennels without compromgsihe efficiency of a metabolic cage. The
method to fulfil dogs’ basic needs in a metabobcility took a number of principles into
account.

During the adaptation phase the following princspleere applied: - availability of proper
shelter with heating pads, long runs for exercseejalisation and exposure to a more natural
environment as well as human contact, i.e. reguédking and grooming of the dogs.

During the collection (faeces and urine) phaseegigfly designed collection apparatus (false
floor) made of polyvinyl chloride was used. Theyagatus has a number of positive features.
The smooth surface enables easy collection andiolga The apparatus has a non-reflective
grey colour, is less susceptible to environmemmaipgerature changes, durable, replaceable and
movable. The sleeping and eating quarters areraepiom the elimination area, based on
normal dog behaviour. The faeces and urine araratgal during the collection process. Apart
from being shorter in length, the cages resembée Iting-run kennels with shelters and
exposure to natural conditions.

This system provides the dog with a comfortableiremwment with daily grooming, feeding
and cleaning by their usual handlers as well asars¢p sleeping, feeding and voiding
(collection) areas. This system provides the mebea with reliable data, easy observation and
accurate collection of faeces and urine with minimeontamination. In addition the system
improves the dogs’ welfare and well being to a geadent.
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Individual differences in behavioural response to a&ingle injection
of apomorphine in chicks — a test to predict dopanmergic
sensitivity?

B. Bilcik®, L. Kostal, L.J. Keeling

Slovak Academy of Sciences, Institute of Animattimistry and Genetics, 900 28 Ivanka
pri Dunaji, Slovakia,

“Swedish University of Agricultural Sciences, Depmmt of Animal Environment and
Health, 532 23 Skara, Sweden

Feather pecking represents one of the most sebehavioural problems in laying hens,
occurring both in caged birds and birds kept imffleystems. Although feather pecking is a
specific case of pecking, motor patterns of thisawsour are similar to stereotyped pecking,
induced in birds by the dopamine receptor agorpstnerphine (Nistico and Stephenson,
1979). This implies possible dopaminergic contrdl feather pecking. Surmann and
Havemannn-Reinecke (1995) proposed differences eimavioural responses to a single
injection of apomorphine as a test to predict il dopaminergic sensitivity in rats. The
aim of the experiment presented here was to exarttiiee individual differences in
behavioural responses to a single injection of apptrine in chicks shortly after hatching
and to consider its possible use as a test of isha#y dopaminergic sensitivity. Our ultimate
aim was to investigate whether behavioural resporise apomorphine injection
(«dopaminergic sensitivity») can be used for prgaticof susceptibility to feather pecking. In
the experiment 160 Hisex brown chickens were testdéle age of 2 to 6 days. Apomorphine
(0.5 mg/kg) was injected intramuscularly into theedst muscle. Behavioural tests were
performed in a 30x40 cm testing box in the present the second, untreated chick
(opponent). During the 30 min test period, startimymediately after the injection,
locomotion and all pecking related activities weeeorded. Results were analysed using
factor and cluster analyses. Apomorphine treatnoawised increased motor and pecking
activities with large individual variation. Resuttf factor and cluster analyses suggested that
chicks can be divided into three groups, accordiingehaviours prevailing in their response:
group 1 - pecking and pulling of own and opponentss, backward pacing; group 2 -
pecking on head and body of the opponent; groumpBject pecking, forward pacing, head
shaking. In the next part of the experiment, betwavof young chicks after the apomorphine
challenge was related to feather pecking behaviowdult birds. For each chick a factor
score was calculated. From each group, the 14 shigth the highest and the 14 with the
lowest factor scores (84 chicks in total) were celeé and reared in pairs in cages until the
age of 40 weeks. Direct observations focused othéegecking behaviour and were carried
out on 5 occasions, giving 60 min of observationlped. Observation data were correlated
with data obtained from the apomorphine test, h@newo relation between behavioural
response to apomorphine injection of young chiakd #eather pecking in adult birds was
found.

Nistico G., Stephenson J.D., Pharmacol. Res. Commuirs55-570; 1979
Surmann A., Havemann-Reinecke U., J. Neur. TransipplS45:143-155; 1995.
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Assessment of animal welfare on farm level - appktion of the
»rierGerechtheitsindex” TGI 35 L resp. TGI 200 in alternative
housing systems for laying hens as an example

Dr. Bernhard Horning, Thomas Ingensand

University of Kassel, Faculty of Agriculture, Depaent of Animal behaviour and
management, GhK, Nordbahnhofstr. 1 a, D-37213 Whizesen, hoerning@wiz.uni-
kassel.de

There is an increasing need to assess housingtioorgdin relation to animal welfare on farm
level. Scientific investigations using classicaligators for animal welfare are not adequate
because of varying conditions in the field, limitede and financial resources. Therefore, the
» rierGerechtheitendex” has been developed first in Austria (TGl 3%hd than modified in
Germany (TGI 200) as a scoring system. Predomidh# housing environment is judged
which means that the preconditions for good welfare classified. However, to a lesser
degree criteria concerning the animal (i.e. clewds) and management (i.e. herd records) are
included, too. Quantitative and qualitative crigeare rated with points and summed up.
Poorer conditions in one criterion can be compeshy better conditions in another one.

51 houses for laying hens with alternative housiggtems were judged with the TGI 200
(200 maximum points). Additionally, the TGI 35 L svased in 10 hen houses. All hen houses
were located on organic farms.

Deep litter systems achieved fewest TGl 200 po{&6, n = 5), followed by free range

systems (113.1, n = 18), deep litter with an codesatside yard (116.5, n = 8), aviaries
(118.0, n = 4) and free range systems with an iadit covered yard (133.8, n = 16). The
mean was 118.7 points (n = 47, without aviariefe $tandard deviation was higher on free
range systems because of a great variability ofupasconditions. Mean values of other
criteria did not differ very much between the syste But within a single criterion, great

differences could be found between farms. Compaotg TGls the results were for aviaries
59,0 % of TGI 200 points and 46.1 % of TGI 35 psift = 4), for one deep litter system with
a covered yard 61.5 resp. 53.3 %, for free rangéerys 62.8 resp. 50.6 % (n = 2), and for
free range systems with an additional covered $&@8 resp. 52.9 % (n = 3). Some criteria
could achieve more points in the TGI 200 system thahe TGI 35 system.

Concerning the TGI 200, nest stocking rate, passtmecturing, and mucking out frequency
achieved between 20 and 40 % of the maximum popressence of cocks, raised perches,
drinker stocking rate, nest litter material, amoohtloor eggs, size of covered run, duration
of pasture access, pasture size, pasture qualityngge condition, quality of the scratching
area, and presence of herd records achieved bet#@eand 60 %, herd size, perch length per
hen, perches distance, perch material, feeder istpalate, nest brightness, frequency of
access to outside runs, feeding area brightnessjuaility, roughage supply, drinker and
feeder cleanliness, occurrence of ectoparasitagtibinability of stable equipment, and
occurrence of beak trimming achieved between 60 &hd&o, animal density in the stable
resp. the covered run, duration of darkness pedad,feeding frequency achieved between
80 and 100 %.

The results show that both index systems offemptissibility to detect weaknesses within the
housing conditions. A validation of the assessm@nthe housing conditions with more
animal related criteria would be useful.
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Councils on Animal Ethics in Norway and Denmark
Mejdell, Cecilie M.! and Christiansen, Stine B.2

INorwegian Council on Animal Ethics, VESO, Arnen@vé, 2500 Tynset, Norway
2Danish Ethical Council Concerning Animals, Royatéfinary and Agricultural University,
1870 Fredriksberg C, Copenhagen, Denmark

Denmark and Norway have similar councils on aniethlics. They are appointed by the
ministries that are in charge of the animal welfaoct, which is the Ministry of Justice in
Denmark and the Ministry of Agriculture in Norwalhe Norwegian Council has 7 members,
and the Danish 11. Part of the members are appbiote suggestion from farmers and
consumers (Denmark only) organisations and Aninmatetion Organisations, and part of
the members are independent. Members include kmtmdn and persons with expert
knowledge. The chairpersons are a theologian (Ngrasad a philosopher (Denmark).

Both councils are independent and advisory onlye @duncils shall follow new development
in husbandry and husbandry systems, breeding astdchinology and give advice to their
ministries concerning any need of change in leg@teor administrative practices. In contrast
to the FAWC in England, the Norwegian and Danishnoils are not dealing with farm
animals only, but will discuss matters concerniegsp@nd sport animals, laboratory animals,
fish and wildlife. Reports are made on request fith@ ministry or at the council’'s own
initiative. The councils also receive requests flanganisations and private persons.

Although the two councils are very similar, thegaldiffer in some respects. In Denmark
there are other advisory boards working with aniwelfare issues, and the Danish Council is
therefore concentrating on larger and more gerngsaks, whereas the Norwegian Council is
dealing also with less extensive and more spegjtiestions. The recommendations and
conclusions of the two councils also vary to somgrde. Both councils consider principles of
what is right or wrong to do to animals and attetoptveigh the interests of both humans and
animals. The Norwegian Council, however, tends w melatively more weight on the
interests of the animals, whereas the Danish Cbuani be said to seek compromises which
are realistically possible to achieve. This maypart be explained by tradition, and by
differences in agricultural practices of the twatries.

The Danish Council has since 1992 made 13 reportstatements; e.g. on animal
experimentation, pig production, broiler productiobiotechnology, pest control, ritual
slaughter, keeping of horses, ovum pick up techigucattle, and breeds that are prone to
birth difficulties. Several of the reports havevsst as basis for new legislation in Denmark.

The Norwegian Council has since 1993 made 28 reporstatements; e.g. on fur animals,
laying hens, ostriches, training of dogs, ferascaatch and release in sport fishing, starvation
as a mean of production regulation in fish farmiagd breeding.

The experience so far is that ethical councilshef kind play an important role in initiating
public debate on animal welfare issues and etlgjeaktions concerning the use of animals in
a modern society. Our opinion is that public awassnand interest in this matter is necessary
to secure that animal welfare is given preferemcproduction systems and that people have
knowledge to give their pets adequate and acceptaiiditions. Furthermore, the statements
can precede new legislation.
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Management stressors in 3- and 14-day old lambs

Richard C. Rhodes lll, Shannon B. Cassidy and MiriNippo.

Department of Fisheries, Animal and Veterinary 8c&e University of Rhode Island, 9 East
Alumni Avenue, Kingston, Rhode Island 02881 USA.

Male and female lambs are subjected to stresstiipamful management practices (e.g., tail-
docking and/or castrating). The notion that pemiog stressful procedures without
administration of analgesics, tranquilizers or #metics “sooner versus later” is commonly
accepted. Further, minimizing distress enhancdfameof the animal. This investigation
examined the hypothesis that docking female lamas lss stressful at 3 days versus 14
days of age. Likewise, we evaluated the hypoththsisdocking and castrating male lambs
was less stressful when performed at 3 versus y<l afaage.

Twenty-five Dorset lambs (10 males and 15 female=e treated on either 3 (5 males and 8
females) or 14 days of age (5 males and 7 femal€s).the day of treatment, males were
docked and castrated by elastrator bands: femadge docked by elastrator band. After
treatment, behaviors of all lambs were videotapmdif hr and ethograms were analyzed.
Differences due to treatment day were assessedNfY\VAA. Significant differences were
defined as having a probability less than 0.05.

The frequency of display of normal behaviors irateel male lambs was similar at 3 and 14
days of age. Behaviors associated with locomatios positioning (e.g., walking, changing
positions, lying in ventral recumbency, standingd akneeling), care soliciting (e.g.,
vocalizations) or ingestion (e.g., suckling) werat modified by day of treatment. The
responses of female lambs were similar to that alemwith the exception that 14-day old
lambs stood more frequently than 3-day old lamB&ernatively, the frequency with which
both male and female lambs wagged their tails weaatgr in 3-versus 14-day old lambs.

Display of abnormal behaviors was highly varialnidoth age groups of males and females.
The frequency of abnormal locomotor activity (e.gtaxia, rolling, thrashing, crawling,
kicking and bucking) and displacement behavior.(eagathy) was similar between 3- and
14-day old males and 3- and 14-day old femalese fféquency with which the male and
female lambs were observed in lateral recumbermgadl recumbency and “dog-sitting” was
also similar between 3 and 14 days of age.

This data does not support the hypothesis thatatasy and docking males or docking
females is more beneficial if done at a youngeswgolder age.
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Daily movements, and denning ecology of female brawbears
(Ursus arctos) in central Sweden

A. Friebé, J. Swensdhand F. Sandegrén
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2 Norwegian Institute for Nature Research, Tungaslat N-7005
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In 1984 the "Scandinavian Brown Bear Research Etojwas started to investigate the
ecology of brown beargJgsus arcto} in Sweden and Norway. The main areas of study are
population dynamics, dispersal, genetics, nutridod predation, use of area and habitat use.
This paper reports on an intensive study of nimkoraarked female brown bears in Dalarna,
Sweden (3 with cubs of the year (CQOY), 3 solitaoy pregnant and 3 solitary and pregnant)
From mid-May until late November 1998, when all tsehad denned, we determined their
location daily from a car, airplane or skis andcaoidted the distance of their daily
movements.In order to obtain more precise inforomathn the denning behaviour prior to
hibernation, we located the bears twice a day dutiotober.

Movement patterns of the bears was probably intednby external parameters like food
availability, population density, climatic conditis, hunting season, and vicinity to human
settlements. However, there seemed to be someajquaterns. Juvenile bears (1-4 years
old) moved over longer distances than older onegeéss and older), although their home
ranges are reported to increase with age. Restdenreased dramatically in early fall as the
bears had to forage intensively to gain adiposaiégrior to denning. In addition the daily
distance moved was gradually reduced. After thenrt@iation for the den was chosen, the
bears stayed close to the den, but left it seweras.According to several observations, den
excavating the burrow does not take more than an, bait it took several days until the bears
finally started denning. Possibly they tested thality of the den and improved the nesting
material.

In 1998 the three pregnant females started to de&"p14" and 18" October, which was
before the first snowfall (19 October). However, females with COY and solitaynn
pregnant females denned after the snowfall. Twih@hine females were disturbed by moose
hunters and abandoned their dens. New denningveges usually established at a distance of
4-6 km, although one bear dug a third den only m(@om the second one.

Since 1986, the time of den entrance and emergesmedeen documented 125 times 36r
female brown bears in Dalarna. The time of denyewarried for individual bears. Pregnant
females (n= 50) entered the den eight days e48&t October) than females with COY. In
addition denning lasted 20 % longer for pregna®4(tlays) than for single non pregnant
bears (166 days, n = 40) and bears with COY (16fs,da=22). Duration of denning
increased with age in all three groups.
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Chrono-ethology in ungulates - Research and applitian
T. Rumbuchner, N. Blaum, B. Kiehm, and Gi. Fleissne

Zoologisches Institut, J. W. Goethe-Universitags8iayerstr. 70, D-60054 Frankfurt a. M.

Amidst the daily zoo routine one can hardly estarthe health condition of an animal .

In worse cases an animal gets sick or infertileoteefts (bad) physiological conditions are
discovered by zoo staff. Time patterns of behavamia result of chrono-ethological studies,
however, have been recognized as early and sengiiicators of the animals' well-being.
For that purpose continuous 24h observations dusegeral days with automatic and
telemetric data acquisition sets are necessaryef@amonitoring of all environmental
changes, a critical selection of the recorded behsal parameters and adequate
chronobiological data analysis enable us to esantia¢ well-being of an animal. Chrono-
ethological studies of three ungulate speciesh@gnzoos of Frankfurt, Kronberg, Antwerpen,
and Koln) confirm the value of this relatively néeid of research and application.

One of our first investigations in ungulates wehe thronobiological studies on giraffes
(Giraffa camelopardalis reticulatd. It is known that adult giraffes undergo verypgH'deep
sleep” phases, when the neck is bent backwardtaahdown (each episode lasting 1-2 min,
altogether 10-15 min/night). In new-born girafféigistly longer and more often deep sleep
episodes occur (up to 6 min each, for about 0.fghth Changes of this rigid sleep pattern
always are indicative of physical exhaustion, gadgstaused by malnutrition or infections. In
two cases giraffe-offsprings developed increasiniglyger "deep sleep” episodes up to
several hours per night, though during day thedsmbeemed healthy and strong. One died at
the age of 7 days, the other one which developeds#ime behavioural changes could be
rescued by artificial feeding in time, because metiata analysis showed the alarming
increase of sleeping duration early enough. Fevs ddterwards the sleep pattern turned to
normal.

Until today successful keeping and especially breedf Okapis Qkapia johnstoniin Zoos

is an exceptional event. In pregnant Okapis weatiedethat the chrono-ethogram signals the
date of birth at least three days ahead by charstiterregularities of locomotor activity of
the dam. The continuous video-recording of birtld &ime following days of offspring and
parents reveals information about their fithess amdl-being especially related to social
stress by conspecifics.

Very recently we started a project on Grevy’s Zelfgjuus grevyi In contrast to their well-
known social behaviour data on their rest/actiyiaitern are missing. Our chronobiological
data will deliver a set of norm-chrono-ethogramsbasis for further research. The study
clearly demonstrate the influence of different nem@ance conditions (e.g., access to indoor,
resp. outdoor pens under various climatic cond#jand ageing on the animals' activity and
sleep pattern.

The chronobiological studies, so far, have shovat the time pattern of behaviour of an
animal is typically influenced by its age, physmilcal condition, social environment and
maintenance. ‘Normal’ chrono-ethograms of zoo-atsmia well-defined conditions would

offer an important tool to detect physiological swcial irritations and accordingly start
veterinarian and nursing interventions in due time.
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Jet-lag phenomena of the Kiwi Apteryx mantelli)
R. Wicker, T. Rumbuchner?, S. Sebisch?, H. Nickel?, and Béissner?

YFrankfurter Zoologischer Garten, Alfred-Brehm-Plat, D-60316 Frankfurt a. M.
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It is one particular aim of a zoo to display itsnaals in an active state to the visitors rather
than at rest hidden in a box. In case of crepusauiatrictly nocturnal animals, this might

even be impossible because of the mismatch betweevisiting hours and the animals'

behaviour. Therefore nocturnal houses with a li2fe-shifted light/dark (LD) program were

built in a number of zoos. The idea of such nowlhouses is principally based on the
assumption that the internal clock controlling ®leep/activity cycle can be time-shifted.

However, this clock-shifting is a process not aspdée as just switching light on and off, as
chronobiological studies have shown.

Kiwi birds are rarely shown in Zoos and even maiklem they mate and breed. In Frankfurt
Zoo several North Island Kiwis (Apteryx mantel}rictly night-active birds from the forests

of New Zealand, are kept in outside enclosures Wittal day/night cycles and within the

nocturnal house with inverse light/dark programstii@ public. But the birds in the nocturnal
house showed no normal activity pattern and werstlsnaot visible to the visitors.

With time-lapse infrared video control and automatata acquisition systems with passive
infrared detectors we observed the bird and reeeghthat the kiwi could not follow the
time-shift. It suffered from »jet-lag», i.e. disted sleep and activity periods. Even after 7
months in the nocturnal house it has not accegtediriverse LD-program. Based on the
assumption that all prior observation can bestX{pagned by a rigid internal clock, we tried
a very slow transfer with a special light progradapted from the natural LD-cycle. Only
after about 4 weeks the LD-cycle finally matched tiverse programme regularly presented
in the nocturnal house. Now the bird revealed atural time pattern of behaviour in the
nocturnal house, too.

Our data show the extremely high light sensitivity the kiwi's circadian system.
Disturbances in the activity pattern during thedishift experiment correlate to even dim
lights on/off and an inadequate «twilight simulationachine» of the nocturnal house.
According to natural twilight conditions we designa more realistic device for dawn/dusk
simulation, which helped the bird to better follthe time shift. Additionally our experiments
show that seasonal changes of day-length are eddenta normal rest/activity pattern.

