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DmmZDZA CONDITIONING AS A TOOL TO UNDERSTANDING PIGS' FOOD NEEDOS

A B LAWRENCE AND A W ILLIUS
Edinburgh School of bmlnc_n:nm. Wwest Mains Road. Edinburgh (UK)

.m"t?__(_bm/\

The study of the existence snd nature of motivetional states underlying behaviour is
often seen as critical to understanding tha implications of restrictive husbandry conditions
for the welfare of the animal. One technique increasingly used to measure motivation
is operant conditioning where an animal is trained to perform an operent response to
obtain a reward. Howaver there is a claar need to improve our understanding of operant
conditioning 8s s technique. The schadule on which the enimal is reinforced by rewsrds
is recognised to have large effects on operant response rates yet few studies have directly
compared operant performance in relatlon to reward schedule. Two rewerd schedules

were compared for their sensitivity In measuring motivational chenges due to food

restriction in the pig (Sus scrofal. Six boars were esch restricted [proportionally) to

0.8, 0.6 and 0.4 of their predicted ad libitum foad intake (PF1] in a Latin-aquare design,

Subsequently. they were offered their PFI (treatment 1.0). Feeding motivation wes
measured using & fixed ratio of 10 panel presses for each 6 g reward of food (FR schedulel.
and operant response ratas were messured over 20 minute sessions at 3 times post-feeding
on each food level. Another G boars were subjected to Identical conditions, differing
only in their being rewarded on 8 progressive ratio (PR) where the response contingency
wes incremented by one on each successive rewerd. Rewsrd rete per session was atrongly
affected by food restriction on both FR and PR schedules. On FR. rewserd rate per
session increased with food restriction but only up to 8 maximum at foad level 0.6.
On PR in contrast it wes possible to distinguish between reward rates on food levels
0.6 and 0.4 up to 5 hours post-feeding (Fig. 1). Progressive ratio appears to be a more
sensitive means than FR of measuring changes in feeding motivation. however the cost
is an increase in the variability of the response data. The results suggest that the subjects
on treatment 0.6 were maximally food-motivated For at ieast 19 hours af the day. This
also spplies to sows and boars maintained on similar levels of food restriction under
commercial conditions,

showing the extreme divergence baetween food-restricted pigs'

mativational need for food snd their economically determined food ellowances.

SVE, Bristol Summary
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A BEHAVIOQURAL AHALYSIS OF STEREOTYPIES
IN THE BANK VOLE (Clethrionomys glareolus)

JONATHAN COOPER
DEPARTMENT OF ANIMAL HUSBANDRY, UNIVERSITY OF BRISTOL,
LANGFORD HOUSE, LANGFORD, BRISTOL, BS18 70U, U.K.

ABSTRACT

Bank voles (Clethrionomys glareolus) readily develop
stereotypic behaviours when reared singly in cages. It
has been suggested that these stereotypies function to
reduce arousal caused by conflict situations, a response
mediated by opioid peptides in the brain., But does this
mean that the voles are coping with the original
situation? Preference tests may be used to examine how
the vole’s perception of its environment is affected by
the performance of stereotypies.

Two experiments were carried out to investigate this
effect. The purpose of Experiment 1 was simply to design
a choice-test, to which the voles were sensitive. Four
voles showed a preference for a box containing hay, as
well as sawdust litter, over a box with just litter, in a
T-maze. In Experiment 2, eight voles were tested in the
same T-maze, as they aged. Six of the 8 voles developed
stereotypic behaviour. As these voles aged the amount of
stereotypies increased (Fig.l), whilst their preference
for the hay box diminished (Fig.2). This implies that as
stercotypies arise, they reduce the vole’s ability to
distinguish between different environments, the aversion
to the least preferred having decreased. This experiment
continues with a further 9 voles, concentrating on the

variation between individuals.
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OVIPOSITION INTERFERES WITH THE DIURNAL RHYTHM OF