Like in chronobiological studies reported for uragek (see Rumbuchner et al.) physiological
changes altered the chrono-ethogram of the kiva, tor example, we observed changes
prior to egg-laying, too.

From our chronobiological studies of the kiwi, wenclude that in general, simulations of the
natural light conditions, concerning intensity, amb and dynamics of the light/dark
conditions have major impact on the internal antemwal synchronisation of the circadian
clock system and thus the animals’ well-being iragrficial surrounding.
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Diurnal and ultradian rhythms of behaviour in red deer (Cervus
elaphus) and Przewalski horse Equus ferus przewal skii),
measured through one year under nature-like condions
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This study was conducted with the view to prepanmgthods and concepts for biorhythmic
status diagnosis for the purpose of widest possilsibiased assessment of the living
conditions of free-ranging wildlife. Moreover thsggudy was intended to provide species-
specific standard values and, therefore, was cdadugnder more or less troublefree and
naturelike conditions in all seasons of the year.

General locomotive activity and feeding of four @walski mares under semireserve
conditions (about 44 ha) and of four enclosure-kegd deer were recorded by the
ETHOSYS(R) system. Data collected on 1,498 dayswecorded from horses from June
1995 through July 1996. Additionally climate paraens and body mass of the horses were
regularly recorded. Data collected on 952 days wererded from two red deer each between
April 1995 and January 1996 (40 ha-enclosure) dsagebetween July 1997 and May 1998
(2 ha-enclosure). Daily and monthly mean valuesygrcspectra and DFCs (as a measure of
harmony between internal rhythms and external 24-period) for activity and feeding were
calculated. The results present a typical yeared deer and horse under seminatural
conditions and describe the adaptation of indivisltaa natural environment.

The two species had in common for the whole ygaolgphasic daily pattern of activity and
feeding closely related to sunrise and sunset. @hgnrelations between daytime and
nocturnal activities are shown. The level of atyivof horses was lowest in winter; whereas
feeding was lowest in summer. Feeding of horseswatded for 40% of total activity in
summer and 62% in spring (all-year average beifg)52Activity and feeding of deer drop to
their minimum in winter and were highest in sumntereding of deer accounted for 36% of
total activity in summer and 44% in autumn (alliyagerage being 41%).

In Przewalski horse, some of the seasonal varigtiontime pattern occured in a leapwise
manner. In red deer all seasonal variations in patéern took a course of gradual transition.

Time patterns of activity and feeding in either gps were characterised by 24-hour
rhythmicity and by ultradian components of 4.8 Bohburs (horses) and of 4 to 12 hours (red
deer) in period length. Species-specific seasatadlvariations in nutrition, depending on

nutritional conditions, led to species-specificiaions in the ultradian structure of activity

and feeding. Various stress conditions of eitheecis were recordable and could be
evaluated by biorhythmic analysis of behaviour d#dtat had been acuired in gapless
condition over extended periods of time. Severateobations show decreased DFC
associated with strong changes in activity levelindicative of disturbances. This form of

analysis is also convenient to follow up individuatlaptational processes, such as
introduction into a new herd.
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Studies on the Visual Acuity of Dogs Using Shape
Discrimination Learning

T. Tanaka, E. Ikeuchi, Y. Eguchi and T. Yoshimoto
School of Veterinary Medicine, Azabu Universityg&uaihara-shi 229-8501, Japan

It is important to understand the function of seosgans in farm and companion animals, and
thereby improve management from the viewpoint dimah welfare. In recent years, some
reports dealing with the application of the sensang learning ability of animals to their
management have been published. For the visuaksémsexample, Manda et al. (1989)
investigated the response of cattle to variousliporea electric fences in order to apply
sensory capability to the management of grazingalsi. Visual acuity of ruminants was also
studied and reported that the score for Japanesek Bhttle and Holstein cows was between
0.04-0.08 (Entsu et al., 1992; Manda et al., 199®. studied the color vision of sheep
(1989), pigs (1991) and wild boars (1997), as wsltheir visual acuity. The results showed
that the scores of sheep (1995) and pigs (19983 @€85-0.19 and 0.017-0.07, respectively.
On the other hand, studies on the visual sensegs dre very few. It is known that the dog
retina contains two classes of cone photopigmauittthe color vision of dogs has not been
investigated in detail. Rosengren (1969) reported three female cocker spaniels were well
capable of discriminating red, blue, green andoyelin different degrees of brightness, but
some other reports showed different results. In mevious research, it was clarified that
dogs also are able to discriminate among the thmiesary colors (1996), but the visual acuity
of dogs has not been studied yet. The objectivéhisf study was to determine the visual
acuity of dogs. Two female Shiba breed dogs weredudhe dogs were trained to
discriminate between a Landolt ring and an ordinarg of equal size associated with feed.
The left and right positions of the two targets avshifted according to the Gellermann series.
The dogs were subjected daily to one or two sessidnch consisted of 30 trials each. The
criterion of successful discrimination was threensgrutive sessions with more than 21
correct choices (P<0.05, Chi-square test). At  fitbe dogs were trained to learn the
relationship between a positive target (ordinangyiand a reward. During this training, it
took eight and 12 sessions for the two dogs tolréae learning criterion, respectively. In the
following training, the dogs were trained to distinate between both rings at a distance of
1.8 m, which corresponds to a visual acuity scér@ @l. During this training, it took 10 and
11 sessions for them to reach the learning criteiddter the dogs were fully trained, their
visual acuity was determined by changing the sfaberings or the distance from the target.
The visual acuity score was calculated based orptbeedure provided by Oyama (1989),
and was expressed as a decimal (Schober, 1972p&dtescores of visual acuity for the two
female dogs were 0.24 and 0.33, respectively. Theesis slightly better than the results of
some other farm animals.
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Studies on Numerical Cognition in Dogs

M. Kobayashi and T. Tanaka

School of Veterinary Medicine, Azabu Universityg&@uaihara, Kanagawa
229-8501, Japan

Numerical cognition has mainly been studied in fabary animals such as primates, rodents
and birds. There are few studies on farm and compamimals. We recently reported that
the criterion for numerical cognition of pigs woulé "three" or "four" at maximum (1995).
On the other hand, very few studies have been tegph@n dogs, even including other visual
abilities. We studied and reported the color vis@md visual acuity of dogs (1997, 1999).
This study was conducted to investigate the nurakcegnition of dogs for their visual sense.
Four female Shiba dogs, a Japanese native breed,used. Before training, two dogs were
habituated to the experimental apparatus for 18.dEye habituation process was not applied
to the other two dogs because they had prior expeeiin the apparatus. After the habituation
process, the dogs were trained using an operarditemring technique to discriminate
between a positive and a negative panel assoordtadeed. On the positive panel, one or
three black dots were printed. On the negative lpdinere was no printed dot. The left and
right positions of the two panels were shifted adow to the Gellermann series. The dogs
were subjected daily to one or two sessions whixtsisted of 30 trials each. The criterion of
successful discrimination was three consecutiveiges with more than 21 correct choices in
each session (P<0.05, Chi-square test). All sessiwware videotaped for behavioural
observations. In the following training, the dogsrevtested for discrimination between two
panels selected from 30 patterns of panels. Thelpavere different in the size of each dot
and the distance between the dots. The positivelpaas changed from a three to an eight
dot-panel one after another. The positive panelwsasl in succession and the negative panels
were changed in turn: 3 vs. 1 dot, 3 vs. 5 dotss.32 dots and 3 vs. 4 dots. After the
discrimination test of the three dot-panel, othesifive panels were tested in the same way.
The results of this study are summarized as foligi)sdogs can recognize up to "seven", (2)
dogs tend to perform grooming as a displacemenabehafter responding incorrectly, and
(3) dogs recognize the number intuitively as Dansl Perusse (1988) called the numerical
cognition process "subitizing". More studies arede to investigate the numerical cognition
of dogs for auditory and olfactory senses as welirader several different conditions.
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Dogs in Czech households
E. Baranyiovd™ A. Holub?® B. Jan&ékovi M. Ernstovéd

University of Veterinary and Pharmaceutical SciesicBalackého 1-3, 612 42 Brno,
Veterinary Research Institt8rno, retired® , Czech Republic

It could be assumed that our knowledge about tlgg the most ancient companion of man,
modified into many different breeds, is profouncweéver, this is not the case; we do not
even know how many dogs there are around the ghdmording to estimates, there are some
500 millions pet animals kept globally, and dogsstiiute an important proportion in this
number.

The exact numbers of dogs living in the Czech Repuate not available. The estimates are
between 1 and 1,8 millions. Furthermore, there @s reliable information about the
coexistence of man and dog in this country. Weetloee approached dog owners using a
guestionnaire (Askew 1997, Podberscek and Sexpen).

We analyzed 305 questionnaires containing almostOB0 data. The group can be
characterized as follows: dogs live in householdi$h warying numbers of members; the
smallest proportion of dogs (4.9 %) lives in onespe households, about one-fifth lives in 2-
person-home, and about three quarters of all degsin homes with 3 and more persons.
More than a half of the dogs live in a family howgth yard (53. 4 %). However, many of the
responding owners share their homes with anothgr afodogs (48.6 %), cats (26.9 %),
guinea pigs (14.1 %), birds (8.2 %) and others§25). The dog breed assortment is rather
rich: there are dogs of 80 acknowledged breedsrande than 30 mongrels. Fractions larger
than five per cent of the sample are only for Garrshepherd, dachshund and poodle. The
distribution of gender in the sample is nearly équa

The dogs are almost exclusively perceived as companSuch response was obtained from
97. 5 % of respondents; of this number, 24.0 %ceiee their animal as working dog as
well, and only 2.4 % owners consider their dogswasking only. Nearly all (97.7 %)
consider dogs as family members. They have thesdoigbtographs (97.1 %) and celebrate
its birthdays (70.8 %). All respondents talk toithdongs daily (97.4 %), and many of them
even communicate important issues to their dog®9 (82, i.e. there is a permanent auditory
communication. Moreover, the respondents declapetoeive moods of their dogs (95.4 %),
and vice versa, that their dogs perceive their éealings (96.1 %). Thus they admit other
than auditory interspecies communication.

The results of our survey indicate that there mmudtitude of contacts between man and his

dog (similar to the situation in other countries)d that their coexistence as viewed by dog
owners, is intensive.

157



Poster presentations

Detection and classification of canine aggression rescue centres

T. A. Morgart, J. W. S. Bradshawand E. A. MBride’.

! Anthrozoology Institute, University of Southamp®iomedical Sciences Building, Bassett Crescent
East, Southampton, SO16 7PX, UK.

2 Animal Behaviour Clinic, University of Southamptbimjversity of Southampton New College, SO17
1BG, UK.

Many of the dogs in rescue shelters have behaypoobtlems, either as a cause of, or as a
result of, their abandonment. These include inayppate aggression which is a multifactorial

concept and is therefore not straightforward tegifg. We have designed a multistimulus

test to detect several types of aggressive behawidennelled dogs. Such a test would be of
use to rescue shelters, as often it is necessaagrot dogs with no prior, or an unreliable

character history. A standardised test could a$iseste-homing of dogs to suitable owners
and/or direct the correct treatment of aggresswgkeraments.

A random sample of dogs (n=106) was tested whitaeir kennels at two rescue centres. The
test was divided into five sections: Squatting mie&ghe kennel without making eye contact
with the dog; standing outside the kennel making egntact with the dog; attempting to
remove a toy from the kennel; opening and closingudticoloured umbrella aimed toward
the dog, and lastly walking a standard unfamiliag gpast the kennel. Sections 1-4 examined
a dog’s response to environmental and human stiwhile section 5 examined the effect of
another dog in close proximity. Each dog was testace: Pearson’s correlations were used
to analyse the validity of the results and 47 m&aneasures were found (r>0.4).

Average scores for each of the reliable measures wadculated for each dog, and Principal
Factor Analysis was used to simplify the data. iBigrpretable factors were found and these
were used to construct the composite variablesiti®osThreat, Tail Flag, Whimper, Dog
Confidence and Dog Threat, the values for whichewasther between 0 and 1 or -1 and 1,
with values closer to 1 indicating an increasedphility of the dog showing that particular
type of behaviour. This method was adopted so thataggressive temperament of an
unknown dog could be examined by comparison wiih risference sample. Further analysis
showed tail flagging was more common in males thaiemales (Mann Whitney U-test, U=-
2.94, P<0.001), and the dogs’ position in the kérdi#ered between the two shelters
(U=2.55, P<0.01), as did the amount of whimpering=§.367, P<0.001). Differences
between shelters could be interpreted in termsftafrdnces in the husbandry regimes.

On the basis of the behavioural outcome of thisdasine aggression can be subdivided into

fear, dog-dog and possessive aggression. Domirarnteredatory aggression, which are not
likely to be seen in a kennel situation, were regedted.
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Does therapeutic riding affect horses behaviour?

Canali E., Minero M., Cigognini V, Facchinato Serfante V. and Verga M

Istituto di Zootecnica, Facolta di Medicina Vetaita Via Celoria 10
20133 Milan, Italy

Studies on human-animal relationships have beerasmng both on pets and farm animals in
the past few years. Little research has been daou¢ on horses despite their long and close
relationship to man. This ancient and deep relahgn has been enriched by new aspects
which consider the horse as a therapeutic aid. Mangies show the effects of this kind of
therapy on patients. However, little informatioraigilable on the reactivity and behaviour of
horses used for therapeutic riding.

The aim of this research was to assess if thenewatnd management of the therapeutic riding
work affects the behaviour and welfare of the hersged for this purpose.

A preliminary study was carried out in a therapeuiding centre near Milan. Three adult

geldings, similar in age and size, were observéryTwere housed in single boxes and fed
straw and concentrate twice a day. All the horsesewrained by the same person. 55
therapeutic riding lessons, lasting 20 minutes eaehe video-recorded, throughout a whole
month. The videorecordings were made during fixagsdf 4 weeks (at the beginning, in the
middle and at the end of the week). Observed petterere: obedience to patient physical
commands, keeping steady pace, staying on the mexk yanking, biting the bit, and body

postures of the horses (ears, head, neck andAd#lithe recorded behavioural patterns were
scored on the basis of their display variabilityd agraduality and analysed by univariate
(Spearman correlation) and multivariate analys@APPrincipal Components Analysis).

The three horses showed an individual variabilitythie observed patterns so it was not
possible to analyse all the subjects together with multivariate analysis. However the
results of the PCA made for each horse, identifirede main components in all the animals.
The first component was made by the variables gaoking and biting the bit which showed
a strong positive correlation (P<0.001). A second was related to the obedience and to the
capability to stay on the trail, while body moversenf the horses weighed mainly on the
third component. The multivariate analysis showederident effect of day or week on the
considered behaviours. A higher reactivity of tlheskes seemed to be related to the beginning
of the lesson, to the period of the day and the kihexercise. It could be supposed that the
routine of therapeutic riding did not cause evidbahavioural changes on the considered
horses.
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The social bond between man and cat

Agnethe-Irén Sandem and Bjarne O. Braastad

Agricultural University of NorwayDepartment of Animal Science
P.O. Box 5025, N-1432 As, Norwalg-mail: agnethe-iren.sandem@ihf.nlh.no)

During the last two decades research has providetkmce that pets can have beneficial
effects on the physical and psychological healthhafmans, both profylactically and
therapeutically. Gradually one has become more ewahthe pets’ role as a social partner for
humans. The aim of this study was to analyze tlaioas between cats and their owners and
elucidate the significance of the cat to the humandifferent situations, which needs a cat
can fulfill as compared with the spouse and chiid@nd which negative traits the cat can
have.

A questionnaire was sent to 800 randomly chosen beesnof Norwegian Association of
Pedigree Cat Clubs, with a response percentageooft 0. The questions were grouped into
three. In the first part, the owner was asked te glifferent kinds of information about the
cat. The second dealt with facts about the owned, \ahy and how the cat got into the
household, while the last part treated the relatigm between man and cat. The owner was
asked to state their degree of attachment to therpa scale from 1 to 10 (strongest). A mean
self-rated attachment score of 8.74 was obtained39d). There was no difference in
attachment scores between single-respondents spdna@ents with a partner/spouse. Women
were more attached to the cat than men, and owvigisut children were more attached to
cats than owners with at least two children.

The cat's most negative qualities were their teggeto scratch and destroy furniture,
aggression, and other annoying behaviour. The ggedisadvantage with keeping cats was
the feeling of being bound in connection with halld and journeys. The most frequently
stated reasons for having cat as a pet were tia#piendence and love. The owners were also
asked to give their opinion on whether a cat in besehold had any effects on children.
Overall, 98.2 % of the assumed effects were stasegositive. Some of these were that the
child would be more self-confident, more extrovdrtenore capable of showing care and
more responsible later in life.

Differences in relationships with feline companiommrtner and child were compared.

Unconditional love was the primary benefit of thenfan-cat relationship and verbal

communication and human companionship were thegmyirbenefits of the human-human

relationship. Twelve statements for each of thedhattachment figures were listed in the
survey, for which the respondents were asked te #téhey agreed based on a scale from 1
(strongly disagree) to 4 (strongly agree). The gat the best score in the statements
concerning both company (my cat/partner/child piesi me with companionship) and

relaxation (I enjoy watching and relaxing with mat/partner/child). In general, however, the
child got the highest scores.

To conclude, the cat can be an important attachiiigume for humans. Although never a

complete replacement for human contact, feline @ngns can satisfy some of man’s needs,
some needs even being better satisfied by thdaatly the partner/spouse.
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Original research in the area of animal welfare otlog and cat in
Greece

N.Pipiliagkast, A. Tserveni-Gousi?, E. SossidouGhannakopoulos?, A.
Koutinas?

! Veterinarian Administrator of the European Comnauss(DG VI.B.11.4), Av. E Duray 62,
1050, Brussels, Belgium

2Aristotle University of Thessaloniki, Faculty oft&nary Medicine, 54006 Thessaloniki,
Greece

3Selefkou 1, 54633 Thessaloniki, Greece

Having identified a gap both in the relevant Graekl European bibliography, it was decided
by our team to undertake a survey on Companion AlsmWelfare in Greece within the
framework of my doctorate thesis. Based on theectddd data and following appropriate
advanced statistical analysis (x2 and Odds ratialyais), this survey produced results
indicative of the status of protection of companamimals in Greece. In this context, two
different questionnaires were drafted and address@et owners and vets. The ‘pet owner’
guestionnaire includes questions of demographiareas well as specific questions aiming
at decoding the human-animal inter-relationship tredlevel of the owners’ responsibility
towards their pets. This paper presents some sesuiming out of the pet owner’s
questionnaire. Thévet’ questionnaire includes questions examiningemearian’s position
towards animal welfare issues such as stray deglsaeasia, castration and routine practices
performed by them.

Full results of the statistical analysis will bebfished in the course of 1999.

293 (44,8%) of the pet owner's sample were Univgrgraduates and 87,5% of the total is
living in the two largest Greek urban centres, Athens and Thessaloniki. 382 (59,4%) of
this sample were living in an apartment. 290 (46, ¢4t their pet by a friend or a family
relative and 289 (45,3%) got it for companionshipposes. 73% of them keep their pet
inside home and 42,1% feed their pets with comrakpst food. When their pet suffers from
a lethal disease, 61,6% of the owners choose tposureatment against 38,4% who choose
euthanasia. 88,3% of those who choose euthanasiadie to emotional motives. 51,6%
suggest that castration is the best solution farysiogs. 79,1% is against mutations. In case
of absence, 64,1% leave their pet with a friend amlgt 9,5% put it in a kennel. 46,2 of the
total of owners’ sample was aware of the Europeamv€ntion for the Protection of
Companion Animals.