DUSTBATHING IN JAPANESE QUAIL

M. GERKEN, Institut fir Tierzuchtwissenschaft, Abt.
Kleintierzucht, BEndenicher Allee 15, D-5300 Bonn 1, FRG

The diurnal rhythm of dustbathing behaviour was studied
in female and male Japanese quail (Coturnix coturnix
japonica) originating from lines genetically selected for
high or low dustbathing activity for 16 generations and
the randombred control (Gerken and Petersen, 1987). A
total of 120 birds (20 per line and sex) was observed by
time lapse video recorder between 07.00 and 15.00 h (the
photoperiod was from 05.00 to 21.00 h). Duration of
dustbathing was individually recorded per hour and
expressed as percentage of total dustbathing time per
bird. There was no significant difference in total time
spent dustbathing between males and females (17.9 va 20.9
min). Male dustbathing behaviour, however, showed a
marked peak in the second half of the lighting period,
whereas in females the diurnal rhythm was less pronounced
(Fig. 1). Grouping females intoc hens with {layers, N=47)
and without (non-layers, N=13) oviposition on the
observation day resulted in similar rhythms for non-
layers and males (Fig. 2). Since Japanese quail mainly
lay during the second half of the lighting period
influence of oviposition appeared to be the main reason
for the differences in rhythms in non-layers and layers
{(Vestergaard, 19821). Computations based on the exact
oviposition times of 20 females showed that dustbathing
decreased sharply between 1 to 2 h pior to oviposition
and was re-initiated afterwards. The percentage values
for dustbathing 4, 3, 2 and 1 h before and 1, 2, 3 and 4
h after oviposition averaged 10.5, 11.2, 7.7, 2.5 and
5.8, 16.8, 6.2, 3.9 min respectively. Correction of
dustbathing performance of layers for the influence of
oviposition resulted in a dustbathing rhythm similar to
those of non-layers and males. It is concluded that
dustbathing is a behaviour of lower priority only
activated when behavioural patterns of higher priority
such as oviposition are satisfied.

Gerken, M. and Petersen, J., 1987. Bidirectional
selection for dustbathing activity in Japanese
quail (Coturnix coturnix japonica). Br. Poult.
Sci., 28: 23-37

Vestergaard, K., 1982, Dust-bathing in the domestic fowl
- diurnal rhythm and dust deprivation. Appl. Anim.
Ethol., B: 487-495
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A PUSHH-DOOR FOR MEASURING MOTIVATION

.,w.ﬂ>=OP PETHERICK!, S.M. RUTTER?! and LJ.H. DUNCAN?2

LAFRC Institute of Animal Physiology and Genctics, Edinburgh
Research Station, Roslin, Midlothian (Gt Britain)

2Department of Animal and Poultry Science, Universily of Guelph,
Guelph, Ontario (Canada)

We believe that animal welfare is dependent solely on the cognitive
needs of the animals concerned (Duncan and Petherick, in press).
Thereflore, in order to assess welfare we need to know how an animal
"feels” about the conditions under which it is kept and the procedures to
which it is subjected.

Duncan and Kite (1987) measured the motivation of hens to gain
access to a nest box by placing obstacles in their way. In addition, they
used a swing door to which weights could be added to see how hard a
bird would work to reach the nest box. However, the force that had to be
exerted by the bird to open the door increased as the door was being
pushed. Also, the maximum force that a bird was prepared to exert
could only be determined by slowly increasing the weight of the door over
a number of trials. Therefore, a computer-controlled "push-door™ was
developed (Figure 1). An unweighted door was held closed by an electro-
magnet and the force exerted against the door measured with a load-
cell. When the bird had performed a given amount of 'work’ (measured
in terms of force x time, Ns), the electro-magnet was switched off
allowing the door to open. This door was evaluated with five Isa Brown
and six Ross White hens, which had been trained to use the push-door to
get access to a small _.oom reward. During a nine week period each bird

was randomly deprived of food for either 43h or 12h, on 12 occasions and-

tested with the push-door, having to reach the threshold of 13Ns. The
time taken by the birds to reach this threshold was recorded and plots
made of the force exerted and the cumulative force exerted against time
(Figure 2).

The times taken to get through the door were analysed by Analysis
of Variance at the within-bird level. Birds deprived of food for 43h pushed
through the door significantly faster (F),115=8.44; p<0.01) than those
deprived for 12h. However, examination of the force plots showed that on
occasions the force exerted by the birds had exceeded the maximum that
the load-cell was capable of recording. Also, excessive "bounce” of the
door made calibration of the system H_:.mn:_a These problems do not
invalidate the findings, as they were likely to reduce the differences
found between the two deprivation times. Changes will be made to the
hardware to overcome the difficulties and the system will be used to
assess the motivation of birds to pain access to, or avoid a wide range of
stimuli,

REFERENCES

Duncan, LJ.H. and Kite, V.G., 1987. Some investigations inte motivation
in the domestic fowl (Abst.), Appl. Anim. Behav. Sci., 18 : 387-388.

Duncan, [.J.H. and Petherick, J.C. Cognition: the implications for
animal wellare (Abst.). Appl. Anim. Behav, Sei. (in press).
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INDIVIDUAL VARIATION ia PRE-LAYING BEHAVIOUR of HENS : IMPLICATIONS
for MOTIVATION
Michael C. Appleby

ABSTRACT

Intensive housing systems are criticised for preventing certain behaviour, or for
constraining appropriate matching of stimuli and behaviour. Yet even in more extensive
conditions some individuals may fail to show these bebaviour paiterns, or may react to
stimuli in unexpected ways. The implications of such individual variation for motivation
are not clear, but are clearly important. Pre-laying behaviour of hens shows considerable
variation. In cages, some hens show frustraied pacing, while others perform vacuum nest
building. 1t is not known whether the latter indicates strong motivation, and hence also
frustration, or a Jow threshold for stimuli triggering nesting. Similarly, in systems with nest
sites provided, it has hitherto been unclear whether motivation differs between hens which
use them and those which lay elsewhere.

Pre-laying behaviour of hens in cages provided with nest-sites was compared with
that in control cages. Nest sites were of 4 types, varying in complexity from a simple
wooden surround within the cage to a nest box behind the cage. The proportion of hens
laying in these sites varied, increasing with complexity. Furthermore, pre-laying behaviour
of hens which did not lay in the aest sites also varied; some showed abnormal behaviour
indicative of frustration. This suggests that nesting motivation was high irrespective of the
finzl choice of laying position. Nevertheless, design of appropriate nesting facilities to be
provided for hens is especially difficult, both because of the individual variation described
and because stimuli for nest-site selection lic on a continuum from sub-optimal to super-

normal.

Fig. 1. The experimental cages : control cages (C) had no nest site provided; other
treatments had a wooden surround (S), a fibreglass rollaway hollow (H), a hollow and a
surround {(H/S) or a hollow in a nest box (N).
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Fig. 2. Response of individual hens to nest sites in the different experimental treatments.
Shaded sections of columns indicate hens with abnormal E.o._miaﬁ behaviour; these hens
entered the nest site many times (medians 34 to 62) before laying elsewhere.



TUAATION TH PRE-SLAUCGHTMR HANDLING
TIHPLE GEANDIN

Princinles of animal behavior should be used to design irproved
pre=slaughter handling aystems, Three or four single file races in parallel
leading to mmltiple sturmers would greatly improve the welfare ard meat
quality of sleughter pigs (Fipure 1), Thiz system would avold stresa
associated with forcing pigs into a single line at high production speeds.
The pigs would move through the system three or four abreast., The outer walls
of the race and crowd pen would be soldd to prevent the pigs from seeing
outside distractions, The inner partitions in between the animals would be
conatructed from bara, The pigs would be able to see each other through the
inner partitions, This would promote followlinge

However, some pig handling problems cen not be solved with design changes,
Certain genetic lines of pips are highly excitable, When these pigs ere
reared in an emvironment with low atimilation lovels they become extremely
mxcited and apgpitated during handling, When driven, they balk, turn back
and shelter seck within the herd, Some of these pigs are so difficult to
drive that it is almost impossible to handle them gently at high production
speeds, Hvironmental enrichment and selective breeding will be required
to solve this problem, Toys and extra contact with people inside the fatteming
pas will reduce excitability,

For cattle, there is & need to fully irplement design concepts which
are already kmovm such ag golid fences and curved races, For shcep, there
is a need to contime research started by Ron Kilgour on leader sheep and
the sheep carousel, Leader sheep and leader goats are very efficlent. The
sheep cezrouael is4 votating platform containing sheep, The carousel is
located near the entrance to the rece,

A nsw double rail restraining system is operating successfully in two
U.S. eslf slauphter plants. The animal straddles a moving comveror (Firure 2),
Some of the advantages of this system compared to & V eonveyor restrainer
ere: ease of aninal antry, animals ride mors quietly, and stunner placement
in more accurate becausa the sturmer operator cen stand closer to the
ani:el . Animals can enter more easily becanse they can walk in with their
legs in a norma) position.
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ABSTRACT

THE HANDLING, TRANSPORT AND PRE-SLAUCHTER MANAGEMENT OF FARMED DEER
T.L. Alexander

MAFF, St Mary's Manor, Beverley (Great Britain)

ABSTRACT

The sources of breeding atock for the United Kingdom red deer farming industry
are the free living population, parks and zoos and more recently fully stocked
farma. In general there is a down the hill flow of breeding stack and also
store calves to finish for slaughter. Where leasible, field slaughter of 10 or
more deer from a large group can be carried out humanely by a proficient
marksman and stockman at & regular feeding site. Only farmed deer accustomed to
being handled should be taken to an abattoir. Certain classes should not be
taken. Precautions are necessary during shedding out on the farm and in transit
to ensure & minimum of stress, Prior arrangements should be made lor the
arrival of the deer to enable them to be slaughtered without delay. Calm,
confident, competent handling is required at all times. Once stunned, deer

should be bled immediately.



o WENT (Uniy. Eddurgt) :

The, behavioural response of 3 month old galves to 18 hourg The in tranait weight loss wans 2.1 kg greater than [or 3 month
trapsportation old m..o_<ou transported for 18 hours at a stocking density of I TRAMSIT LYING & RUMINATING BEHAVIOUL
0.72m /calf (Table 2}. 4 monih old calves 0.5 /calf

ion of liveatock are.