It was found that sex, living area and presencehdfiren when tested against the source of
pet provision are proved to be statistically demgnigparameters. The same parameters when
tested against the motivation for getting a pet preved to be statistically dependent
parameters, too. It was found that women leave thediless frequently alone at home. It was
found that women prefer to continue with treatmesien their pet suffers from a lethal
disease and that High School graduates also presaway.
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Barking as a means of communication in domestic dsg

D. U. Feddersen-Petersen

Christian-Albrechts- University of Kiel, Instituirf Haustierkunde, Olshausenstr. 40, D-
24118 Kiel, Germany

Barking in domestic dogs still remains a topic @ihtoversial discussions. While some
authors assess dog-barking an acoustic means oéssipn becoming more and more
sophisticated during domestication, others nanmsegbund type "non-communicative”. Vocal
repertoires as works on individual sound typesrare, however, and there has been almost
no work done on low-intensity, close-range vocaiss, yet such types of vocalization are
especially important with the more social canidnde, with the human-dog-communication
and understanding of dogs. Most of the investigetipublished so far are based on auditive
sound impressions and lack objectivity.

The principal method used in this study was soragca This facilitates the identification of
sounds and reveales, whether subjective classifitatan be verified by objectively
measured parameters. Finally, meanings, functiolsesmotions were examined for all the
major sounds described and are discussed in tefrmedationships between sound structure
and signal function, signal emission and social texin as behavioural response, and
overlapping channels of communication.

Ontogeny of acoustic communication in 11 Europeaives has been compared to various
dog breeds (8 Standard Poodles, 8 Toy Poodles,ldéheKMinsterlander, 11 Weimaraner

Hunting Dogs, 16 Tervueren, 12 American StafforgsHfierriers, and 13 German Shepherds)
from birth up to 8 (12) weeks resp. 4 (12) monthage. Noisy and harmonic sound groups
were analysed separately as overriding units. fillp parameters were used:

fmax=maximum of spectrographic pictured sounds (K&)=mean of the lowest frequency

band of harmonic sounds (Hz), xfd=mean of the feeqy of strongest amplitude of noisy

sounds (Hz), delta f=frequency range of sounds ,(ldajation of sounds (ms). Statistical

analysis was run on "Statistica", Release 4,0.speetrographic analysis reveales from 6 to 9
sound units which seem to be breed-specific (pJ0,05

Within the sound type barking 2 to 8 subunits welassified in the different breeds,
according to their context-specific spectrograpliesign, and behavioural responses.
Categories of function/emotion include f.e. socphy, play soliticing, exploration,
caregiving, social contact and "greeting"”, lonedsieand agonistic behaviours. "Interaction”
was the most common category of social contextrfasted barkings (56'Yo of occurences).
Especially close-range vocalizations, concernirggrti@jor sound type of most domestic dogs,
the bark, evolved highly variable. However, theleg@al niche of domestic dogs is highly
variable, just as the individual differences in tlogs are, which seem to be breed-typical to a
great extent. Thus, complexity within the dog'salaepertoire, and therefore enhancement of
its communicative value, is achieved by many suisuoi bark, some standing for specific
motivations, informations and expressions. Compyexiithin the dogs' vocal repertoire is
extended by the use of mixed sounds in the bar&amjext. Transitions and gradations to a
great extend occur via bark sounds: harmonic, nmeliate and noisy subunits.
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Behaviour problems in dogs - a survey to estimatedquencies and
other parameters.

K. Malm & B. Lovdahl

Swedish University of Agricultural Science, AnifHalpital in Skara, P.O.Box 234, S-532 23
SKARA, Sweden.

Behaviour problems in companion animals are an rapb and fast growing field, although
there is a lack of research and scientifically-dasethods in diagnostics and treatment. It is
often both an ethical question and a question whalnwelfare when an animal has developed
a problem behaviour. Many animals, especially dagd cats, are euthanized because of
problems with their behaviour. Furthermore, there lé&ely many more living as problem
animals, a situation of poor welfare for the aninald sometimes leading to considerable
inconvenience and stress for the owner. Genernadlgple tend to blame behaviour problems
on the owner’s lack of knowledge or experience,thigtis an oversimplification. The reasons
underlying behaviour problems are numerous, aretaot with each other in complex ways.

The project has several long-term aims: to increlsewledge and understanding of
behaviour problems in dogs, and to decrease thesvajence by prevention, and by
developing reliable diagnostic methods. In the Btep, the aims will be as follows:

1. To estimate the frequency of dogs with behaviowbf@ms in Sweden; the number of
owners looking for help, and the number of dogshauized because of behaviour
problems.

2. To collect information about, and estimate the diestry of, different kind of behaviour
problem, and the breed, sex and age of the anaiffelsted.

3. To work out specific questions for the continuimgjpct, preferably dealing with aspects
of early experience connected to the later devedspiraf behaviour problem.

The main method will involve collecting informatioby questionnaires, handed out to
different groups. A questionnaire has already bsmmt to a sample of approximately 2000
dog owners, and from this part there will be resalt the time of the conference. Another
questionnaire will be sent to animal hospitals pratticing veterinarians. They will be asked
to fill in a form when they get questions aboutdabur problems in dogs. From this form it

should be possible to estimate the frequency otiiires and visits to the veterinarians
because of behaviour problems in dogs, as wellatisegng data about the dog and what
happens to it. There will also be an attempt tdectlinformation from dog trainers and

different groups of people that regularly examingsiwith behaviour problems.
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Foraging behaviour in domestic fowl and crossingsdiween
domestic and jungle fowl

M. Gustafsson, E. Nordin and P. Jensen

Swedish University of Agricultural Sciences, Depamt of Animal Environment and Health,
Section of Ethology, P.O.Box 234, S-532 23 Skavadsn

In this study we compared the foraging behavioudomestic fowl and jungle fowl crosses.
The aim of our study was to investigate whether elstia fowl still possess abilities to behave
in an adaptive fashion in a foraging situation &mdnvestigate whether foraging behaviour
have been modified through domestication. The expmrtal animals were 30 birds, 17
cockerels and 13 hens. Half of the animals werd k@ a Swedish bantam fathé&dllus
gallus f. domesticysand a Swedish bantam mother (“domestic”, n=14g ®ther half were
bred from similar mothers, but with a jungle fovdckerel Gallus gallug as (“wild-type”,
n=16). All birds were subjected to two differentdging situations to study how well the
birds were able to assess costs and benefits amot &0l a changing environment when
moving between patches of feed. The first situaghort) consisted of two food patches with
a travel distance of about 260 cm in between, #eorsd situation (long) consisted of the
same two food patches but the distance between thasnnow increased by 43 %. To
simulate depleting patches the feed was mixed witbd shavings. Wild-type birds had more
total patch visits than the domestic birds (p<0.0%)e wild-type birds also had more patch
visits when the distance was short compared tdathg distance runs (p<0.05). The average
patch visit time was significantly shorter for théd-type birds than for the domestic birds
for short distance runs (p<0.05), and the sameetarydwas found when patches were further
apart (p=0.064). Wild-type birds stayed longer acle patch when the distance between
patches was long compared to when it was (p<0.@xth breeds behaved in accordance to
some qualitative predictions based on the optineahding theory, i.e. moved between
patches, left patches before these were empty tagdds shorter time on successive visits to
the same patch. However, domestic birds respondesl than the wild-type birds to the
increased cost of travelling when patches werehéuriapart. The fact that the domestic
animals did not show any significant response tor@mease in travel costs might be an
indication that they were not as capable to adgpbtrthe changing environment as the wild-
type animals were. This might be because domests do not perceive the situation in the
same way as the wild-type birds does. In the damestvironment there is less need for
animals to remember patch distribution and estiniaeel costs. If such behaviour carries
some costs to the performer it may have been pelgsselected against and therefore
domestic birds may be poorer in assessing thesgshiThe wild-type birds adopted what
seemed to be a more costly foraging strategy, ngoviore between patches than the
domestic birds without ingesting more feed.
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Comparison of behaviour of commercial hens and Gifunative
fowl

S. Ito, T. Tanaka and T. Yoshimoto
School of Veterinary Medicine, Azabu Universityg&uaihara, Kanagawa 229-8501, Japan

During domestication, behavioural characteristit$owls may have changed. We reported
that commercial hens could adjust their behaviauatchange in rearing condition in a
relatively short period compared with Gifu nativev (ISAE 98). The Gifu native fowl is
one of the oldest and the most famous native chike Japan. The objective of this
experiment was to compare behavioural patternsoafestic hens and Gifu native fowl in
outdoor aviary and cage conditions.

Experiment 1 : Two aviaries (9.4 x 4.7m each) wesed. Ten Gifu native fowls and the same
number of commercial hens were reared in adjacerdsa These birds were moved from
conventional cages to these areas one year béfisrexperiment. The birds had ad libitum
access to feed and water. The behaviour of bothdsrevas recorded at 1-min intervals from
06:00 to 16:00 for five days. Statistical analyses performed using the Willcoxson signed
rank test. The five days of observations were dedh as replications. The proportions of
hens feeding, sitting and showing feather peckieigalviour were significantly greater in the
commercial hens than in the Gifu native fowl (P€).@®n the other hand, the proportions of
hens that showed ground pecking and preening wgnéisantly greater in the Gifu native
fowl than in the commercial hens (P<0.05). The Giftive fowl showed a greater proportion
of ground pecking than feeding. During the daytitttes proportion of birds feeding in the
Gifu native fowl had two peaks in the early morneugd afternoon. On the other hand, the
proportion of birds feeding in the commercial haras increasing by around noon. The total
proportion of birds (that showed) feeding and gbpecking was almost the same in both the
breeds.

Experiment 2 : In the cage condition, 10 hens a@heareed were reared individually (948
cm2 / hen). Behavioural observation were carriedfmm 06:00 to 16:00 using the 1 min
interval scan sampling method. Feed and water wadded ad libitum. Statistical analysis
was performed using the Mann-Whitney U-test. Thapprtions of feeding and sitting in the
commercial hens were significantly higher than éhivsthe Gifu native fowl (P<0.05). On the
other hand, the proportions of walking and pregnin the Gifu native fowl were
significantly higher than those in the commerciah$ (P<0.05). Ground pecking was hardly
observed in both the breeds in the cage condiianing the daytime, the proportion of
feeding in both the breeds gradually increased, thachighest proportion of feeding in the
Gifu native fowl was observed just after the fegdiperation.

These results indicate that commercial hens and Gifa native fowl have different

behavioural patterns. The Gifu native fowl spentrentme in vigilant and investigative

behaviour than the commercial hens. A similar odfee between the two breeds in
behavioural patterns was observed in both cagdraadange conditions.
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How do miniature pigs discriminate between people?
:Discrimination between people wearing coveralls athe same
color

H. Tanida and Y. Koba

Faculty of Applied Biological, Science, Hiroshimaitkrsity, 1-4-4 Higashi-Hiroshima, 739-
8528 Japan

Previous studies suggested that miniature pigs disecriminate between people wearing
different coloured clothing. The aims of these ekpents were to examine: | ) whether the
pigs can discriminate between people wearing theeseoloured clothing; 2) what cues they
rely on if they could discriminate.

Four 3- to 4-month-old miniature pigs were usedtfae experiments. For 2 weeks in a Y-
maze they were conditioned to receive raisins ftoenrewarder wearing dark blue coveralls.
Then, they were exposed to Experiments | through these experiments, the pig was given
the opportunity to choose the rewarder or non-rdearwho occupied randomly assigned
positions in the maze in each trial. They wereraéigvely called by the rewarder and non-
rewarder within each trial except for some sessioh&xperiment 3 and all sessions of
Experiment 4 through 7. The pigs were rewarded vétsins if they chose the rewarder. One
session consisted of 20 trials. Successful disoation occurred when the pig chose the
rewarder at least 15 times in 20 trials (P<0.0BcHepig was subjected either daily or twice a
day to a session of 20 trials. The rewarder and-reaarder were the same persons
throughout the experiments. In Experiment 1, betharder and non-rewarder wore dark blue
coveralls. By 20 sessions, all pigs successfullgnidied the rewarder. In Experiment 2, (1)
both wore coveralls of the same new colours ord23 of them wore coveralls of new
colours. They significantly preferred the rewardsen though the rewarder and/or non-
rewarder wore coveralls of new colours. | n Expemt3, both wore dark blue coveralls but
olfactory cues were obscured and auditory cues metrgiven. The pigs were able to identify
the rewarder successfully irrespective of changianditory and olfactory cues. In Experiment
4, both wore dark blue coveralls but covered patteir face and body in different ways. The
correct response rate went down when a part ofate and whole body of the rewarder and
non- rewarder were covered. In Experiment 5, botlhewdark blue coveralls and changed
their apparent body size by shifting sitting pasiti The correct response rate went up as the
difference of body size between the experimentecseased. In Experiment 6, the distance
between the experimenters and the pig was increas& cm increments. The correct
response rate of each pig decreased as the exp&nmereceded from the pig, but
performance varied among the pigs. In Experimenh@ light intensity of the experimental
room was reduced from 550 lux to 80 lux and the2@dux. The correct response rate of
each pig decreased with the reduction in light nsiy, but all pigs discriminated the
rewarder significantly even at 20 lux.

In conclusion, the pigs were able to discriminagéwieen people wearing coveralls of the
same colour after sufficient reinforcement. Thessuits indicate that pigs are dependent
mainly on visual cues to discriminate between peofeducing visual information made

discrimination more difficult for the pigs.
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The effect of test arena location on behaviour andeart rate of
sows during a human approach test.

J.N. Marchant?, R:M. Forde’ and H.A.M. Spoolder’

University of Cambridge, Department of Clinical &fnary Medicine, Madingley Road,
Cambridge, CB3 OES, UK.
2ADAS Terrington, Terrington St. Clement, King's hyNorfolk, PE34 4PW, UK.

The ‘standard’ human approach test has long beed tes assess a pig’s fear of humans.
However, there are concerns about whether theidestsessing fearfulness or exploratory
motivation and over the methodology, with a staddaminute acclimatisation period shown
to be too short (Forde et al., 1998). The aim &f éxperiment was to determine whether test
pen location influenced approach test parametdie, a 10-minute acclimatisation period.
Human approach tests were carried out on 24 LarggeVW Landrace sows in three different
environments; home pen (HP); novel pen in homedimgl (NPH); novel pen in novel
building (NPN). Each batch of 8 sows was exposedaith environment once, in a different
order, and no sow was tested more than once in7adgy period. At testing each sow was
fitted with a heart rate monitor and moved indiatly to the test pen. After acclimatisation, a
novel human entered the pen and stood against alldanv 3 minutes. After this, the novel
person approached and touched the sow. Behaviodr haart rate were continuously
recorded. Two sows were omitted due to incompledéa csets. During acclimatisation,
locomotor behaviour (sections crossed) was higimeBtiPN (72.3), lowest in HP (36.3) and
intermediate in the NPH (51.§?=20.7, p<0.001), although sows in the NPN also spen
longer standing alert and motionless (“freezingd11ls vs 51.6s (NPH) and 65.4s (HP),
X°=8.4, p<0.05). Sows tended to root more in the NP&0.06). Sows did not differ in
standard approach test parameters. Fourteen sesvadted and two did not interact, in all
environments. However, six sows were inconsistenheir interactions. Mean heart rate was
highest in the NPH (97.8 bpm vs 92.3 bpm (HP) &8 8pm (NPN)x,’=8.4, p<0.05). Heart
rate tended to increase more in the NPN treatméeinvwhe human entered the pen (+12.0
bpm vs +7.0 bpm (NPH) and +5.5 bpm (HR)>=5.5, p<0.07). Long term heart rate
variability was highest in the NPN when the humaaswresent (p<0.001). Short-term
variability was lowest in the NPH (p<0.01). Theuks suggests that, when using standard
parameters, location is relatively unimportant paowg sows are given sufficient time to
acclimatise. However, in the NPN environment, tbevs had the most variable behaviour
pattern with bouts of locomotor activity interspeas with bouts of freezing. The
inconsistency in approach behaviour of six sowsyesats that they were influenced to some
extent by the test environment. Similarly, thereavdifferences in physiological responses
within the different environments, which suggesattivhen sows are exposed to a little
novelty in an otherwise familiar environment, thpsychological response may be greater
than when they are exposed to a totally novel enwirent. In order for the approach test to
be a reliable indicator of a pig’s behavioural gid/siological response to a human, it is
recommended that testing be carried out withinrailfar arena and only after an adequate
post-handling acclimatisation period.

Reference

Forde, R.M., Marchant, J.N. and Spoolder, H.A.M98) The approach test acclimatisation
period: how long is long enough for sows?Pnoceedings of the 32International Congress
of the ISAE(Eds. I. Veissier & A. Boissy), p220, INRA, Framnc
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Recognition of people by dairy calves

P. Rybarczyk, J. Rushen and A.M. de Passillé
Agriculture and Agri-Food Canada, Lennoxville, QaepCanada

We examined whether very young dairy calves are &blrecognize a familiar person, and
whether they use the colour of clothing or othalidges to do so. This study comprised two
phases: a phase of familiarization and a test pHagang the familiarization phase, one
person, who always wore the same colour clothes galk and interacted positively (spoke
gently and patted) with the calves in their stidis6 d each week. During the test phase, the
calf had to make a choice in a Y maze placed intfad the gate of its stall. When the calves
chose the familiar person, they received 200 mindk as reinforcement. When they made
the incorrect choice, they received nothing andeweturned to their stalls. During each test
day, the calves made 8 choices. The criterion otess was that the calf made at least 6
correct choices for 2 test days.

The first test was carried out with 14 one-week-midle and female holstein calves. The
familiar person, who had fed and handled the calaed who was wearing the same clothes
as during the period of familiarization, was in cemen of the Y-maze. The other arm was
empty and the position of the person in the mazenaadomized. After only 3 tests, 11 of the
14 calves reached the criterion for success, inttley approached the person rather than the
empty arm of the maze.

The second test, carried out with 5 two-week-oltvess examined whether the calves can
differentiate the familiar person (wearing the sawiething as during the period of
familiarization) from an unfamiliar person weariclgpthes of a different colour. The criterion
of success was reached by all 5 calves.

The third test was carried out with another 7, Zkveld calves. It examined whether the
calves can differentiate the familiar person arel unfamiliar person, when the two people
are wearing clothes of the same colour (i.e. threesaolour worn by the familiar person
during the phase of familiarization). None of tteves were able to reach at the criterion of
success, often adopting a strategy leading theaiways choose the same arm of the maze.

The fourth test was carried out on 6 calves. It siaslar to test 3 with the difference that the
familiar and unfamiliar person both wore the sarmur clothes, but which were not the

same as worn during the phase of familiarizatidnis vas done to see whether by removing
the most salient indicator, we could encouragectiees to use other indicators. Only one
calf managed to differentiate the familiar and wmfaar people according to the criterion of

success.

This study shows that even very young calves amahla of discriminating between a
familiar and an unfamiliar person, when these peopkar different colour clothing.
However, it seems possible that some calves canotis® indicators than the colour of
clothing to recognize people. The method is ancéffe way of examining calves’ abilities to
recognize people.
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Early contact with peers or a stockperson influencelater
emotivity and social behaviour of dairy calves

X. Boivin*, A. Boissy*, E. Gaultier*, J.P. Garel*and P. Le
Neindre*

*URH, INRA de Theix, F-63122 St Genes Champarietnce
*INRA Marcenat, domaine de La Borie, F-15190 Marae France

Intensive dairy production usually leads to disiuptof the relationship of the calf with its
dam at birth and is replaced by interactions witeo calves and stockpeople. The present
experiment investigated the effects of regularraxtéons with a peer or with a human at early
age on later emotivity and social response to gbkers and humans of dairy calves reared in
isolation.

From birth, 26 dairy female calves were isolated artificially reared in individual hutches
(1.9 x 1.2 x 1.4 m). At 15 days of age, they waredlomly allocated to three treatments : Nine
calves were allowed to enter in a small adjacentlpelt at the front of their hutch (G0). Nine
calves entered in similar adjacent pens but a ealfays the same for a treated calf, was
present in the pens (G1). Eight calves also enterad adjacent pens where always the same
human gently stroked them (G2). Treatment sessiere performed, 10 min once a day,
three days a week for 5 months.