The {ive main component parts of tranaportat
"

the original snvironment, leading. travel. unloading and the new The lock of rumination and lying. the excessive defaecation and
enviromment . Each componant is composed of & multitude of urination. the loosensss of the void fasces and the hunched backs
potential stressors eg. changes In temperature, food ourrly, wers all behavioural changes seen during the early stages of
companions, and environment, vibration, noise. atocking density. transportation that suggested Lhat the calves were (rightenad/ 0
presence end use of dogs and sticks. Some of thess otressora ara excited and tharefore stressed during this peried. The rise in 3 o A
features of commercial transportation that are difffcult to plasma cortise! in calves of a similar age {(Kent and Ewbank, 3 i ] -
avoid. +This papor investigates to what degres a change in 1986} would support this suggestion. The decreased in transit z I
environment post travel has an effect on the behaviour of 3 lying and ruminating times and increased weight loss compared <
month old calven. with nnwumc.nu transported at 0.72 m*/calf :oc_aawcuunun that travel o ol = ;
at 0.5 was more easful than at 0.72m/calf. A s 15 2 . e
Two groups of Friesien, Hereford x Friesian calves fabout 100kg) ._..H.._o nnn..ﬂ.w“._w“ nuunn_Mo.uMﬂanouan lying and sleeping post travel, o o b’ o 0 °
ware obpervad before, _during and after 1B hours road tranoport-— also asean when 6 month old calves were tranaported (Kent and L,
ation (685 km) at o.u_ﬂu.\ calf (206kg/mt). Obaervations of lying. Ewbank, 1983) puggest that the calves were fatjgued by the 18
sleeping. ruminating, eating and drinking were made overy 6 your journey. The decreased appetite is opposite to tho findings LYING
minutes by a team of 3 observers working for two hour periods. = of Kilgour and Mullord, 1973 and Biaachop (1961) and Kent (15771 e
After the journey one group (n=5) of calves was placed in a fresh in grazing calves/cattle, The change in the environment poat ol ¥
enviromnment (but with the same food and handlera) while the other  transport only resulted in a non-significant increase in sleeping 3 T2 a5 18 2b 28 A &
group, (n=4) waz returned to ita own pen. time at the expense of ruminating., resulting in an increased gransy TE O GAY fui
The calves apent the first hour of the journey standing with idling time.
hunched backs and defaecating profusely. ths nuonnunwa;m more | Table 1
liquid than normal. The firat calf laydown 3 hours after loading MONTH AFTER TRANSPORTATION
- later then for calves tranaported at 0.72n%/calf. __.M.auuﬂn the BEHAVIOUR OF, 3 OLLSCALVES
in tranait time was spent lying (65% normal day am for
calves tranaported for 18 hours at 0.72m*/calf}. The bulk of the Ak s ey
lying occurred while travelling on :Muno_..tn.xu. nn.l-._mmo:oqi- or Hew Pen old Pen
towards the end of the journey (Figure I}, a calves LYING 2 S %
preferentially lay round the perimeter of the trailer where the Hormal Recovery Hormal Racovery SES RGeS ek} UL,
atraw bedding had built up. The calves ruminated no..h. 19% of the 3 month old calves
journey time (33% normal day} but 91% of this rumination occurred . .t .0+0.6
while the calves were standing (less than 1% normal day). Lying e 18.0:0.3 14.3 16.0:0 NEW PEN oLO PEM
AECOVERY DAY RECOVERY DA

. .. . 5 3.8 NS +4.940.4
On their return to a pen both groups of calves, first walked Sleeping 3.3 +6.0:0.2 = ; 1ea 1 1
about snatching at the straw bedding before having a drink "and - 740, 8.9 NS B.3+0.3 ﬂ__ !
sating aome of their concentrate feed. All calves were lying Ruminat ing 9.4 6.7:0.7 i s i H _d_ |
. 4.6:0.4 : 1N hh_t _r
BT 1y . 20 * a 7 IS ™ 9

within half an hour of being unloaded. Both groups of calves had ae 6+0 6.0

enten all their concentratea by morning and quickly devoured the 2l it 4.6:0.4 : afi,

9am feeod before lying down again. Very little hay was saten in " " 10.9+0.3 £ 9 [

the first 6 hours after unloading and tha new pen group wers only LR B.1 *°% 12.9:0.9 R - % feo reo rep rep reo

just beginning to pull their hey 10 hours after travel, despite : 0.5 & HORMAL DAY ORMAL DAY

having had little to eat in transit. mwﬂm..w.._:n 2.2 Lo 2’ m. HORMAL D2
g N _f __u_

The overall behaviour results for both a normal day and the ,.,, 2 . !

recovery days are summarised in Table 1. Lying time was {N TRANSIT WEIGHT LOSSES DURING AN 18 HOUR JOURNEY

increassd by a 4 hours with an increase in sleeping time and a it ot

decrease in rumination during the recovery 24 hours. There wasa i wWaight loss

also & reduction in the time spent eating. Figure 2 demonstrates annwm.“n Rk o

that during the recovery period the calves lay down quickly o2, c 11 iKg} XBW oAy g CF DY

immediately after baing fed compared with a normal day. Sleeping. :

was aevenly distributed throughout the day. The maln difference (c,nepq) 5.9 + 0.54 6.0 + 0.2

in behaviour after - the journey between calves returned to a - -

tamiliar environment comparad with s strangs environment was an 0.72 6.5 + 1.14 6.1 « 0.9

increass in rumination time and reduction in idling and sleeping = -

time, The amount of time opent sating was unaffected by the 5 g5 8.7 + 1.15 8.4 + 1.0

change in environment, BW - Body weight - -



" 'RESTING' BEHAVIOUR OF CATTLE IN A SLAUGHTERHOUSE LAIRAGE
M.S. COCKRAM

Department of Veterinary Clinical Studies
Royal (Dick) School of Veterinary Studies
University of Edinburgh

Veterlnary Field Station, Easter Bush,
Roslin, Midlothlan EH25 9RG, UK.

Ninety-three groups of nmnmpm were observed overnight in a slaughterhouse
lairage pen (surface area 31m }. A video camera and time-lapse recorder was
used to make scans of activity at 10-minute intervals. The median group size
was 6 (range 2-19). The mean duration of a group of cattle in the lalrage pen
was 18 h (s.e. 0.3). The lying behaviour of the cattle increased over the rirst
12 h in the lairage. The proportion of cattle lylng did not normally reach a
constant level, but consisted of a series of peaks. The median number of lying
periods was 4 (range 0-12). Most lying behaviour occurred between 6 p.m. and 6
a.m. (mean arrival time 2.24 p.m; mean removal time 8.25 a.m.}. This period was
assoclated with minimal human activity in the lairage.

The groups were categorized by sex (steers, heifers and steers + heifers)
and by source (local farms; local markets, adjacent to the slaughterhouse; and
sther markets, wmedian 43, range 35-100 miles from the slaughterhouse). A
one-way analysis of variance was used to compare the effect of sex on the lying
behaviour of cattle from local farms and a two-way analysis of variance was used
to compare the effects of distance travelled to the slaughterhouse and sex on
the lying behaviour of cattle from markets. The lying behaviour of cattle from
local farms was then compared with that from markets using t-tests.

The time between arrival and the first animal lying down was greater in farm
cattle (5 h) than in market cattle {2 h) (P<0.01). The time taken for more than
half of the group to 1lie down was also greater in farm cattle (8 h) than in
market cattle (steers 2} h, heifers 2 h, and steers + heifers 4 h)} (P<0.01).
The proportion of time in the lalrage when no cattle were lying down was greater
in farm cattle (0.65} than in market cattle (P<0.05}. There was a significant
interaction between the distance travelled by market cattle to the
slaughterhouse and the sex of the group {local markets: steers 0.24, helfers
0.41, steers + helfers 0.40; other markets: steers 0.42, heifers 0.27, steers +
heifers 0.48). The proportion of time in the lairage when more than half of the
cattle were lying down was less in farm cattle {0.20) than in local market:
steers (0.64), heifers {0.37), steers + heifers and other market: heifers (0.59)
{P<D.05). The proportion of time in the lalrage when proporticnately >0.9 of
the cattle were lying down was less in farm steers {0.01) than in market cattle
(0.13] (P<0.05).