Emotivity and social reactivity were tested frommenths of age. The reactions towards a
new object ( plastic red and white traffic coneggad in the adjacent pen were observed for 4
min. The reactions towards a peer and a human thehgrid were observed in the adjacent
pen for 4 min and in a new pen for 3 min. Choictsdetween two peers (C1 : familiar vs.
unfamiliar), one unfamiliar peer vs. one unfamillamman (C2), and two humans (C3 :
familiar vs. unfamiliar) were successively perfodria a new pen for 4 min. At 7 months of
age, calves were gathered, according to their weigl® groups of three with one animal per
treatment and social interactions during the fireburs of gathering were recorded.

When with a new object, GO calves approached & (68.5 vs. 131.7 vs. 117.4 s, SD=57.8,
P<0.05) and were observed more with their necledctted than G1 and G2 ones (15.8 vs. 8.3
vs. 9.1, S.D.=6.5, P<0.05). GO calves also intedchtess with the peer and the human in the
familiar environment, than G1 and G2 ones in th& fnin of the test (8.0 vs. 19.3 vs. 15.9 s,
SD=7.2, P<0.10). In addition, G1 and G2 calves sltbwore gambols with their familiar
peer or human than with the other one (P<0.01)diference was observed in an unfamiliar
environment. Moreover no treatment difference whseoved during the choice test except
for C3 test where G2 calves showed more approatthéte humans during the first min of
the test than the GO and G1 ones (50.5 vs. 23.Q2/8s, SD=16.1, P<0.01). Finally, GO
calves expressed more non-agonistic interactiof$£40.7%, P<0.01) than G1 (24.8+8.8%)
and G2 ones (28.7+6.2%) following the gathering. diiference was observed in agonistic
behaviours.

In conclusion, both regular interactions with pe@rfiuman in young age could play a role on
the emotional and social development of dairy calve
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The effect of different milkers on behaviour, milking speed, milk
production, heart rate and health of tied dairy cove

L. Lidfors?, A. Aland?, |. Ekesbo! and J. Praaks?
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P.O.Box 234, SE-532 23 Skara, Sweden
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University, Kreutzwaldi 62, 51014 Tartu, Estonia

The aim of this study was to investigate the eftéatifferent milkers on the behaviour of tied
dairy cows. The study was carried out in a largeyd@arm in Tartu, Estonia, where each
milker had a permanent group of 57 cows to milkrewveorning and afternoon. A total of 24
dairy cows of the Black Estonian and Red Estonigeedls were observed. Four permanent
female milkers and six of their cows, as well asrfeelief female milkers, were videotaped
continuously during four months. The videotapesnftbree days in the beginning of the first
month and three days from the beginning of the fastth were analysed. Recordings were
made of the interactions of milker (31 differenthbeiours) and cows (38 different
behaviours). The milking speed was measured inntitlae heart rate in 7 of the videotaped
cows with both ordinary and relief milker. Diseaseidence and milk production were
recorded from all cows belonging to the four mitkigroups. The personality of all ordinary
and two relief milkers were measured by NEO-PI peatity inventory, the Interpersonal
Reactivity Index subscales, the Aggression Questima subscales, Rosenberg Global Self-
esteem scale and an Animal Attitudes scale. Thea was analysed by Analysis of Variance
(GLM, SAS 6.12).

On the personality test the milkers rated themsel®v on «Agreeable» (4 milkers),
«Extraversion» (3), and «Open» (3), and rated tkbéras high on «Selfesteem» (4), «Verbal
aggression» (4) and «Hostility» (3). The ordinarjker in group 3 and 4 rated high on
aggression, whereas the other two rated mediumhantést. The behavioural recordings
showed that the milkers most often just walked efwieen the cows (68%) or changed from
one cow to another, and only rarely stopped bethieccows before walking up to them. The
cow’s first reaction was standing still (35%), iaghhead towards milker (30%), looking at
milker (16%) or stepping away from milker (6%). Timékers only touched the udder and the
hind part of the cow, never the front part. Theation of milking from behavioural
recordings as well as the milking speed was corside longer and the amount of milk
lower for relief milker compared to ordinary milk@he milk production was lowest in group
4 (mean 15.6 |./day first month) and highest inugrd (18.8 I./day) and group 2 (19.8 I./day).
Heart rate of the cows tended to decrease withrelwef milker compared to the ordinary
milker, increased with another and both increasetl decreased with a third (74.7 vs. 71.4
beats/min. for ordinary and relief milker respeelyvduring milking). All focal cows were
healthy during videotaping.

It is concluded that this pilot study has shown immg@ortance of learning more about the

complex interaction between individual milkers arals and which effects it may have on
health and production.
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Segregated early weaning affects behavior and adrahresponses
in piglets

Y. Yuan, D. Charles, M. Tauchi and A. J. Zanella
Michigan State University, Department of Animale®ce, East Lansing, Ml 48824, U.S.A

The North American swine industry is adopting sggted early weaning (SEW) system
rapidly with little information about its potentiaffects on pig welfare. The development of
abnormal behavior, the occurrence of agonistic rations after mixing, and the
concentration of cortisol, a stress hormone, weoaitared in pigs weaned at different ages.
In experiment 1, 47 pigs from six litters were &fostered at 3 days of age. Three litters were
weaned between 9 and 13 d of age (SEW1, n=23pttler three litters were kept with the
sows (control, n=24). Behavior observation wasiedrout at the weaning day (day 0), and at
days 1, 2 and 3 post-weaning (PW). Urine sampla® wellected one day before weaning
and at days 1, 3 and 5 PW. In experiment 2, anajtmup of 47 pigs from six litters was
studied. Littermates were weaned between 9 and dRadje (SEW2, n=24) or between 20
and 23 d of age (CW, n=23). Pigs were videoed weeglto 8 weeks of age. Behavior data
were collected for 5 min every 30 min from 900 ®0Q h. At 10 weeks of age, pigs were
mixed and transported for 20 min. Basal and p@stsportation saliva samples were
collected. The outcome and duration of agonistieractions were recorded for three days
after the regrouping. The data were analyzed usigd model and contingency table
(SAS® software). The results are expressed as (i&ah+ s.e.m.

SEW1 pigs showed higher levels of vocalizationsntleantrol pigs on day 0 and 1 PW
(frequency/min, 1.83+£0.58 vs. 0+£0.57, 7.44+0.58 G#0.57, respectively, p<0.0001). They
spent less time lying on day 1 in the morning (AM0)t more time on day 3 AM PW than
control pigs (% of observation time, 20.46+5.50 53.96+5.38, 73.58+5.50 vs. 50.87+5.38,
respectively, p<0.01). Belly-nosing started on dayW in SEW1 pigs and no occurrence of
this behavior was recorded in control animals. Blncortisol/creatinine ratio was also
higher on days 1 and 3 PW in SEW1 pigs (nmol/mn2d9.99+31.48 vs. 66.61+10.99,
p<0.001 and 94.91+13.63 vs. 65.56+8.79, p<0.04W3pigs showed a higher frequency of
belly-nosing than CW pigs in both weeks 5 and 7agk (frequency/hour, 2.37+0.23
vs.1.56+0.24, 1.91+0.23 vs. 1.23+0.24, respectjved0.04). Transportation caused a 7-fold
increase in salivary cortisol, but there were nifedences between treatments in basal and
post-transportation samples. SEW2 pigs showed highgportion of fights with no clear
outcome (=821, 44.57% vs. 32.18%, p<0.04) andetrid fight longer than CW pigs (sec,
34.17+4.98 vs. 22.9816.44, p<0.08).

The increased vocalization rate, performance ofyf®sing, and sustained high levels of
urinary cortisol in SEW1 piglets demonstrates tha procedure is stressful. Cortisol

response to transportation was similar for both QEAid CW pigs, indicating a lack of long-

term consequences of weaning age on the contrihleoftress axis. Our data also indicated
that SEW compromise the ability of piglets to eB&iba stable social hierarchy later in life.
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Piglet survival - can it be improved through selegbn?

Katja Grandinsoh Lotta Rydhmerand Mogens Lurfd
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Genetics, P.O. Box 39, DK-8830 Tjele, Denmark

A large problem in modern pig production is thehjgiglet mortality. In many production
systems up to 20 % of potential slaughter pigs eibjch accounts for a significant
economical loss for the producer. The individualiateon between sows in litter survival is
large, indicating that there might be a genetickbeaund to this trait. The aim of this study
was to estimate genetic and phenotypic parametérgant for piglet mortality. It is the first
part of a study aiming to investigate the genesidation in maternal behaviour and the study
is included in the project "Maternal behaviour ofvs, with a focus on genetics, physiology
and social environment”. Data on maternal behavigupresently being collected from
nucleus herds in Sweden.

Data from 18200 piglets, born in a research hetdiden the years of 1983 and 1996 was
used. Litter size was recorded as total born. ilgts were individually weighed at birth and
at three weeks of age and all piglets that dietiwithat period were again weighed. Cause of
death was recorded by the caretaker staff.

Total mortality during the first three weeks wa$4d,8ncluding stillborn piglets. Almost 75%
of the piglets died within the first week of ageldhe majority of those within the first couple
of days after birth. In litters with more than 1i@lpts, the mortality increased with litter size.
The most common causes of death were crushing éysthw (28% of total dead) and
starvation (11% of total dead). The mean birth Wweigf piglets which died (1.15 kg, std
0.37) was significantly lower than that for survigi piglets (1.45 kg, std 0.31). However,
21% of all the crushed piglets had a birth weididvee 1.45 kg. The variation in birth weight
within litter did not seem to affect the mortalitythat litter.

For the genetic analysis an animal model was uBeel. model included batch, parity number
and litter size as fixed effects, birth weight aggression and a genetic effect of animal (the
piglet), common litter effect and maternal eff@éibe sow) as random effects. The heritability
for survival was estimated to be 0.08. Even thothgh heritability is quite low it is still
possible to improve survival genetically, if infoation from all relatives is used in the
selection process.

The maternal effect accounted for 6% of total wama This effect can be separated into
heritable traits of the sow affecting piglet sumliv(i.e. her genetic capacity for milk
production and maternal behaviour) and traits ef $bw that are not heritable. From the
piglets point of view, both these effects will beveonmental in nature, but a separation is
important in order to know what genetic progresa ba reached in the sows ability to
successfully raise a large litter. The analysihwitseparate maternal genetic effect is now in
progress.
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Variability in the Expression of Pre-farrowing Behaviour in Gilts:
effects of genotype and straw in the farrowing crad

S. J. Appleyaryj A. B. Lawrencand A. D. Haft

®Institute of Ecology and Resource Management, Wsityeof Edinburgh, West Mains Road,
Edinburgh. EH9 3JG, UK
PCotswold Pig Development Company Ltd., Rothwefichlin LN7 6BJ, UK

There are many aspects to maternal investment.s@dy focussed on nest-building in the
pre-parturient pig. The nest-building phase has héentified as a period where the welfare
of pre-parturient pigs housed in farrowing cratescompromised (e.g. Lawrence, 1998).
Many different breeds of pig are routinely farrowactrates, and most probably not all have
been subject to the same level of selection pregsuallow adaption to the farrowing crate.
In this study we therefore considered: a) does matenvestment at the nest-building stage
reflect a given breeds maternal quality?; b) how Bhdificial selection affected the pre-
parturient pigs response to the crate? We comgaesztls which varied both in their reported
maternal quality, and the extent to which their danes had been subject to artificial
selection. In addition to the genetic aspects isf study, we also investigated how changes to
the farrowing crate, such as the addition of straffgcted pre-farrowing behaviour in these
breeds.

The subjects were 44 1st parity sows, of four daifé breeds: Meishan pure, M (n = 4);
Duroc pure, D (n = 7), both with no selection fiitel size; 50% Meishan, 50% Landrace,
ML (n = 7), 75% Landrace, 25% Duroc, LD (n = 4)ttaselected for litter size. Sows were
introduced to farrowing crates at 4 days priorxpeeted farrowing date, half of each breed
being provided with straw. Posture and behavious regorded over 11 x 10 minute periods
during the 24hr pre-farrowing period and analyssidg ANOVA.

Breed M ML LD D
Treatment Straw No straw Straw No straw Straw No straw Straw No straw
No. Lie = sit events 10.8 11.02 104 8.3a0 9.3 3.3vy 6.3 5.30c
No. Sit = stand events 10.02 5.4 8.62 5.4 6.5e0 2.3 4.1b 2.3
Fixture-directed behaviour | 0.14x 0.252y | 0.16 0.16° 0.13 0.16% 0.12 0.16°
Straw-directed behaviour | 0.252 0 0.21ac 0 0.300 0 0.15¢ 0
Floor-directed behaviour 0.26 0.26 0.17 0.20 0.21 0.30 0.22 0.24

a, b, ¢ - between breeds and within treatments, mei#imshe same suffix do not differ significantly (p86)
X, Yy - between treatments and within breeds, medthsthe same suffix do not differ significantly (p88)

The presence of straw stimulated more substrat@w(stfloor and fixtures) -directed
behaviour, stepping and posture changes, whilsticiag time spent in fixture-directed
behaviour. In the absence of straw, gilts tendedruncate the process of standing up by
performing less sit to stand posture changes. &usvwork (e.g. Jarviet al, 1997) has
linked certain behaviours in crates (e.g. sittifigture-directed behaviour) to increases in
physiological ‘stress’ (e.g. ACTH). An increasetle frequency of standing up and sitting up
has also been identified as a response to confime(eeg. Hansen and Curtis, 1981). The
effect of Meishan genes was to increase standings#ting posture changes and increase
time spent in fixture-directed behaviour. This npaynt to the Meishan pig and its cross-bred
being less adapted to the farrowing crate thamther two breeds.

173



Poster presentations

Digging activity and motivation in penned blue foes

Hannu Korhonen, Ingela Wikmarf and Paavo Niemefa
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Farmed foxes are usually housed in bare wire-mé&sdr tages. Recently, it has been
demanded that foxes should be kept in conditionglwhnable species-specific behaviour.
For instance, the need to dig has been emphasibedaim of the present study was (1) to
clarify the amount of digging activity, and (2)adwate factors which motivate digging in the
case of farmborn blue foxes under penned conditidivgo separate experiments were carried
out. In Exp. 1, six juvenile male blue foxes weombed throughout the year from August to
next July in an earthen floor enclosure measurimg wide x 10 m long x 2 m high. Exp. 2
was from July to December, included 10 earthenrfeowlosures (3 m wide x 5 mlong x 2 m
high) containing each two juvenile male blue fox@siginally, number of nestboxes per
enclosure in Exps.1 and 2 were 2 and 1, respegtidsw nestboxes were later added to test
the novel object effect. Behaviour of the test ®oxeas mainly monitored by 24-h video
recordings. Progress of digging in enclosures was #llowed by drawing all digging
marks, burrows and holes on scale-dimensional papéh an interval of 1-2 times per
month. The results showed that already on the $instly day clear signs of digging were
observed. Digging sites were concentrated below aearby nestboxes and pen walls.
Maximally about 20% of the total enclosure area wafhscted. Total surface area of digging
sites did not increase from late summer onwardsume foxes tended to cover part of old
sites simultaneously when digging new ones. Diggiativity decreased during autumn, and
almost totally ceased during winter. In May, foxesumed digging activity. Digging need
and motivation were evaluated by two means: (1amslyzing digging purpose (Exps. 1 and
2), and (2) by the dammed-up test (Exp.1), i.eerdf0 months exposure to the earthen floor
foxes were transferred for 12 days into small varesh cages with no possibility to dig the
ground. Thereafter, foxes were transferred back itte earthen floor enclosure. The
assumption was that if digging is a crucial needféxes, and when they have been denied
the possibility to dig for an extended period , theed to dig would be dammed up.
Accordingly, releasing foxes back into the eartfiear enclosure should trigger pronounced
digging activity (rebound effect). Foxes were olsdrto dig for the following reasons: (1) to
make a hole or a resting site, (2) to find arapscoute, (3) to cache food , faeces, or sticks
(4) in response to a novel object (new nestboXaogment of nestbox), and (5) displacement
without any clear goal. Typically, digging occudrén brief intervals. A fox’s digging
activity lasted 7 min per day on average. A prapbound effect for digging activity was not
found.
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Feeding motivation and metabolism of pregnant sowed fibrous
diets
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The effects of fibrous diets supplied to pregnaws on their feeding motivation and some
physiological parameters were studied. Three diete formulated, a concentrate low fibre
diet enriched in starch (S diet, NDF = 8.8 % of DMjnd two high-fibre diets enriched in
either sugar beet-pulp (BP, NDF = 24.7% of DM) dreat bran (WB, NDF = 21.3% of DM).
Twenty four multiparous Large-White sows, housedtaills, were fed these diets in &3
Latin square during three 21-days periods over margy. Eight sows were planned to
receive one diet at each period. Daily rations Whiere determined in order to supply the
same daily amount of metabolizable energy (33.4dMdmounted 2.44, 2.74 and 2.90 kg/d
for S, BP and WB diets, respectively. Feed was lgeghponce daily at 09h30 AM.
Behavioural recordings were carried out aroundntieal. The day 18 of each period, blood
samples were taken every 15 min between 1 h béfereneal until 2 h after the meal, and
after every 1 h and 4 hours until the next mead,dhy 19. Fifteen sows were submitted on
d16 of each period to two 45-min operant conditignsessions (progressive ratio 1-1-6-6-
11-11 - ...., 8 g food reward) 4.5 h and 23 h atbermeal.

The occurrence of non-feeding oral activities aver 45 min following the feed distribution
were significantly reduced for the fibrous dietst kdid not differ among diets when the 45
min following the end of the meal was consideredorPto feeding, plasma glucose (771
mg/l) and insulin (7.37ulU/ml) were similar for thtaree diets. The peaks responses of
glucose and insulin to the meal were delayed inssfad the BP diet. Plasma glucose level
after feeding showed a higher increase for S tlanAfB and BP diets, the maximal value
being obtained 34 min, 76 mn and 91 mn after tlggriméng of the meal for S (1052 mg/l),
WB (971 mg/l) and BP (931 mg/l) diets, respectivéjter feeding, the insulin concentration
with S diet showed a faster increase than withfithreus diets (S: 57 min, 345 plU/ml; BP:
90 min, 195 plU/ml; WB: 81 min, 260 plU/ml). Theear under the glucose curve between
the two meals were similar between diets (P>0.40greas the area under the insulin curve
was significantly lower for BP than for S and Wkt (P<0.01). Whatever the experimental
diet, no difference was recorded in the numberewfards received by sows 4.5 h and 23 h
after the meal (19.3, 19.5 and 18.8 rewards ah4dnd 20.0, 18.5 and 19.4 rewards at 23h,
for S, BP and WB, respectively).

It was concluded that there are only short terracté$f of high fibre diets on the behaviour and

the physiological status of the pregnant sow, amthe long term there is no clear evidence
of an effect on their feeding motivation.
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The feeding technique affects social behaviour
in group housed veal calves

Jan Herrmann and Ute Knierim

Institute of Animal Hygiene and Animal Welfare,
School of Veterinary Medicine Hannover, Germany

An appropriate feeding technique for the group haysf veal calves should limit the risk of
excessive intersucking, allow for good animal colptand additionally, should be labour
efficient. The electronic automated feeder apptalse promising in this regard. It allows for
a more natural sucking schedule and assists irthheahtrol by registration of individual
drinking speed and volume. However, being almostahly food source for veal calves and
allowing only one calf at a time to suck, the auaded feeder might also have disadvantages
through increased food competition.

To examine this question further, we compared tbeias behaviour of calves fed by
automated feeder (one group of 16) with the behavad calves fed by teat buckets (one
group of 8) or by buckets with floating teat (orreup of 8) in two replicates. Different group
sizes were used because in practice the diffegmdiig systems are inseparably connected
with the keeping of calves in bigger or smaller up® respectively. Altogether 64 male
German Holstein calves were observed. They weré fkem two to eight weeks of age on
perforated floor, fed a commercial diet and 100ag per day each. Space allowances were
1,5 nf per calf. The frequency of agonistic behavioursdfb pushing, boxing), cohesive
behaviours (sniffing, head rubbing, licking) andypffighting as well as the site of activity
were individually recorded with continuous behavisampling over 90 hours per replication,
distributed over the 15 hour light day and theatigervation weeks.

As the two bucket groups did not differ in sociahbviour, they were treated as one group in
the further analysis. The automated feeder calhesved more agonistic interactions than
bucket calves (medians: 0,20/h vs. 0,07/h, n=38,qk Wilcoxon Two-Sample-Test) and
less cohesive interactions (1,22/h vs. 3,00/h, np3®,001). Play fighting also occurred less
frequently in automated feeder calves (0,04/h y&4/0, n=32, p<0,01). Most body pushing
(89%) in automated feeder calves was performed tiearfeeder, while there was no
preferred site of other activities or in the buckaives.

We conclude that there is obvious competition ffier automated feeder which also adversely
affects the socio-positive behaviour of group hdusgeal calves. It should be investigated
whether measures such as ad libitum provision wgliage and equipment of the feeder with
a protection device against driving out of suckiadyes, can alleviate this effect.
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Loose housed, floor fed pregnant sows: Effect of gup size and
space allowance

Olsen, A. W, Dybkjeer, L!, Mgller, F? Jensen, K. H

Danish Institute of Agricultural Science, Dept. Afimal Health and Welfare, Research
Centre Foulum P. O. Box 50, DK-8830 Tjele
Danish Institute of Agricultural Science, DeptAgfricultural Engineering, Research Centre
Bygholm. P. O. Box 536, DK-8700 Horsens

The increasing focus on farm animal welfare inrégent years has lead to more attention on
housing methods. In Denmark, consumer pressurdaamdeforms has caused a change in
housing systems for pregnant sows towards moreslbossing systems, now accounting for
about 75% of all newly build facilities for pregriaaows.

At the Danish Institute for Agricultural Scienceavexperiments were carried out on loose
housed, floor fed, pregnant sows kept on partlytedafloor, investigating effects of group

size and space allowance respectively on actiaiggnistic confrontations (head knocks or
bite) and weight gain.

Exp. 1 (group size): Group sizes of 12 and 24 s(sws replicates) were compared. Both
groups had 2.2 fiper sow. The sows were weighted at insertion énpiéin three weeks after
service, and again when the sows were removed tihenpen about 80 days later. In week 2
after insertion skin damages and leg injuries vesgessed. 24h video recordings were made
in weeks 2 and 3 during two successive days inrotdlemeasure activity and agonistic
confrontations. Data were analysed by PROC GLM (SEE5) using treatment, week, day
and block as class variables. The groups of 12 sended to be more active compared to
groups of 24 sows (20.2% vs. 16.8% of sows beiriyegcP=0.06), and there were more
agonistic confrontations in the small groups (2/891.69 agonistic confrontations per sow
per 24h, P=0.01). In contrast, a bigger proportbrthe sows in the 24-sow groups tended
had damaged skin (68.9% vs. 52.7%, P=0.08) ane teimmoved from the pen due to injured
legs (2.1% vs. 0%, P=0.07).

Exp. 2 (space allowance): Groups of 12 sows haeittier 2.2, 3.0 or 4.5 frper sow (six
replicates) were compared. Data collection andssitzdl analysis was made as described for
exp. 1. There was no difference in activity betwé#®n three groups. However, as the space
allowance increased, fewer sows were active orsldted part of the floor (30.2%, 22.9%
and 17.7% respectively, P=0.01). During feedingnégjic confrontations decreased as the
space allowance increased (20, 16.9 and 13.3 pesgectively, P=0.04). However, more
sows tended to have injured skin in t he group Wib nf per sow, while fewer sows had
damaged skin when space allowance was 3.pensow (65.3%, 58.2% and 72.2% of sows
respectively, P=0.08)

There were no differences in weight gain betweergtioups. Giving the sows more space per
animal, or increasing the total floor space avéaddty increasing the group size, decreased
the level of agonistic confrontations. Generallye trestrictive floor feeding caused high
levels of agonistic confrontations in all groups.
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Unrestricted contact versus duplicate cage procedet
A methodological evaluation on social influence oforaging
behaviour in domestic chicks

Gy.K. Gajdort, N. Hungerbiihlérand M. Stauffacheér

! Swiss Federal Institute of Technology ETH, Ingitf Animal Sciences INW, Physiology &
Animal Husbandry, Schorenstrasse 16, CH-8603 Scteméach, Switzerland,
gyula.gajdon@inw.agrl.ethz.ch

In most studies on social learning of domestic khiaged a few days, the tutor and the

bystanders are separated by a Perspex (dupliagepcacedure). This is done to ensure that the
animals learn by pure observation only. In natuwetact between chicks is unrestricted and

longer lasting and space dimensions are more esdlefithe aim of this study was to investigate

the effects of these differences on foraging behavi

16 groups of 4-5 Leghorn White chicks were testedn arena measuring 4 by 5 metres. The
floor was covered with wood chips in which smathdchoards (chicken crumbs of two different
colours) were hidden. Close to the food hoardschvhiere separated by 1 metre, were green and
red objects matching the colour of the food neafliyicks were tested 9 times in the arena
between the age of 1 to 5 days. Each trial lastdfdain hour. During trial 1 and 2 there was a
duplicate cage compartment in addition in the ar@micks of treatmenRestricted’ could only
observe a tutor feeding red food beside a red bljjebe duplicate cage compartment, whereas
the compartment was opened after one minute fakshof treatmentFree’ (8 groups per
treatment). After 10 minutes the tutors were takeh of the arena and the compartment in
treatment Fr was closed. The groups of treatmentefe released with their tutors also in trial 4,
5,7 and 8.

All groups which developed a successful foraginigavéour in the arena (13 out of 16) found
food without their tutors and at new places witthia first 3 trials. No group incorporated green
food in the diet. This is a significant differentwenaive groups with no tutor at all, tested at an
earlier occasion (p=0.044). However, in thosedrialwhich all groups were tested without their
tutors, it took even the successful groups ofitneat Re significantly longer to find food than the
groups of treatment Fr (p<0.05). This differencenamed until the end of the experiment. In
relation to this point, groups of treatment Re wsimilar to groups with no tutors at all.
Furthermore, 3 groups of treatment Re did not agvel successful foraging behaviour in the
arena. This was only recorded in earlier experimenth a foraging inhibiting tutor. Thus the
duplicate cage procedure even prevented some grumevelop a successful foraging
behaviour. It is concluded that, testing chicksdagdéew days with a duplicate cage procedure, a
difference should be made between social influemcearticle preferences (e.g. preference of Re
and Fr for red food particles in contrast to thefgnence for green food particles of control
animals) and social influence on learning wherntbfood (some Re groups did not find food at
all or it took them significantly longer to findiit successful trials).
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Assessing dominance relationships in cattle: How liable is the
paired feeding test in a middle sized dairy herd?

Andrea Sattler and Ute Knierim

Institute of Animal Hygiene and Animal Welfare, @gtof Veterinary Medicine Hannover,
Germany

Dominance relationships are usually assessed blysiaf displacements in undisturbed
herds. As this method is time consuming, a competiest, such as the paired feeding test,
has been suggested as an alternative method. ®sth dre problematic, because the
motivation of the test animals cannot be contrgllederactions may be forced between
animals usually avoiding each other and influenokeshird animals cannot be taken into
account. Although it has been found in small grotinas results of food competition tests and
field observations correspond well, there may bananease in complex relationships and
mutual avoidance with increasing group size.

We therefore investigated the reliability of a pdirffeeding test in a herd of 39 dairy cows
from which dry cows were temporarily separatedthst 32 to 35 animals were in the herd at
any one time. From the 741 possible relationships, observed 620 dyads (83.7 %)
interacting in the field during 180 hours (on 6(/slén the pen, 54 days on pasture) with a
total of 2339 displacements recorded. A cow wasnaed as subordinate if she displaced
another cow in less than 33 %, and dominant ifdibplaced in at least 67 % of encounters.
Other relationships were interpreted as unclear.

In the feeding test we tested 678 pairs (91.5 %induL35 hours over 78 days; 479 pairs were
tested twice and 199 pairs only once, because lohgwf cows. In repeated tests, results
differed in 32 pairs (6.7 %). After morning milkingows were moved pairwise to the holding
area of the milking parlour and offered concentfate5 minutes from a bucket which only
allowed one animal to feed. Interest in the conegatwas in general very high. Each cow
was tested once a day. A cow was regarded as soatedf she was in control of the bucket
for less than 25 %, and dominant if she controifed least 75 % of time. Other relationships
were interpreted as unclear.

Results of both methods were similar in 77.5 % a$es, 17.2 % of assessments were
dominant or subordinate with one and unclear wile bther method, and 5.3 % of
assessments were contradicting. However, whenlasitogi a rank order based on dominance
values (number of dominated cows/recorded individigdationships) from the field
observations or the food competition test, 92.4f%aws differed in rank between the two
methods; 23.1 % differed by one rank, 20.5 % by taoks, 18.0 % by three ranks and
30.8 % by four to nine ranks.

Differences between our investigation and thossmiall groups may have been affected not
only by group size, but also by the low but reguange in herd composition during the 8

months needed for investigation. Those changesasiner usual for dairy herds. Under these
circumstances results of field observations andepafieeding tests corresponded moderately
concerning individual relationships, but correspamze was low with respect to position in a

dominance order.
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Differences in the size and colour of model combistuli appear
not to be discriminated by laying hens

R.A. Gregory

Animal Behaviour Research Group, Department of dgpgl Oxford University, South Parks
Road, Oxford OX1 3PS, UK.

The comb of the domestic he@dllus gallus domesticysind specific features of it have been
shown, in small flocks, to be highly correlated lwgocial status (Bradshaw 1992; Appl.
Anim. Behav. Sci. 34, 359-363. Graves et al. 138&hav. Proc. 11, 189-197). It is possible
that the comb may also signal social status to kdrish are unfamiliar with each other, as
early work in this area suggested (Hale 1957; Belavl0, 240-254). If this is so, hens
might be expected to respond differently toward$amniliar conspecifics with markedly
different combs.

In this experiment, sixteen ISA Brown hens wereasea in a runway to four model combs
attached to a stuffed hen. A stuffed hen was usembntrol for differences in features other
than the comb which might have a signal functioatelncy to feed next to the stimulus under
each of the four treatments was recorded. It wamtmesised that hens would react to the
four colour/size combinations in different ways,igthwould demonstrate two things. One,
that the hens were basing their decision to appréae stimulus upon changes to the comb
and two, that certain colour/size combinations wamge attractive or deterrent than others,
in terms of latency to feed.

Results showed that there were no significant difiees in latency to feed between

treatments. However there were significant diffeemin latency to feed between individual

hens. One explanation for this finding could be tha features of the comb investigated here
had no signal function with respect to social satuhen presented to unfamiliar hens. It

should be noted however, that the results do noessarily imply that hens were unable to

perform the expected discrimination. Other possimplanations for the observed result

include the model being perceived as unrealistit rmon-threatening by the hens, the use of
secondary cues for identification of the stimultiee(same stuffed hen was used throughout)
and the possibility that latency to feed may notehéeen a sensitive enough measure to
detect any discrimination taking place. Further kvizr planned in order to investigate the

alternative explanations presented above and tarenthat the result was not due to a

methodological problem.
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Does the available space influence the behaviour wirkeys kept
at different stocking densities?

Sabine Ellerbrock Sabine Petermann2 and Ute Kni€erim

Ynstitute of Animal Hygiene and Animal Welfare, Gitof Veterinary Medicine Hannover,
Bunteweg 17p, 30559 Hannover, Germany
2Tierschutzdienst Niedersachsen, Bezirksregieruagd'vVEms, 26106 Oldenburg, Germany

Stocking density is an important issue of discussiegarding turkey welfare. One
assumption is, that decreased individual spacetaluacreased stocking density interferes
with the turkey’s ability to perform normal behawio It is one aim of our investigation to
examine this hypothesis.

In two commercial Louisiana pens, when populateth veibout 4500 ten week old male
turkeys each, 4 groups of 400 birds were fencenl ¢ompartments of different dimensions,
leading to one low density (2.0 birds/m?, LD) ante diigh density (3.5 birds/m?, HD) group
in each pen. Another middle density group (2.7 $m#) was also set up in each pen, but is
not considered here. The turkeys were reared 1@tiveeks of age.

To determine the minimum space physically covergdniale turkeys, we measured the
horizontal outline of standing turkeys by planinyefilom 180 photographs. Every two weeks
from week 11 to 19, twelve randomly selected bin#se weighed, and photographed three
times each from directly above. While the averagéayin increased from 8,91 kg to 19,17 kg,
the area covered increased from 1048 cm? to 1742 Aacordingly, the LD-group initially
covered a minimum pen area of 20,97 % (week 11)fauadly 34,84 % (week 19), the HD
group 36,69 % and 60,97 %, respectively.

Frequencies of, among others, threatening or pgstaggressive pecking and standing up
after disturbance by a conspecific were recorddea week-intervals from 24 h-time-lapse
videotapes on two days per week during the 14 dhallhours. The random samples of
turkeys being under two cameras in each group wbserved with continuous behaviour
sampling for 10 minutes per camera every second. ihe average number of observed
birds was determined by concomitant instantanecais sampling at 2 minute-intervals.

According to a first orientating analysis (procegl@LM), frequencies of standing up after
disturbance and threatening or pushing were difteoetween stocking densities (p<0,05, but
n=2) not only when differences in available spaeeame high, but from the beginning of
observations. However, figures of standing up (L&ans/100 birds*h: LD week 11: 4.57, LD
week 19: 10.18 and HD week 11: 10.41, HD week 1953 corresponded well with the
available space. Threatening or pushing/100 birad&turred 2.53 and 15.78 times (week 11
and 19) in LD-birds compared to 8.77 and 36.48 sifveeek 11 and 19) in HD-birds. Age-
dependent changes in social behaviour apparerdlyedl an additional role, as activities of
older LD-birds were higher than the ones of yourtgerbirds while proportions of minimum
space covered were similar (about 35-37 %). Diffees in aggressive pecking could only be
found in week 17 and 19 (week 19: LD 2.22/100 Bind$iD 9.32/100 birds*h), suggesting,
that space effects depended on the maturatiortel stdhe birds. Our data indicate so far that
the performance of certain behaviour is space-dig@nand in the case of social behaviour
also age-dependent. The investigations are cortinue

Aggressiveness after calving and docility of sucklg cows

181



Poster presentations

P. Le Neindre, G. Trillat, J. P. Garel, M. Verdsard L. Grignard

URH-ACS, INRA Theix, Saint Genés Champanelle, RBJHrance

Cattle can be difficult to handle in several cotdexn particular, cows after calving have

been said to sometime attack humans when they ctose to their calves. Cattle can also
react differently to constraint during handling.eflaim of that study is to quantify the

aggressiveness of cows after calving and to anaheseelationship between that behaviour
and the easiness of handling or docility. Cows waesidered as aggressive after calving
when they threatened the handler or attacked himnD the docility test score described by
Le Neindre et al.(1995) the handler tries to mamthe animal in a corner of a pen during 30
consecutive seconds. That score can vary fromtBerost aggressive animals) to 17 (the
most docile ones).

From 1994 to 1997, 597 cows were observed (300rSalevs and 297 Limousine cows).
Those cows were wintered indoors. On the first wiedlbwing the calvings the cows were
housed in individual pens with their calves. Hangllscored the cow’s aggressiveness on
three occasions when they came close to the cavast time few hours after calving (from
2 to 14 hours) then two and eight days after. Fewrsafter calving 14% of the cows were
aggressive. That percentage decreased sharplyedwdhother observations periods (4% two
days after calving and to 1% 8 days after). No iitant difference was observed between
the two breeds.

In a second set of observations, 46 Aubrac cowsdiin free range conditions all year round
were studied. For each cow the reaction towardsamuim the few hours after calving was
observed in springs 1997 and 1998 and one dotd#lywas performed in autumn 1998. Just
after calving only 16 of those cows were never aggive and 10 were aggressive on the two
consecutive years. The repeatability of the tratween years was not significant. Cows
which were never aggressive just after calving &atbcility score of 15.1+1.3. That score
was 14.7+1.9 for the ones aggressive on at leastobrthe two years and 14.4+1.6 for the
cows aggressive on the two consecutive years.

The probability of aggressiveness just after c@vimas quite high in the two samples.
However that behaviour disappeared for most of ¢tbes within few days and the
reproducibility from one year to the other was sa@nificant. Those results confirm the
observations from farmers that cows can be dangesdter calving and that such an
aggressiveness is rather unpredictable. The laffpashce observed between the two sets of
data cannot be explained due to confounding factors

Aggressiveness just after calving and docility scare not correlated. Aggressiveness after

calving is probably a component of the maternalavedur (protecting the offspring) but the
docility score measures only the reactions of eattthuman constraints.
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An approach to objective comparison of calls in paliry chicks

G. Marx

Institute for Animal Science and Animal Behaviowaridnsee, Federal Agricultural Research
Centre (FAL), Holtystr. 10, 31535 Neustadt

An as objective as possible evaluation of the belaal reaction of farm-animals to
environmental changes is necessary for the apmibdlogy. The idea to examine the
vocalisation as a part of the behaviour of sommfanimals arose. It has to be expected that
changes in the emotional status are reflected énctils. This led to the development of a
special numerical sound analysis system for animalsour first experiments we could
establish differences in the distress calls of dgindowl chicks during different situations.
For further development we have tested the metinachacks of other species.

Therefore 20 chicks of each species - domestic,fomiscovy duck and quail - were kept in
commercial rearing boxes (100 cm width and 60 cmptlge The aim of this study was to
analyse distress calls of chicks during a step tep seduction of group size. The Step-
Isolation-Test with a reduction of group size frénbo 1 animal was carried out at 6th or 7th
day of life with 4 repetitions. Ten calls of evaggoup size during the test were selected and
examined respectively by our numeric analysis ainsosignals. This method is based on a
FFT-Analysis of the acoustic signal (SPECTRQ 300 use a bandwidth of 20 kHz with
100 Hz frequency resolution and 2 msec time windeguence and a subsequent numerical
processing of the sonagram. The firs step in thiggssing is the calculation of five spectral
parameters for each spectrum. The spectral paresr&tiew a typical course within the call.
The call parameters are derived from this curveshi® description of single call qualities.

During the isolation of one animal from the grotip thicks of each of the three species utter
only one call type respectively. We defined thil tge as distress call. The distress calls
show a decrease in pitch frequency in each speliesstructure of the spectra is very similar
in the distress calls of the three species. THepeaameters also reacted to social stress in all
species comparably. As an example see the peakitadeplof distress calls for different
group sizes in the table. The single animals hadsthongest calls in chicken and quail. In
muscovy ducks the longest calls with highest enaevgye observed for the group with two
animals, where the two ducks yell alternately intsoThey so reach more calls per time unit
than the single animal. This leads probably toghéi excitement in both animals.

peak amplitude of distress calls in dB (meaBEM)
species group size
5 animals 4 animals 3 animals 2 animals 1 animal

domestic fowl 98,5+0,6% 95,6:0.4 100,405 101,20, 102,205

muscovy 95,9+:0, 7" 94,8:0,9° 97,3t1,1° 108,30, 101,813
duck

quail 87,3:1,0° 90,4t3,5 88,2:2 1°° 94,513 96,0t1,5°

Different letters indicate significant differencaisthe means in each line (p<0,05).

The examples prove that differences in the excitgnoé the animals get ascertainable by
numeric analysis of sounds. The method in generappropriate for an analysis of all
animal's sounds. Therefore it is only necessadefme special parameters for an appropriate
description of the features of the selected caléty
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The Social Behavior of Pekin Ducks raised in a Pragtion
Environment.