The exposure to a novel environment and activity in the lairage probably
resulted in less resting behaviour than that found in cattle kept in a familiar
farm environment {e.g. steers + heifers observed on a farm for ) days were f{ound
te spend only one-rfifth of their time with no animal lying down and to spend
about half of the time with more than half of the group lying down). In the
lairage, for more than half of the time no cattle direct from farms were lying
down and for only one-fifth of the time were more than hall of the group lying

down. More lying behaviour was found in market cattle than In cattle direct
from farms. However, only steers from local markets and heifers from other
markets spent at least half of the time with more than half of the group lying
down. Groups of cattle (rom markets require 2-&4 h and groups of cattle direct

from farms require B h in the lalrage before resting behaviour commences in over
half of the group.
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Effects of source and sex on the hehaviour of groups of cattle in & slaughterhouse lairage

Statistical
signiricance

n

Mean s.2.

n

Maan S.e.

0.68 0.072 73

Harkat

4.73 0.207 20

Farm

loge [time between arrival and the

first animal lyinp down {h}]~

L1
Lt
L 1]

i5

0.85 0.143 26
{.42 0.149 32

0.87 0.167

staers
heifars

Harkat
Market ateesrs+heifers

Market

2.07 0.473 20

5 af the Fera

group lying down (h)]7

loge (time between arrival and
proportionately >0

steers
heifers

market
market

Local
Local

srcain v~ [proportion of time in the

market steers+theifers
markst

markat

t.ocal

53.7 4.10 20

Farm

1airage when na cattle were

staers
heifars

market atserstheifers

Other
other
Other

1ying down}

i1
"
Li]
Ll

..
rOOOGID
“343 m
» n
& L
s &
L)
gPewmfn
c5ecSe
efculse
T onE
t8Phet
Eg Fo
o -
] M
© ®
P
cpomon
2006 M MM
TLLL &t
TESCgem
EREEBEEE
e L L
ooDo DO
hgrp-y-8
poossy
AdA000
a
o
w0
@
m
@
n
)
3
C
]
w
]
L
FY R
[y
AL
~_E
Py -1
neg
Ew
-4 O
Lwc
(=]
-0 ™
[ Nl
0
cew
GocL
Qs
Dox
ray s
eag
a_3
oco
LeC
aco
—X
©
oc
as
cu
- L
w0
uva
[
]

L]

21,8 1.63 73

Market

ateers
heifers
Farm steers+heifers

Ferm
1y »0.9 Farm
1ying down!l

lairage when proportionate
ot the group were

arcain "~ [ proportion of timea in the

total time in the lairnage wWae used to calculste this value.

“when no cattle in a group lay down the



THE EFFECT OF HOUSING SYSTEHN ON THE ACTIVITY LEVEL AND BONE

STRENGTH OF LAYING HENS

T.G. KNOWLES
Department of Clinical Veterinary Medicine, Cambridge University,

Madingley Road, Cambridge.

Spent hens have been shown to suffer a high incidence of broken
bones during handling and transport (Gregory and Wilkins in
press). The problem is especially severe in hens from battery
cages. In order for bone to maintain its mechanical integrity it
must be subject to some level of dynamic loading. Only short
periods of loading above a given threshold of magnitude and
frequency are necessary to prevent degeneration (Lanyon et al,
1986). In order to investigate the effects of housing systems on
bone strength and relevant exercise, ISA Brown laying hens in
three types of housing systems were studied:-

1. Commercial battery cages at S birds per cage with a space of
430cm? per bird, a maximum height of 43cm and a minimum height
of 33cm.

2. The ADAS experimental Elson Module system in which 80 birds
were housed in four tiers (each 98cm x 320cm x (50cm max—40cm
min)) interconnected by a stairwell. The tiers consisted of a
lower littered level and three wire floored upper decks with
nest boxes, feeders and drinkers and perches beside the
stairwell,

3. A perchery system containing 1318 birds stocked at 16.9
birds/m? and with a littered area of 44.05m2?.

The birds were housed at 18~19 weeks old. Activity levels were
recorded after 50 weeks of age. The average number of wing
movements and steps taken by birds per hour during the light
period were calculated from video recordings of the birds within
each system. Wing movements were broken down into four categorles
of event - a)flights b)flaps c)stretches and d)ruffles. The birds
were slaughtered at approximately 61 weeks old and a tibia and
humerus dissected ocut. Bone strength was measured on a tensiometer
as the peak breaking strength of the bone, broken using a three
point bend.

The amount of exercise which involved load-bearing by bone was
much less in the cages (Table 1) and bone strength was less
(Fig. 1). Bird weight in the cages (1.8kg) was lower than in the
other systems (module 2.2kg, perchery 2.1kg).