M. Shea-Moore

Livestock Behavior Research Unit, USDA-ARS, Wdstykete, IN 47907

The Pekin duck originated in China and was impoited the United States in 1875. The
domestic Pekin duck is believed to be a descendénthe wild mallard duck (Anas
platyrhynchos platyrhynchos). There is very limitatbrmation available on the behavior of
these ducks. Mallards are described as dabblingsdand surface feeders. The Pekin duck
shows similar characteristics. Elevated levels gfirassion results in increased feather-
pulling which may lead to tissue damage and ultamaortality. This is an exploratory study
looking at the ontogeny of aggressive behavior @kif ducks raised in a production
environment. Ten pens of ducks, 5 pens of hengrehs of drakes (n=10 ducks/pen), were
raised on litter in 2.4m x 2.4m floor pens contaghione bell waterer and one tube feeder.
Birds were individually marked and behavioral obs#éions were collected using focal
animal sampling with all occurrences of aggresdiedavior being recorded (5 days per
week,15 minutes per pen, for 5 weeks). Dominaneeahthies were calculated and levels of
aggression determined. There were no significafierdnces in levels of total aggression
(pecks and threats) between the hens and dral@8,48d 27.5 interactions per bird per pen,
respectively). However, there was a significantease in the level of total aggression from
week 1 to week 5 of age (P<.001). It was also datexd that significantly more aggressive
interactions (78%)(p<.01) occurred in pen aredsemtthan the feeder space (2% of
interactions) or the waterer space (22% of intésas). Baseline plasma corticosterone
levels were established for Pekin ducks with igmisicant differences existing between hens
and drakes , 5.6 2.13 ng/ml and 6.3 2.13 ng/ml (P>.05). In order to evaluate the welfaf
production ducks, information on basic behaviortgras and physiology is necessary. This
study provides the first evaluation of the develepinof aggressive behavior and the social
organization of Pekin ducks raised for productianposes.
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Perimeter spacing behavior of animals modeled
by computer simulations

W.R. Stricklirt, M. PerlitZ and J.Z. Zholi

Department of Animal and Avian Sciences, UniversityMaryland, College Park, MD
20742 USA
’Department of Applied Mathematics, University ofrijiand, College Park, MD 20742 USA

Animals closely confined in bounded space have beported to position more frequently
near the perimeter of their enclosure than in teter portion. Perimeter spacing behavior
was first reported for cattle and later for pigsickens, rabbits, and guinea pigs. The possible
explanations reported for perimeter spacing inclugeavoidance of the center of the pen
where contact or agonistic encounters are moreagteb 2) thigmotaxic or contact seeking
behavior such that the animal has contact with ehelosure wall; and 3) a form of
anti-predator behavior among chickens. We have @yegdl computer simulation models to
investigate factors causing artificially simulatediimals (animats) to exhibit perimeter
spacing. In this report, all pens are square. Amder program was written to simulate the
movement for animats with different spacing stregegelative to group-mates. In the first
simulation, animats moved randomly, and no perimstacing behavior resulted. In a second
set of simulations, each animat moved in sequepnce, step each, in a manner that
maximized the distance to its first nearest neigh{bliN), nearest two NN, nearest three NN,
etc. until the final simulation was based on eagimat moving one step in the direction that
maximized its mean distance to all group-mates.s T98ries of simulations resulted in
increased perimeter spacing behavior as the nuwb®&MN group-mates that each animat
attempted to avoid increased. These results sudigasiperimeter spacing by animals can
occur simply by all group members choosing to maeéntheir distances from their first two
or three NN. In more recent simulations we haveleygua a predator-prey simulation model
to determine which portions of enclosures offer fi@st location for survival of prey. We
believe that this model has relevance for confiaadnals, not necessarily because of any
relationship to anti-predatory behavior but rathercause these simulations indicate the
portions of pens where interference from conspexifs more and less likely to occur. The
portions of pens where "kills" (or disturbancesg anore frequent would be expected to
correspond to pen space that is of lesser qualitpéhavior such as resting. Animat-predator
and prey movements were random. Matrices of lopatmf kills and locations of surviving
prey were produced as output. The positions of $&\Wils were the corners, followed by the
other portions around the pen perimeter. Thesdtsesulicate that a resting animal is least
likely to be disturbed when in a corner. Otherlirpeter locations provide the next best level
of protection from disturbance by a moving grouptenaOne simple reason that explains all
perimeter spacing is not likely, and the reasonebgbly vary by species, ambient
temperature, group size, and numerous other fadttwaever, our simulations indicate that
perimeter spacing behavior can result from rath@pke algorithms, which do not include
motivation on the part of the animats to seek auntéth the perimeter or avoid the pen
center.
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Cattle can use individual familiar herd members agliscriminative
stimuli

K. Hagen and D.M. Broom
Department of Clinical Veterinary Medicine, MadiaglRoad, Cambridge CB3 OES, UK

The ability of cattle to discriminate between indival familiar herd members was tested in a
learning experiment. From a herd of 14 yearlingtBddevon heifers who had been reared
together, four (the «Ds») were chosen to act agidigative stimuli and six (the «Ss») were
chosen to learn discriminations. The Ss learnethtmse the correct individual out of a pair
of Ds. When they had learned one such discriminatihe experiment was repeated,
requiring them to learn a second pair of Ds. A sooer design was used to assign pairs of Ds
to the Ss.

A Y-maze was constructed from electric fencing witthe home field of the heifers. During
all trials, the two Ds to be discriminated stoothéged to the ground, one each inside of the
Y-maze side arms, about 8 metres away from thé atea of the maze. The arm in which
each D was placed varied randomly, allowing foraximum of three consecutive placements
of one D on the same side. During training, a bubldind the assigned positive stimulus D
was filled with about 200 g of barley while a siamilbucket behind the other D was left
empty. A training trial consisted of an S waitingthe start area for about 45 seconds and
then being allowed to choose to go into one ofdlde arms. If the choice was correct she
was able to eat the barley immediately. If the cbavas incorrect, she was confined in the
incorrect arm for about one minute and then alloteegio to the correct arm and eat the food.

Four training trials per day were carried out wetich subject until they reached the learning
criterion. The learning criterion was set at foansecutive days without incorrect choices, or
alternatively, five consecutive days with a maximahone incorrect choice. The Ss who had
reached learning criterion within 14 days were sgogntly subjected to at least five test
trials each. During test trials, cues emanatingnftbe experimenter’'s behaviour or from the
presence of food were controlled for (the experitmewas out of sight and both buckets were

empty).

Four of the six Ss reached the learning criteridthiw 14 days for both pairs of Ds. The other
two reached the learning criterion within 14 dayghwne pair of Ds, but not with the other.

In each of the cases in which the test trials wayeducted the Ss chose the correct D
significantly often (Binomial tests, one-tailed,85). The speed of learning was influenced
by the pair of Ds to be discriminated (Wilcoxonreg-ranks test, two-tailed, T=21, N=6,

P<0.05), but there was no order effect. All sulgjeetained their ability to make the correct
choice after a twelve day break. The results aseudised in the context of the concept of
individual recognition.
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Influence of environmental enrichment on aggressivbehaviour
and dominance relationships in growing pigs

N.E. O’'Connell and V.E. Beattie
Agricultural Research Institute of Northern Irelgridillsborough, Co. Down, BT26 6DR, UK

Previous studies suggest that environmental enaohrwith substrates reduces aggressive
behaviour among pigs indirectly by acting as a dika. The present study investigated
whether environmental enrichment during rearing &las a direct affect on social behaviour
by assessing (1) aggressive behaviour in a testabdx(2) dominance relationships in the
home pen.

In a randomised block design, three hundred andtywearge White x Landrace pigs were
allocated to one of two environmental treatmendsnfibirth to 15 weeks of age. Five blocks
were used, each containing eight groups of eigls.gHalf the pigs were reared in barren
environments with slatted floors and recommendeatesmllowances. The remainder were
reared in enriched environments with three timesrdtommended space allowance, solid
floors and access to substrates. Aggressive balmavsuch as headthrusting, biting or
fighting, was assessed by placing three (or sonestitwo) piglets from one group in a
wooden test box (1.6 x 1.6 x 0.78m) together white¢ (or two) piglets from another group
for 30 minutes. Tests were repeated each week dreerto four weeks of age and in each test
both groups were unfamiliar but came from the samaronmental treatment. Behaviour was
recorded in real time via camera. Dominance ratatigps were assessed by depriving each
group of pigs of food for 18 hours and than prawidifood in a single-space feeder. The
identity of each pig which displaced a penmate frame feeder was then recorded
continuously for 15 minutes. Tests were repeatedt dwee consecutive days at 12 weeks of
age and dominance was calculated from the averaijey do displace penmates from the
feeder (the greater the ability the lower the scor@he average number of fights a pig
engaged in within 30 seconds of being displacedhftbe feeder by a penmate was also
recorded. Individual body weights were recorded regular intervals throughout the
experiment. Results were analysed by Analysis ofaviae.

Piglets from barren environments were more aggres$ian their enriched counterparts in
the test box and this difference became more evidéh age. In the first test piglets from

barren environments sniffed other piglets moreussgly (P<0.001), in the second test they
showed more sniffing and headthrusting (P<0.05)hénthird test they showed more sniffing,
headthrusting and biting (P<0.001) and in the foust they showed more sniffing,

headthrusting, biting and fighting (P<0.001). Thatune of dominance relationships also
appeared to differ between barren and enrichedr@mwients. In barren environments

dominance was associated with aggressive behadoung the dominance test (r=-0.27,

P<0.01) and also in the test box (r=-0.23, P<0.0@5¢nriched environments dominance was
associated with body weight (r=-0.23, P<0.05).

The results suggest that environmental enrichmeringl rearing facilitates the development
of social skills so that body weight and not aggi@s determines dominance.
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Changes in the social and individual behaviour of toiler chickens
under enriched conditions in an uncontrolled envirmment in
Mexico

A. Tejeda and F. Galindo

Departamento de Etologia y Fauna Silvestre, Facltta Medicina Veterinaria y Zootecnia,
Universidad Nacional Autonoma de México, Ciudadwdrsitaria, 04510, México D.F.

The aim of this study was to compare four methdd=naching the behavioural repertoire of

poultry under an uncontrolled physical environm@&uultry production is the most important

way to obtain animal protein in the diet in Mexiddowever, producers of 'uncontrolled

environment' systems still have to face seriousmecncal problems due to the high incidence
of welfare and health problems under these conditio

Five groups of 44 Ross line broilers each (11 tinds) were observed. Group 1 (G1) was
enriched with a perch, group 2 (G2) with a dushivet box, group 3 (G3) with plastic toys
and fresh weeds, group 4 (G4) with a combinatiothose three manipulations, and group 5
as control group. Behavioural sampling was used¢ord, during 120 hours of observation,
information on the frequencies of social behavibergents (pecking and social contact) as
well as on individual behavioural events (peckimgeats, use of perch, and use bathing box).
A Kruskal Wallis test was used to compare behadbevents between groups.

The frequency of head pecking was lower in the graith the dust bathing box (p<0.05).
The groups with the highest frequencies of headipgavere both the group with the perch
(G1) and the group with the combination of all ehimg devices (G4) (p<0.05). The
frequency of use of the perch was higher in G1 {B4n(p<0.05). These results suggest that
the use of dust bathing boxes reduce the leveteadl pecking in broiler chickens and could
be an alternative to reduce welfare problems idsbltoused under ‘'uncontrolled' conditions
in the Mexican tropics.
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Utilisation of space by chickens tested in differeirearing
densities

C. Arnould and J. M. Faure
Station de Recherches Avicoles, INRA — Centre desT87380 Nouzilly, France

An heterogeneous utilisation of space exists inlén®inducing high local concentrations of
birds which could increase the occurrence of hgaitinlems. To assess broilers motivations’
for using available space, we compared local diessdf broilers reared at 15/m2 and 2/m?2
(very low density). Broilers were reared in 9 x Jpens containing 10 feeders and 5 drinkers
placed centrally. The number of birds standing iy in 18 1m? squares was recorded by
scan sampling (5x3 scans) at 4, 5 and 6 weeks ef(a$i4, wk5, wk6). Areas free of
equipment (Free) and with drinkers and feeders (@&re distinguished. The behaviour and
location of sixteen identified individuals were edt(5x2 scans) to assess their choice of
place for lying. One group of 2/m? (gr2a) and oh&%/m? (grl5a) were tested in August. The
temperature during observations was high (21-31T@jo other groups (gr2n, grl5n) were
tested in November (21-26°C). Animals were alsaettsat 7 weeks of age (wk7); 86.7%
were removed in grl5n to obtain a density of 2/méach group to assess the incidence of
rearing density on birds’ behaviour.

The mean density/m? was significantly higher in th&n in Free (p < 0.05, chi? test) in gr2a
and gr2n at all ages tested (except at wk5 in gad)in gri5n at wk7 (density = 2/m?). The

opposing result was obtained in grl5n, although-significant at wk4. In grl5a the mean

density/m2 was also lower in DF than Free but @tlwk4. High temperatures seem to induce
an homogeneous use of space when limited spassilalale. In gr2a and gr2n the observed
number of chickens identified lying more often hetDF than in the Free area was often
higher than the converse (see table), althougldifferences were non-significant (binomial

test) in most cases. In grl5a and grl5n the invecseirred, except at wk7. The mean
percentage of chickens lying was not statisticdlifferent in gr2a and grl5a (87.4% vs.

84.4%) and in gr2n and gr15n (82.3% vs. 79.0%).

Number of chickens identified lying more often ifr Bnd Free areas.

gr2a gr2n

wk4 wk5 wk6 wk4 wk5 wk6 wk7
DF 10 12 8 9 10 12 14
Free 5 3 5 6 4 3 0

gri5a grisn

wk4 wk5 wk6 wk4 wk5 wk6 wk7*
DF 4 2 5 2 3 3 13
Free 5 6 7 12 11 10 1
*: 2/m?

When reared at very low density, broilers prefestay near feeders and drinkers and have a
limited use of the other areas. At a higher deraitynals prefer to stay in areas where they
are less disturbed by conspecifics and temperaifitbe pens regulates the utilisation of
space. In conclusion, broilers use space heterogshe even if considerable space is
allocated to them. They spontaneously limit théiygcal efforts.
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Normal Gait in the domestic fowl: A comparative stuly of layers,
broilers, game birds, and ducks

K. Reiter and W. Bessei

University of Hohenheim, Department of Applied Eibyg and Poultry Science,
D-70593 Stuttgart, Garbenstr. 17, Germany

The anatomical characteristics of chickens and sluekated to posture and gait have been
modified considerably through genetic selectionnédmal posture and/or gait have been
considered to be causes of leg problems in ducischitkens. Commercial broilers, Indian
Games and Pekin Ducks are characterised by a ldigjance between the legs and a
horizontal posture of the body, while layer typeckbns, Malay and Indian Runner ducks
have a small distance between legs and an uprig$tuge of the body. Comparative gait
analysis were carried out in the birds of the abhoeationed breeds and species. The gait was
recorded by a PC-operated videotracking system.vEngcal and horizontal movements of
three points of the body, at both legs and thecabeegion, were recorded by a camera in
posterior position, while the birds were walking atreadmill. The movements of the points
were recorded simultaneously and plotted agairstithe axis.

Layer type chickens place their legs directly unther centre of gravity and thus the body
moves in a straight line. Broilers and Pekin duak€ontrast, move the centre of gravity step
by step laterally towards the position of the supipg leg. The same pattern was also found
in the Indian Game fowls. Malay chickens and thaidn Runner ducks walked like laying
hens. The results show that duck-type and chickpe-walking was influenced by the
anatomical characteristics rather than by the sgeor breed of birds. The changes of the
anatomical characteristics in ducks and chickenswalonecessarily lead to leg problems:
both, duck-like walking in chickens and chickengypalking in Indian Runner ducks do not
impair the walking ability as it is known from blei chickens.
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Behaviour and welfare of veal calves in large groupand
traditional systems: a comparative analysis underammercial
conditions

E.A.M. Bokkers and P. Koene

Ethology group, Department of Animal Sciences, Weggen Agricultural University,
Marijkeweg 40, P.O. Box 338, 6700 AH Wageninger, Nétherlands

Keeping veal calves in a social environment witbuegh space to move around and feeding
them by teat is believed to improve welfare. Thaspects were realised in a new housing
system called Peter's FafnfPF). A study was done to compare behaviour anifameeof
veal calves kept in PF with that of calves in twamitional housing systems.

Of each housing system six commercial farms withstémn-Friesian bull calves were
selected (n=18). In PF the calves were housed fhenstart of the fattening period in a group
of 80 individuals (1.8 ficalf) and were teat fed via computerised, autarrfagding stations.
The calves in traditional group housing (GH) weoaiged individually during the first eight
weeks (1.2 rficalf), thereafter in groups of 6 calves (1.&aalf) and were bucket fed. The
calves in individual housing (IH) were kept in @sitduring the whole fattening period (1.4
m?/calf) and were also bucket fed. All calves werm féth milk replacer and a grain mixture
(max. 250 g/calf/day) according to a commercidkefaing schedule. The calves in IH and GH
were fed twice a day. The calves in PF could getptredetermined amount of milk in the
feeding station during three feeding periods. Alinfis had wooden slats and no substrate on
the floor. Behavioural observations were done akn2, 3, 6, 12 and 24 after arrival of the
calves at the farm. In these weeks video recordiveye made to observe 24 hours activity by
measuring every 20 minutes the percentage of cabaesling. The number of recorded calves
was in PF 80/farm, in GH 6/farm and in IH 2/farnt.tAe same weeks 10 (PF) or 20 (GH and
IH) randomly selected calves were observed at dach every three minutes during 1.5
hours between 9:00 and 12:00 am.

The mean activity of calves in PF was constant gverday. This in contrast with the activity
of calves in IH and GH, which showed two peaks adieeding time. Over the whole period
calves in PF showed significantly (p<0.001) lessaamal oral behaviour (15.7% + 1.6) than
calves in IH (23.7% + 1.9) and GH (24.2% =+ 2.1).ring the first 6 weeks abnormal oral

behaviour in PF consisted mainly of cross suckihgreafter, like in IH and GH, mainly of

tongue playing and manipulating objects. In allethrhousing systems abnormal oral
behaviour increased over time (p<0.05). Over theolevhperiod self-grooming was

significantly (p<0.002) less observed in PF (3.9%.4) than in IH (7.0% + 0.4) and GH

(6.1% + 0.4). In PF self-grooming increased overweeks (p<0.05), eventually to the level
of the two traditional systems.

Except for the occurrence of cross sucking, theabeliral results suggest that the welfare of

the calves in PF compared with that of the calweddiand GH is improved during the first
period. At a later age the results indicate simitalfare status in all three housing systems.

192



Poster presentations

Salivary cortisol and catecholamine in elephantsa pilot study

Exner C! and Zanella A.J.

! Department of Biology, Philipps University Marbu§032 Marburg, Germany
(exner@mailer.uni-marburg.de)
2 Department of Animal Science, Michigan State Ursitgr USA

In zoos elephants are kept under restrain housindittons. Consequently, this can result in
a stress syndrome. In order to assess the aniwfare in this artificial environment it is
necessary to analyse physiological aspects as agelbehavioural patterns. Cortisol and
catecholamine measurements in saliva are well lested in various domestic species and
human beings. However, measurements of these hesriteve never been applied in zoo
elephants. To record changes in physiological paté is necesessary to define baselines
also for these animals.

In this study 8 female elephants of two zoos waotuded. The age of the elephants ranged
from an average age of 7 years (Africans) to arramee age of 31 years in the Asian
elephants. Daily salivary samples for cortisol @atecholamine determination were taken at
two hours intervals (8 am - 5 pm) over a time wéfdays. The samples were collected using
cotton buds. Cortisol concentration was analysedaloyoimmunoassay and catecholamines
(adrenaline, noradrenaline, dopamine) were detdayedPLC. During the sample collecting
period behaviour of the elephants was observeg &ain 7 am to 5 pm. Feeding behaviour,
walking, stereotypic behaviour and social intexatsi between the animals were monitored.

Elephants in both groups were handled carefully thgir keepers. Neither aggressive
behaviour nor fights between the elephants coulolserved during the experiment. The
frequence of physical contacts like touching, smiffto each other or grooming was low. The
elephants spent 41% of the observation time witd fmtake. There was no major variation
of these behavioural patterns related to the simglgs and to the single individuals,
respectively. Novel food like gras, leafs or appggsto an increase of the frequence of food
intake. In both zoos animals were chained durirgriights. During the time of fixation five
of eight elephants showed stereotypic behaviourcwhwas specific for each individual.
Weaving, head shaking and chain clashing could bserved. One elephant showed
stereotypies more often than the others. It passady 30% of the day time with weaving.

The highest levels of cortisol were found in thdyemorning with 1.886.81nmol/l (mean +
sem) and the lowest in the late afternoon (0499 nmol/l). No difference in average
cortisol concentration between dominant and subdanti females were found (dominant
n=2; 1.3290.73 nmol/l; subdominant n=6 1.30869 nmol/l). The data of catecholamines
showed a high variation in concentration which wpscific for each animal. It seems that
catecholamines also show a diurnal progression dikéisol with minimum values in the
morning and in the after-noon and a maximum levwe? gm for adrenaline (14.59+34
nmol/l) and noradrenaline (15.95:82 nmol/l). The maximum for dopamine was found 2t
o'clock (19.586.72 nmoll/l).

Saliva has the capability to become the body fhficchoice to monitor glucocorticoid and

catecholamine concentrations in elephants and lggssiher species. The sample collection
is easy and non-invasive. The keeper is able featdhe samples by himself.
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Effect of prenatal exposition to low magnetic fieldon behaviour
of calves

J. Broucek, M. Uhrincat, A. Hanu$ and C. W. Arave

!Research Institute of Animal Production, 94992 &i8lovakia.
2Utah State University, Logan, UT 84322, USA

The aim of this experiment was to prove a hypothegiether the low magnetic field with a
magnetic induction ranging from 15 puT to 42 uTplad in the last three months of
intrauterine development, has a negative influemcéne growth and behavior of calves after
weaning. We used 24 Holstein calves. The mothersialf calves were exposed to a low
magnetic field (MF) from the 196th to 258th daygafstation, while the mothers of control
calves were in an environment with a zero MF. Cawgse exposed to a magnetic induction
from 42,1 uT(head) to 15,0 uT (hind part). We caned three observations of maintenance
behaviour, at the age of 14, 16 and 19 weeks. Atittervals of 10 minutes the general
activity of each of the animals was recorded. Tyiegl time was longer in the trial group
during all observations. In both groups, the lytimge was significantly (P<0.05) prolonged
with age. A similar trend was also found in thediof lying with ruminating and in the total
time of ruminating. The standing time was signifit (P<0.05) decreasing with age. In both
groups, the shortest periods of lying with rumingtiand total ruminating and the longest
periods of standing were at the age of 14 weeks.

The maze learning ability tests were conductedhatage of 15 weeks. The 6 unit maze was
constructed in the pen 16.4 x 4.5 m from steeldeh®& m high covered with a black plastic
sheet. On the first observation day the calves twated five times, the first test was for
training. Time was recorded from entering to ekitboth groups, the shortest time spent at
part P1 was recorded in the first run. In the others from this first observation day, the
duration of stay was slightly prolonged in bothugws. The following day, in the fifth run, the
calves from the control group behaved similarlyiraghe fourth run, but the stay in the part
P1 was prolonged in the trial group due to exptosatreactions, mostly in males. A
significant difference P<0.05 between the first aadond day (18 s vs. 41 s) was found in the
trial group. The frequency of the sniffing of thall® was higher in males. The total time of
standing in maze decreased from 48 s in the firstto 28 s in the second run, and this level
was maintained until the fourth run. There wasghhincrease in the fifth run to 70 s, and this
time changed only negligibly until the eighth rdrhe average levels on the first and second
days (35 s vs. 69 s) were significantly differeaMe evaluated the orientation of the calves
according to the number of mistakes and returrthéoentrance part (P1). Entering part P4
(blind way) was considered a mistake. Animals fribra trial and control groups made the
same number of mistakes (26). In the trial grobpre were more returns on the second day.
On both days, there were generally less returbarcontrol group. Calves from the control
group ran across the maze in the first day sligsibyver than calves from the trial group (76 s
vs. 69 s). Beginning in the fifth run, the time spé the maze was prolonged in the trial
group. Due to the time extension, there was a fsgmt difference between the average times
on the first and second days (69 s vs. 113 s)drirtal group.

The results did not show a negative effect of pi@nexposition to the magnetic field on
maintenance behaviour, only exploratory behaviosrewntensified.
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Effects of stage of lactation and parity on the lyig behaviour of
dairy cows in tie-stalls.

S.J. Chaplihand L. Munksgaard
! Scottish Agricultural College, Veterinary Sciesc®ivision, Dairy Health Unit,
Auchincruive, Ayr KA6 5AE, Scotland.
2 Danish Institute of Agricultural Sciences, Depaent of Animal Health and Welfare,
Research Centre Foulum, 8830 Tjele, Denmark.

Lying behaviour is often used as an index of cownfwot. However, there is very little
published information about the effects of cow dastsuch as stage of lactation and parity on
lying behaviour. Hence, the behaviour of 58 Darftsiesians in tie-stalls was continuously
recorded on video for 21.5 hours, starting betwE200 and 14:30. The cows were in their
first (n=29), second (n=14) or third lactation (5¥1There were 24 dry cows, 16 early
lactation cows (<100 days in milk) and 18 late déicih cows (>200 days in milk), divided
between the three age groups. Each lying down iamdjrevent was split into four stages and
the time of onset of each stage was recorded frenvideo. The four stages of lying were:
L1) characteristic, rhythmic swinging of the headhwthe muzzle close to the ground, L2)
one knee and shoulder lowered towards the grouBfiweight taken onto both knees, L4)
sternal recumbency with the legs and body stilt. figing, the four stages were R1) sternum
raised from the ground, R2) stretching forwardswiite head and neck but flanks still resting
on the ground, R3) weight taken onto both kneesk Hags straightened, R4) standing
balanced with four feet on the ground.

First lactation cows took less time to lie down {lL4) compared with older cows (26 sec

versus 32 sec, P = 0.02), probably due to havisigoater preparatory phase (L1-L2) (18 sec
versus 21 sec, P = 0.06), whereas stage of lacthtid no effect on duration of lying down

movement (P > 0.10). Time for rising was not a#elcby either stage of lactation or lactation
number (P > 0.10). Cows in early lactation spess léme lying in total than cows in late

lactation and dry cows (early: 576 min versus I820 min and dry: 761 min, P < 0.0001)

and the maximum bout length was shorter (earlyi&®2; 136 and dry: 176 min, P < 0.0001).
The number of lying bouts decreased from earlyate lactation and dry cows had the least
number of bouts (14.3 versus 11.7 and 8.6 bouii2P. < 0.001).

In conclusion, parity had minor effects on lyinghbeiour, whereas stage of lactation strongly
affected lying behaviour. Discomfort while lying @tio a high tension in the udder in early
lactation may reduce the lying time and increase namber of bouts. However, early
lactation cows may also spend longer eating whiely @ffect their timebudget including
lying behaviour.
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Risk factors for intersucking in Swiss dairy heifes: an
epidemiological approach

N.M. Keil*, L. Audigé and W. Langharis

YETH Zurich, Institute of Animal Sciences, Physigl@amnd Animal Husbandry, Schorenstr.
16, CH-8603 Schwerzenbach, Switzerland

?Institute of Virology and Immunoprophylaxis, PO B6x-3147 Mittelhausern, Switzerland

Intersucking, i.e. cattle sucking the udder of &esifor cows, is a problem often reported in
dairy herds and may lead to udder damage, mastitils loss, and finally culling of breeding
animals. We conducted an epidemiological studynalyse risk factors for intersucking in
dairy heifers in Switzerland. We randomly selec18® dairy farms with constant housing
and management conditions for at least three y&yran-site personal interview, we asked
the farmers about a broad spectrum of environmefateiors possibly associated with
intersucking, such as housing conditions, the mameagnt, and feeding of calves and heifers.
The number of heifers that had performed or wenmeotly performing intersucking was
recorded on each farm. In total, 2768 heifers (Ssown Cattle, Simmental and Holstein
Friesian) were included in this study. Intersuckiag been observed in 303 of them.

We analysed data at the farm level using path asalyPedhazur, E.J., 1982. Path analysis.
In: E.J. Pedhazur and J. Elazar (Ed.), Multiplergsgion in behavioural research. CBS
College Publishing, New York, 577-635). Two outcomaiables were considered, i.e. the
occurrence of intersucking on the farm and the qriign of intersucking heifers above the

cut-off of 7.2 %. We used multivariable stepwisechyaard logistic and linear regression

analyses to build final models with significant Ipaip<0.05). Breed factors were treated as
confounders to control their influence on environtaéfactors.

Housing conditions of calves before weaning wergnificantly associated with the
occurrence of intersucking. In particular, calvesich had no access to barnyard or pasture
(p<0.05) and were reared in pens in enclosed Img#{p<0.01) were most likely to become
intersucking heifers. In addition, factors of tleeding management of heifers after weaning
were associated with intersucking. Heifers had rereiased risk of intersucking if, for
instance, they were not fixed while feeding (p<0,08&ceived less than 0.5 kg concentrate per
day (p<0.01) and 40 % or more maize silage (drytenaatio) (p<0.05) after weaning.

Our results suggest that (a) a stimulating enviremmespecially in early life and (b)
undisturbed access to an appropriate diet (thatsrikee nutritional and behavioural demands
and enables the development of the rumen) duriegwtbaning period reduces the risk of
intersucking. We are currently testing these hyps#is by direct observation under particular
farming conditions.
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Milk cortisol content, heart-rate and behaviour ofcows milked in
an automatic milking system

C. Wenzel, S. Schonreiter, J. Unshelm

Institute for Animal Hygiene, Ethology and Animatl¥&re, Veterinary School, Ludwig-
Maximilians-University, Schwere-Reiter-Strasse 980797 Munich, Germany

The objective of the present study was to exanhieesffects of milking cows in an automatic
milking system on milk cortisol content, heart-rated behaviour.

Investigations were carried out on 39 experimentads milked in an automatic milking
system (Lely "Astronaut”) and 15 control cows mik&vice-daily in a double-sided milking
parlor. The two groups were kept under the samédndyry conditions. The experimental
cows had free access to the automatic milking syste

Cortisol content, heart-rate and behaviour were sonea simultaneously. Samples were
taken either in the morning (5-8 a.m.) or in the&afoon (3-6 p.m.). Milk samples were
analysed by radioimmunoassay; heart-rate was medhsusing a commercial heart-rate
monitor (POLAR" horse-tester); step and kick responses during mgjliere observed with
continuous recording. For statistical analysis SR&Swvindows was used. Differences of
means were analysed using both independent anebigaiests.

In the morning the milk cortisol concentration adws milked in the automatic milking
system was significantly higher (p<0.05) (26662 nmol/l; n=15) than that of cows milked
in the milking parlor (1.34#0.44 nmol/l; n=7). In the afternoon the results thoe automatic
milking system (1.921.26 nmol/l; n=20) also tended to be higher (p<8)Ofhan for the
milking parlor (1.1%0.4 nmol/l; n=8).

Cows milked in the automatic milking system hadgmi§icantly higher heart-rate (p<0.001)
while standing in the milking stall (&8 beats/minute; n=30) than before enteringt@B4
beats/minute; n=23) or after leaving it #&lbeats/minute; n=19).

Step responses during milking occurred more ofpe® 1) in the automatic milking system
(2.4+1.8 steps/milking; n=26) than in the milking par{0r5t0.3 steps/milking; n=15). Kick
responses were rare in both systems.

The three parameters examined are indicators e$stiTherefore, the results suggest that
cows experience greater stress in the automatikingilsystem than in the double-sided
milking parlor. Possible causes for this elevatgdss include more rank related conflict
associated with entering and leaving the autonmaiiking stall, lack of habituation, and
insufficient management of cows.

It is proposed that both optimizing cow traffic amebre attention to individual cows could
improve the situation.
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The restraint test for cattle: females are more dficult to restrain
than males

R.J. Kilgour
NSW Agriculture, Agricultural Research Centre, TgenNSW Australia 2823.

The restraint test was developed by Boivin et @B@ Appl Anim Behav Sci 39: 115-122) as
a means of assessing the docility of beef catflaey showed that the test was capable of
detecting differences between cattle reared und@reht conditions in that cattle that were
reared in close contact with humans were more @agitests carried out when they were 4
and 8 months of age and were never aggressive deswarmans. Later, Le Neindre et al
(1995; J Anim Sci 73: 2249-2253) confirmed thesrilts and also calculated a heritability of
approximately 0.2. In the study reported heresdduthe restraint test to determine whether
heifers and bulls differ in docility and also whethdocility is related to feed conversion
efficiency (NFCE), feed intake and growth rate. gia heifers (n=96) and bulls (n=87) born
and reared at the Agricultural Research Centrengieawere subjected to a single restraint
test at a mean age of 8 months (range 7 to 9 mpnifss involved placing each animal on
its own in a pen measuring 6m x 6m for 30s afteictvitime a human entered the pen and
stood quietly in a corner for a further 30s. Ag¢ tbnd of this period, the human interacted
with the animal and tried to restrain it in a 2r@re square in one corner of the pen. This was
done as calmly as possible using only the body mewvis of the human or gentle touches
with a light cane. In all of the tests, this hunveas the same person. Immediately following
the restraint tests, the cattle were then planevo large pens, heifers in one, bulls in the
other, for 20 weeks where they were allowed actes) automatic feeders. Each animal
was fitted with a transponder which meant that, nvtiee animal went to feed, the amount
eaten was automatically recorded. The animals werghed weekly and NFCE was assessed
by the relationship between liveweight gain andifegake. Nineteen heifers (19.8%) and 12
bulls (13.8%) did not accept restraint and this diéerence was not significang{ = 1.17).
Heifers, however, took longer to restrain thano(@5.1 vs 38.5 sec, P< 0.05) and attempted
to escape more (0.63 vs 0.14 attempts to escapegieP< 0.01). There was no relationship
between docility and NFCE, intake or growth rate.
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Influence of stocking density and environmental ennchment on
behaviour and productivity by male, domestic turkeys

Jutta Berk

Federal Agricultural Research Centre (FAL), Inst&wf Animal Science and Animal
Behaviour, 06193 Nauendorf/Merbitz, e-mail: berkf@&tde, Germany

Intensive turkey husbandry systems are normally atptipped with internal structures or
outdoor areas. The enrichment of environment isveag to give the animals the opportunity
to exercise most normal patterns of behaviour anthis way can improve the welfare of
animals. Within the present limits of scientificdmledge it is not possible to determine the
optimal stocking rate related to productivity anelfare in any simple manner.

The purpose of this study was to evaluate the &ffeec behaviour and productivity of turkeys
by provision of elevated levels, straw bales ant$ida areas in dependence on two stocking
densities.

In total, 540 day-old male turkeys of line BUT Bigéere placed in 12 compartments in
environmentally controlled, light-proof rooms measg 4.5 x 3.9m. Each of the 4

compartments was equipped either with elevatedidevamps and straw bales or outside
areas and straw bales or only with litter. The b&ha was video-recorded 23 h per day
twice per week from 2 weeks of age up to 21 weBkhavioural observations were analysed
using time sampling in ten-minutes-intervals. lali#idn, body weight, food consumption and
mortality were recorded. Data were analysed by guskhiM-Procedure of the Statistical

Analysis System (SAS Institute).

The usage of elevated levels depended upon agidsf lstocking density and light period.

The outdoor areas were frequented decreasingly msthg age and body weight and in

dependence on weather conditions. The usage ok diedes as sitting space as well as
foraging material began during the second weelgefumtil the end of the experiment.

Body weight was only significantly higher in thengpartment with elevated level and lower
stocking density at the end of the experiment. Emvhental enrichment and low stocking
density reduced mortality. The mean feed consumppier bird was greater in groups with
low stocking density, but differences were no digant.

In conclusion, commercial turkeys accepted and tise@ffered structures depending on age
and stocking density. Environmental enrichment mepd walking ability and health of birds.
However, according to our observations the anirhalge problems to use the structures with
rising body weights. With respect to animal welfaesolution of these problems seems only
possible by enriching the environment and by selgcappropriate breeds and strains of
turkeys.
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Avoidance of vibration and thermal stress by broile chickens in a
choice chamber

S. M. Abeyesinghe®, C. M. Wathe§ C. J. Nicof & J. M. Randall,

!Silsoe Research Institute, Wrest Park, Silsoe,@ddMK45 4HS. UK
University of Bristol, Division of Animal Health drHusbandry, Langford House, Langford,
Bristol, BS18 7DU. UK

We investigated the common currency potential ci@ice technique for evaluating transport
stressors; vertical vibration and thermal stresgeEment 1: 12 female broiler chickens,
aged 4213 days were studied individually in two ickochambers; each comprising four
compartments connected through a central zone u@adacompartment wall panels, allocated
at random, assisted identification. Birds wereddsivernight. After training, four treatments
were applied, one to each compartment; Thermal @ir-temperature: 40°C, 18%RH),
Vibration (V- Frequency: 2 Hz, Acceleration: 1 fiisConcurrent Thermal and Vibration (VT
- details as previously) and Control (C - No stoess On each of four experimental days,
birds were randomly allocated to a chamber. Foh edwice, the bird was placed in the
central zone, confined for 10 min inspection, theleased. A choice was defined as entering
a compartment and feeding (5 g pellets), whereuperbird was confined for 60 min. This
procedure was repeated five times on each daytriesd choices were totalled over all birds
and analysed using a Generalised Log Linear Mdded. model predicted mean [SE] number
of choices for each treatment; C: 17.2 [1.4], T:11@.3], V: 13.8 [1.2] & VT: 12.9 [1.2].
There was a main avoidance effect of vibration (T&T6.6 [1.1] vs. V&VT - 13.4 [1.0],
p<0.05) but no main effect of the thermal stressointeraction. The overall response to
vibration supported previous findings on short-teewposure, however the lack of
differentiation between treatments was disappaointirhe experiment was repeated with the
following modifications to increase sensitivity:) @xtending the colour cues to the door
frames outside the compartments, (ii) withdrawakbfequipment controls and the holding
cage from the vicinity of the choice chambers toimise operator interference, (iii)
allocation of birds to a single chamber for theatiimn of the experiment. The predicted mean
[SE] number of choices in this experiment were ndisparate than before; C: 15.5[2.4], T:
20.8 [2.7], V: 12.3 [2.1] & VT: 9.0 [1.8], but naeignificantly. Vibration was avoided (T&C -
18.1 [1.9] vs. V&VT - 10.6 [1.5], p<0.01) and thenas still no main effect of the thermal
treatment or significant interaction. Substantiaffedences between individuals were
observed in both experiments. The extreme motimat®m feed may have suppressed the
requirement to recognise or choose between treasmenexpectedly, the thermal treatment
was not avoided. Perhaps the conditions were liyitdeasant and/or the birds were unable
to associate the delayed ‘unpleasant’ effect ofribat with the compartment. Alternatively,
the conditions were simply not perceived as aversihurther work is required to establish
which of these factors influenced bird choice andwihat manner, before results can be
meaningfully interpreted and useful improvementthmtechnique can be made.
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Comparison of two crossbreeds of meat-type chickengenetic
effect on locomotor behaviour

D. Bizeray, P. Constantin and C. Leterrier.

Station de Recherches Avicoles, Centre |.N.R.Aodes, 37380 Nouzilly, France.
bizeray@tours.inra.fr

Increased activity levels are believed to reduae dbnormalities in commercial flocks of
meat-type chickens. Locomotor activity is differemt fast-growing and slow-growing
crossbreeds during the finishing period but it g been established whether these
differences are induced by genetic factors or lffeidinces in body weight. The aim of the
present study was to focus on activity during tizetig period, when body weights are very
close in crossbreeds with different growth rates @ois to define the influence of the genetic
origin of birds on their locomotor activity whenuwymg.