The perchery birds, with the least constraint on movement, can be
considered as the control case. The results suggest that the
movements made by the caged hens were insufficient to prevent bone
degeneration. The tibta strength of module birds was probably
enhanced by use of perches (Hughes and Appleby, 1989) and by the
much higher levels of walking but they had insufficient
opportunity to properly exercise their wings.

Table 1. Median bird rmovements within systsimnms

Types of movement//bird hour

Cage Module Perchery
Fiigit 0.0 a 0.0 « 0.4 b
Flap 0.0 a 0.2 b 1.9 ¢
Stretch 4.0 a Q.1 b 0.0 ¢
Ruffle 1.3 ab 0.9 a 0.3 b
Steps 72.0 o 1058.3 b 208.2 ¢

-Figure 1. Mean bone breaking strangth
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Hughes, B.0O. and Appleby, M.C. {(1989) Increase in bone strength of
spent laying hens housed in modified cages with perches.
Veterinary Record 124: 483-484.

Lanyon, L.E., Rubin C.T. and Baust, G. (1986) Modulation of bone
loss during calcium insufficiency by controlled dynamic
loading. Calcified Tissue International 38: 209-216.



Ti._BEHAVIOUR OF BEEF CATILE DURING SHORT-HAUL ROAD TRANSPORT

F. J. Kenny

¥ilmurray, Enfield, Cao. Meath, Eire,

ABSTRACT

Experiments are reported which aim to gather information regarding
the behavioural and physiological responses of beef cattle to road
transport. In particular, different components of transport, e.g.
loading/unloading, confinement, motion and stocking density were
examined in detail, This was to determine the aspects of transportation
that are most stressful. Observations of behaviour were mede throughout
all transportations while physiological varisbles were measured before and
after transport. Journeys were for either 1 hr. or & hrs. Behaviour
was recorded by direct observation during 1 hr. runs and using cameras
during 4 hr. runs. Results include information on orientation adopted
during transport, ratea of social interactions, changes of position and
responses in terms of loss of balance to driving events, e.q. braking,

cornering.



Bifference in blood cortisol levels following handiing

THE EFFECTS OF HOUSING EXPERIENCE ON CALF RESPONSES and transport; grou calves comared with crate calves.
TO HANDLING AND TRANSPORT. 104 H

TRUNKFIELD, H.R. l
Difference in
R . blood cortisol

Calves reared in isolation in crates are less active, are less 6.
socially cxperienced and carry out more abnormal behaviour than mol/1 ¥ s

group-reared calves because of the restrictions imposed by their
environment.  Such findings suggest that calves reared in crates 4]

are chronically stressed as compared with calves reared in groups.
Beeause of these differences, it is possible that housing experience T
may have effects on the subsequent responses to the acute stress 24 T
of transport.

Two studies have been carricd out in Holland to compare 0 TP oTE
responses o transport of male Dutch Friesian veal calves reared to calves calves
six months of age either in crates and bucket-fed (n=20), or in .
groups fed by mno::uﬁn?o_un_.ﬁoa teat feeders (n=56 or 57). mean of group calves significantly different from mean of crate calves, F0.0001
Behavioural observations were made for two weeks before
transport to slaughter and during loading on the day of transport.
Simultancous blood and saliva samples were taken before loading FIGURE 2
and transport and at slaughter following a one hour journey and
half an hour spent in lairage. Difference in blood LIH isamer 5 levels follosing

hardling and transport; growp calves carpared with crate calves.
Calves reared in crates were found to lic down for a greater

percentage of time than did calves reared in group pens. Visual
observations during loading showed that crate-reared calves had 0|
considerable difficulty in boarding a walk-on ramp. An increase
in saliva and blood cortisol levels following handling and transport

was found to be greater in crate calves compared with group . 200+
calves (P<0.0001), see Fig. 1. Lactate dehydrogenase isomer 5, an _ﬁmﬁmmﬁ i T
enzyme leaked from skeletal muscle and thought 10 be released deydrogerase 1) 1
during emergency responses, also showed a significant increase in isarer 5 7
the craie calves but not in group calves, see Fig. 2. Such evidence +
suggests that crate-reared calves are more stressed in response o St 0
handling and transport than are group-reared calves.
=100

T
-20_] T

grop crate
calves calves

mean of growp calves significantly different from mean of crate calves, PO.0001



THE BEHAYIOUR OF ROAD-TRANSPORTED SHEEP
Ewbank R and Kent J E

A total of thirty-eight pastured store lambs (31.8 to 48.6 Kg} were
used in & sSystematic experimental {nvestigation into the effects of
road transport on llvestock behaviour and wefght changes. The animals
were tplit into four groups: 2 groups of nine lambs were transported
for 12} hours aver & distance of 523 Km with a space allowance of 0.25
$q setres per lamb, and on their return 9 were penned under cover and
9 were pastured; ten others were penned at 0.33 sq metres per lash for
the transport period and then turned out {into thefr ‘old' field and
the remaining 10 were kept pastured throughout the 12§ hours and the
recovery day. The behaviour of all the lembs were followed, using »
six sinute sctivity sampling technique during the experimental perfod
(12} hours) and for & further 24 hours.