We compared two meat-type chicken crossbreeddebsdB) which grow fast and are often
lame, and "label" chickens (L) which grow slowlydaare rarely lame. The time budget
(lying, standing inactive, drinking, eating and krag) was measured by scan sampling (SS)
in 6 repetitions of 5 chicks (density = 2.5 bird§/mt 1, 8, 15 and 17 days of age. Standing
bouts were analysed by focal sampling (FS) at@3,13-14 and 20-21 days of age.

Time budgets established by SS did not differ $icgmtly in either line up to 2 weeks of age.
The number of standing inactive birds was signiftbalower in B chicks than in L chicks

from 15 d of age (B = 13 + 2%, L = 24 + 1%) and thanber of lying birds was higher in B
birds at 17 days of age.

Significant early differences were found in feedbmuts (FS): the early activity of B chicks
was half of that of L chicks at 2 and 3 days oldlging duration by bout: 19 + 4 s for B; 45 +
4 s for L, p < 0.05), although their body weightsressimilar at this age (at hatching: B = 36
+0,39,L=43+0.5g). Duration of litter expédion was particularly reduced in B chicks.

The more active chicks during the non-feeding batt8-3 days of age were the same at 3
weeks of age in B stocks but not in L (total dwmatof bout: R = 0.412, P < 0.05, n = 27; time
spent standing by bout: R = 0.409, P < 0.05, n)} 27

In conclusion, the B and L crossbreeds have theesararall activity during the first three
days of life (S) but they exhibit different orgaati®n and composition of standing bouts (FS).
Genetic factors are probably involved in the exgigs of locomotor behaviour in very young
chicks. Correlations between the level of actiatyearly and later ages suggest that selection
of young mobile B chicks might increase activityaaater age, which could therefore reduce
the occurrence of leg disorders.

201



Poster presentations

The influence of male weight, de-clawing and spuramoval and
female plumage condition on the fertility of broile breeders.

Jeroen van Rooijen.

Institute for Animal Science and Health, DepartmehtBehaviour, Stressphysiology and
Management, P.O. Box 65, 8200 AB Lelystad, TheeXatids.

Present adress: Centre for Applied Poultry Reseaddiet Spelderholt»P.0O.Box 31, NL-7360
AA Beekbergen, The Netherlands.

A well-known problem in the broiler breeder hushang the decrease in fertility in the
second half of the laying period. Mainly two fact@re held responsible: a lower libido due
to, in this period higher, male weight and damagée, in this period often bare, female skin
(caused by loss of equilibrium during copulationthgse heavier males). For this reason male
weight is kept low and males are de-clawed. Soneispurs are removed too. Earlier
research suggested that male weight higher thamm®ended by the breeder did not have a
negative effect on fertility. The influence of maleeight, spur and/or claw removal and
female plumage condition is investigated in a Seoietests.

In each test one male and one female, aging bet@®emd 39 weeks, were housed at both
sides of a fence in a visually isolated room. Afteee days the fence was raised from outside
the room, enabling interaction for 30 minutes. Thanfrontation was repeated on four
successive days, each confrontation being videdtaplefemales were raised with males till
21 weeks of age, but had never had any contactavittale afterwards (two compartments
with 25 females each). In half of the females plgenan the back was artificially removed
before testing.

Males originated from four compartments (16 males 80 females per compartment). In two
compartments the last part of both back and inoes ivere amputated in the males. In all
compartments spurs were removed in half of the sndteone de-clawed flock and in one
flock with intact claws males were allowed to beeoheavier. All 16 possible combinations
were tested once. Results are tested by analysariaince.

In 75% of the tests sexual behaviour occurred. leamales (mean weight: 5,1 kg) were
sexually more active than the less heavy males r{nvesight: 4,7 kg). They performed

significantly (p = .041) more unsuccessful attemgtsl had a tendency to perform more
successful copulations. Probably the heavier maéze more vital.

In the first part of the laying period spurs arthes small. As expected presence or absence of
spurs had no significant influence on the numbeswécessful or unsuccessful matings.
Significantly more successful (p = .013) and monsuccesful (p = .007) matings occurred
between hens with intact plumage and de-clawed sntlan in the three other possible
combinations. Perhaps males were afraid to math witificially bare hens. No female
damage was found, making female avoidance ledy likbese results suggested that a higher
male weight did not need to have a negative etiadertility and that de-clawing could have

a positive effect.
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The effect of water restriction on the appearancefdhe faeces and
behaviour of heifers

J. Hoffmann, L.C. Pinheiro Machado F°, M.C. Yurids]. Hotzel and A.L.
Schmitt

Lab. de Etologia Aplicada, Depto. de Zootecnia s.0Rural, Universidade Federal de Santa
Catarina, CP 476, Floriandpolis, SC, Brazil, 88.0800. E-mail: LCPMF@cca.ufsc.br

Water is essential for life. An insufficient supptyay lead to a chronic restriction that most
often is not perceived by the stock person, but maye considerable consequences on the
animal’s well being and production. The objectiwéghis work were to study the effect of
water restriction on the behaviour of bovine haifand to develop a method of diagnosing
water consumption deficiency through the visualesppnce of the faeces. This experiment
was carried out during the spring of the subtrdpatianate of Floriandpolis (27° S), Brazil.
The experimental design was a Latin Square witke fineifers (lines) and five periods
(columns), where the following treatments were mnly assigned: 130%, 100%, 77%, 59%
and 45% of the daily requirement of water (NRC,9)9&ach period had 6 days plus one day
interval, when all animals had watad libitum On the sixth day of each period the heifers
were continuously observed from 6:30 to 18:30 te frequency of drinking, defecation, and
urination was registered. Every five minutes a sufatiie group was made, and the following
behaviours were recorded: eating, ruminating, lystgnding, self-grooming and inspecting
pail. At each defecation a sample for dry matteMjanalysis was collected and a visual
evaluation of the faeces, which received a scana @ (driest) to 4 (wettest), was made. Data
were analysed using SAS analysis of variance anesigual correlation analysis between
visual score and DM content of the faeces was matger restriction had no effect on any
behaviour (P>0.20), except for inspecting pail (P2), which was longer at maximum
restriction. There was a significant effect of tmeant on the DM of faeces, which increased
(P<0.006) with water restriction. Water restrictias expected, reduced the frequency of
drinking (P<0.006), of defecation (P<0.03) and ahation (P<0.0001). There was a -0.41
correlation (P<0.0001) between the visual scorethadDM rate of the faeces. We conclude
that the reduction in water availability altereé frequency of defecation and urination of the
heifers. Additionally, not only was water restrasticorrelated with changes in the DM of the
faeces, but we were also successful in developmgthod of assessing the latter through the
visual appearance of the faeces.
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The flexibility of feeding patterns in individually housed pigs.

H.L.l. Bornett, C.A. Morgar, A.B. Lawrencéand J. Manh

! Institute of Ecology and Resource Management, étsity of Edinburgh, West Mains Road,
Edinburgh EH9 3JG, UK
2 Animal Biology Division, SAC, West Mains Road nBdirgh EH9 3JG, UK

When pigs are group housed, individuals may beedkaiccess to the feeder at preferred
times by other group members. Indeed, when cordp@réndividually housed pigs, group
housed pigs eat less frequent, but larger mealss Juggests that individuals have to alter
their feeding behaviour due to constraints impdsgdyroup living. Therefore, it would be
advantageous for pigs to have flexible feedingguast in order to decrease the impact of
group housing. The aim of this study was to assesdlexibility of feeding patterns by
restricting the time of access to food of previgusl libitum fed pigs and then returning them
to 24 hr access.

32 Large White X Landrace pigs were used in an ex@at of 2 blocks (16 pigs per block)
each comprising 3, 2 week periods. In each bldaking Period 1, all pigs were allowed 24
hr access to food after which, in Period 2, 8 @& fiigs had restricted access to the feeder
between 11.00 and 13.00h of each day. The rengaBipigs continued on 24 hr access to
food and acted as controls. In Period 3, all pigse returned to 24 hr access to food. Daily
feeding pattern and food intake were recorded tiinout. Behavioural observations in the
form of scan samples were made and pigs were wetitgtiee a week.

In Period 2 the restricted pigs had fewer visit$hie feeder per day, 34.0 vs 70.1 (P<0.001);
of a longer duration, 98.3s vs 64.5s (P<0.01); withigher food intake per visit, 64.9g vs
33.3g (P<0.001) than the control pigs. Daily fanthke and live weight gain were lower
(P<0.001) for the restricted pigs in Period 2 tifi@nthe control pigs. Restricted pigs spent
more time rooting (P<0.05), and less time sleefg0.05) and feeding (P<0.05) than the
control pigs in Period 2. There was a large vemmabetween pigs in terms of how they
altered their behaviour. An indication of flexibjl was gained by comparing feeding
behaviour and time budgets between Periods 1 anth®. pigs that experienced a period of
restricted feeding either resumed their previousabmur or showed the same trend as the
controls.

It was concluded that feeding behaviour was flexidhd time budgets were resilient across
periods. The individual differences in changesfeeding behaviour and time budgets
between pigs could be indicative of different way<oping with a change in time of access
to food. This may have implications when pigs iaiged in that some pigs may be able to
adapt more easily than others.
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Pig reproductive behaviour in a dynamic service syem for gilts

D. F. Grigoriadi§, S. A. Edwards P. R. English and F. Davidsdn

'Department of Agriculture, 581 King Street, Uni\igref Aberdeen, Aberdeen AB24 5UA,
UK
’A. Simmers Ltd., Mains of Bogfechel, Whiterashbsrdeenshire AB2 0QU, UK

The dynamic service system is a recently develoggthnt of group mating. In such a
system a team of boars is placed with the femé&desiing a group in which copulation takes
place with minimal supervision. The female popwlatof each group is changed on a regular
basis, while the team of boars remains unchangedailbd assessment of the mating
efficiency achieved by the sexual partners groupesdich a system has not been reported.

The behaviour of 80 gilts and 14 boars was obseoxet a 54 day period in a dynamic
service system with pens of 20 gilts and 4-5 bo@he female population of each pen was
changed weekly, four new gilts were introduced ith® service pen while four of the oldest
were removed. The newly introduced gilts were péghto be mated at their second oestrus
since they were injected with PG600 15-17 daysrgadheir entry (mean age 207.94 days,
SD= 11.85 and mean weight 108.91 Kg, SD= 3.71)ogdther 933 mating attempts (MA)
were recorded. Behavioural details of each obseMAdwere taken and the mating quality
was defined by using quantitative behavioural dateThe hierarchy of the boars in each
team was determined in a pair feeding test andegiibn scores were regularly recorded.

MAs were not evenly distributed across the day witheak shortly after feeding time (9 am).
The mean first boar mount latency (FML) was 2@D8 min and the mean MA duration was
7.51+0.16 min. Moreover, a significant correlation (r8.38, p<0.01) was identified between
FML and duration of MA. Only 9.3 and 18.3% of thieserved MA were classified as ‘very
good’ and ‘good’ while 34.7, 24.1 and 13.5% weransuccessful’, ‘poor and ‘fair
respectively. The mating quality differed signifitly between teams of boars (all p<0.001)
and individual boars within each team (all p<0.08)e most notable reason for the mating
termination was interruption from another compettioar (29.2%) while only 1.5% of the
observed MAs were interrupted by another gilt. M quality was strongly related to the
reason of its terminatiorx{=119.41, p<0.01). There was no effect of the matgas rank on
the mating success achieved. 84% of the 80 giltthéenstudy had a positive pregnancy
diagnosis test. Those gilts received more total MAd total ‘good’ + ‘very good’ MAs (T=
2.33, p<0.05 and T= 2.25, p<0.05 respectively), @nce significantly heavier at the time of
the selection (T= 2.80, p< 0.01) than the negatimes. However, positive and negative
animals did not differ significantly in their ag&=<0.95, p=0.34) or their mean lesion score
(T= 0.51, p= 0.33). Gilt lesion scores reached aimam three days after entry and
subsequently declined over time (r=-0.75, p<0.05hvided that a good knowledge of the
factors influencing the activity of the sexual pars kept in such a system is obtained, the
dynamic service system could be a valuable alteat future pig production.
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Talking about cattle behaviour to beef farmers, hedsmen and
lorry drivers: A strategy to improve cattle welfare and
meat quality in S&o Paulo State, Brazil

Jodo Gilberto Benfg Carlos Eduardo Rochd
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1Fundepec, Sao Paulo-SP, Brasil;
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FCAV/UNESP, Jaboticabal-SP, Brasil;

3ETCO-Grupo de Estudos e Pesquisas em Etologia @iacAnimal, Departamento de
Zootecnia, FCAV/UNESP, 14870-000, Jaboticabal-SBsiB(Present adress: Animal
Welfare and Human-Animal Interactions Group, Depent of Clinical Veterinary

Medicine, University of Cambridge, CB3 OHS, CambpeidUK - sponsored by Fapesp, grant

NO 97/4035-9).

Two years ago the Fundepec (a beef farmers' foiomd&tom S&o Paulo State, Brazil),
proposed a programme to improve the quality of npratluced by its members. After a
market survey and an agreement among beef farnadattoirs and supermarkets the
programme was implemented in February 1997. Atgmieshere are 152 beef farmers, 2
abattoirs and 12 supermarkets engaged on it ardi,nemw 26,923 animals from associated
members have been slaughtered already. The masctog of this programme is to offer a
new system for meat production and commercialisafio order to achieve it there are series
of actions being carried out; including a projexctrain farmers, herdsmen and lorry drivers
on cattle behaviour and handling. The approachisf $pecific project was due to carcass
bruising occurrences. In a specific case, when bgewed 79 animals under usual pre-
slaughter management, 98% of the carcass presémntesing, resulting from aggressive
management (mainly during loading procedures), c@utitions during transport and high
reactive cattle ("bad temperament”). In this casefarmer net income dropped 25%. In order
to promote improvements in cattle management thel&pec set up 6 field days, 4 of them
were specifically for farmers and herdsmen, theyewdaced in farms and there were 373
people present; the other 2 were placed in abatawid 117 lorry drivers attended them. After
a discussion about the main problems in their wadaky routine, we presented a brief
explanation about cattle sensorial word, socialab@iur, learning processes and reactivity,
after that we discussed carefully the relationship®ng these characteristics and aggressive
management, human-cattle interactions and meaityjudle stimulated the discussion by
talking in accessible language and exploring treported experience as examples. We intend
to promote these field days continuously and, @filér practical training sessions for people
from specific farms and abattoirs, after diagnases high level of bruising in carcass.
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A preliminary investigation into the range of biolagical odours
used in chemocommunication in the horse

Jennifer A. Higg§ Byron Jones Daniel S. Mill$

'De Montfort University LincolrSchool of Agriculture, Faculty of Applied Science,
Caythorpe Court, Grantham, Lincolnshire. NG32 3EP

’De Montfort University, Department of Medical Ssétis, Faculty of Computing Sciences
and Engineering, The Gateway, Leicester. LE1 9BH.

Introduction: It has been shown that horses are interested inotlweirs produced by
conspecifics (Crowell-Davis and Houpt 1985). Théoedly, significant odours can be
produced from any elimination from the animal, andhis study behavioural responses of
horses to five substances from mares and geldiolmwing different levels of physical
exertion were evaluated. These were fresh andqusly frozen faeces, fresh urine, nasal
secretions and saliva. This investigation aimedevaluate the behavioural responses of
horses to different types of biological odours asthblish if there is a wider range of media
used in chemical signalling than that already dcenied.

Materials and Methods: Ten thoroughbred horses (five geldings and fiveeatras mares),
all in good health, were used to form the panetesters. Two different individuals (one
gelding and one mare) provided the samples. Fouples (fresh faeces, urine, and swabs
from inside the nares and inside the lateral bupuatosa) were collected on two occasions
from each donor horse, once after exercise and ionte2 morning after overnight rest. The
faecal samples were divided, with half frozen oiggthand then allowed to equilibrate to
ambient conditions before use in the experimerdch&rial occurred while the panel horses
were at rest in their own loose box. Each subjext presented samples at a height of 1.2m in
a muslin covered stainless steel bowl according tatin square balanced cross over design.
Each trial lasted ten minutes and the responsededmn videotape using a Panasonic NV-
M40 video recorder. Measures analysed were latéacgpproach the sample, total time
spent investigating the sample and the number wifsbaf investigation of the sample.

Results: Only a subset of horses actually sniffed one arensamples, with sniffing occurring
in 95 out of the 180 trials. A generalised lineavd®l with gamma errors was used on the
tendency to sniff the samples or not. These indithat there are significant differences
between the horses and the effect of their seXh mihres more likely to sniff the samples
than geldings (p =0.036). There is also a suggesifoa difference between exercised and
non exercised samples (p =0.073), with exercisetbks being more readily investigated.

Conclusion: These results suggest that the media and soufdaislogical odour used by
horses for chemical communication may be more sxterthan previously reported.

Crowell-Davis,S. and Houpt ,K.A. (1985) The ontogeof flehmen in horsesAnimal
Behaviour33, 739 - 745.
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The behavioural and physiological responses of yogrcalves to
transport: effects of space allowance and lairageudation
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3Department of Public Health Sciences, UniversityEdinburgh, Medical School, Teviot
Place, Edinburgh EH8 9AG, UK

The effects of space allowance and lairage durimsport on the behavioural and
physiological responses of unweaned 10-day-old mdtdstein-Friesian calves were
investigated. Within each of four batches, 24 calwere randomly allocated to one of four
treatment groups: transported for two 9-h journalys space allowance of either 0.375 or
0.475 nf per calf and non-transported controls which wéiteee offered or not offered milk
replacer and water during transport periods. Betwjearney 1 and journey 2, transported
calves were returned to their pens and offered rejkacer during a lairage period of either 1
h (first and third batches) or 12 h (second andrtfoubatches). During both journeys,
transported calves spent significantly less timagydown than control calves (mean
proportion of observations = 0.44 vs. 0.75; P<0)OUhere was no significant effect of space
allowance on time spent lying down during each @irney. Although the 12-h lairage
period provided additional time for calves to liewh and rest compared with the 1-h lairage
period (mean proportion of observations = 0.850v88; P<0.001), there was no significant
effect of lairage duration on lying behaviour eitldeiring journey 2 or post-treatment. Lying
behaviour was greater in transported calves dujmugney 2 than in journey 1 (mean
proportion of observations = 0.55 vs. 0.33; P<0)0@uring journey 1, there was no
significant effect of space allowance on the mediaquencies of loss of balance, physical
trauma (falls and/or collisions), trampling and s in posture. During journey 1, plasma
cortisol concentration was significantly greatetramsported calves than in control calves (25
vs. 15 nmol/l; P<0.001), with the peak plasma sottresponse 1.75 h after loading. There
were no significant effects of a 9-h period witholed and water on biochemical
measurements of dehydration. Raised plasma frée datd concentration during transport
was mainly associated with the time since thefleesti of milk replacer. The results suggest
that for young calves (mean live-weight of 49 kakpace allowance during a 9-h journey of
between 0.375 and 0.475/aalf can provide sufficient space for them todmvn and adjust
their posture. Within this range, space allowaned httle effect on loss of stability in
response to vehicle movements. On the basis ahteeval between feeds required to prevent
the mobilisation of free fatty acids in responseatoenergy deficit, the maximum journey
time in the EU for unweaned calves of 8 h appeatsetappropriate. If, however, unweaned
calves are transported for the maximum journey tohed h (in vehicles that provide
additional facilities), they should be provided hvia source of nutrient energy before a
subsequent journey. The mid-journey lairage dumatteas not an important factor, as
although a longer lairage period provided greatgpootunity for rest, a shorter lairage
duration of 1 h (sufficient for the calves to rammilk replacer, but with little opportunity
for rest) had no discernible detrimental effectsfenwelfare of the calves.
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