The results suggest that the transport affected the behaviour by reducing
both the ruminating and eating times to zero and tha lying time to 6,33
of the 12} hours. The penned controls also showed a reduction in ruminat-
ing .-_.a eating times to 6X and 2.23 respectively compared with 19,71
and 64.9T for the pastured controls. The main reaction of the lambs
after transport or penning was to satisfy their hunger. Those pastured
grated for nearly 4 hours; those housed ate hay for 1.25 hours with
interruption only for drinking.  The proportfon of the recovery day
spent on each activity of lying, ruminating and eating was similar for
all pastured lambs. However, the distribution throughout the day varied,
The housed lambs ate for less time and lay down for longer than the
other groups. The weight Tost during transport (2.8 Kg} was no greater
than that lost by the penned controls i{.e. crowding and/or lack of food
rather than the transportation itself are probably the mafn contributors
to the loss of condition. Transportation seemed to have no lasting
effect on the overal) weight gainy of the lambs, It ¥s suggested that
behavigural observations, by themselves, are probably of limited use
a5 direct, practical evaluptors of the effects of transport stressors

on sneep.



PLROH USE, PLUMAGE AND FOO T CONDLHUN AND BUNLE 5 TRENGTH

T
e ‘%1 perching at 23 weeks m m 8 oo
[ ® B o
B. 0. HUGHES and M. C. APPLEBY < bo- ° ¢
. . . i~
AFRC Institute of Animal Physiology and Genetics Research , Roslin, (5, elc .. ole ®O
Midlothian EH25 9PS and Edinburgh School of Agriculture, West Mains = o] o ., o
2di 3 = 50 0 ®
Road, Edinburgh EH9 3JG. .m . 6°%o0 . o e v .
. . o]
Caging laying hens has adverse behavioural and physical effects. It a ‘0 . 8 o3 . o
restricts their movements, causing reductions in bone strength, standing for .m. s 8 . .
long periods on wire floors can affect foot condition and feather loss is = °, ®* o ° ] . . o)
commonly seen. The object of this experiment was to determine whether 204 o m °, ® g °81le
providing perches had any ecffect on these variables, ° . 2%0
There were 5 main treatments : front perch, rear perch, front + rear perch, . u o
long perch and control cages without perches. Within the first 4 treatments Front perch Rear perch Two perches Long perch

half the perches were rectangular and half were circular in cross section. Cages

The hens were ISA Browns; the experiment lasted from 20-72 weeks of age. -
We looked at perch usage during daytime and night-time, at foot condition

including skin damage and claw length, at plumage condition and at bone

strength. The last was achieved by killing a sample of birds, dissecting out

the tibia and measuring the breakage force under standard conditions.

Fig. 1 Scatter diagram of perch use at 23 weeks of age i n relation to perch cross-sectional sha
and location in cage.

RESULTS. Overall, the proportion of time spent perching during daytime
wis about 43%, but there was considerable between-treatment variation,
from 20% for the rear perch to 81% for the 2 perches. In all 4 perch
treatments the rectangular perches were used more often than the circular
ones - observations suggested the hens had difficulty maintaining their 180 A
position on the latter. A scatter diagram of perch use is given in Fig. 1. At
night-time the perches were generally fully occupied by roosting birds.

Foot condition was fairly good in all treatments. It was poorest with
circular perches, perhaps because the birds slipped on them, and best with
rectangular perches. Control cages occupied an intermediate position.

Feather damage was decreased in two of the perch treatments (2 perches
and long perch) compared with controls, suggesting that adequate perching
space either minimises abrasion or reduces feather pecking.

Tibia strength was measured only for the front perch and the rear perch
treatments - it was stronger in both (by 19% and 13% respectively) than in E_i ;
control cages (see Fig. 2). We suggest that this is attributable to increased =
forces excrted on the bones of perching birds, both stepping up and down _
and increased muscle tension when grasping the perch. 0

The only disadvantage was an increase in broken eggs from cages with
perches - probably because some hens laid while sitting on the perch.

200 -

160 L J

Bone strength (N)
I r
p=] =]
—o

Control Rear Front
Type of cage

CONCLUSIONS.  The results of this study make a strong case for the inclusion Fig. 2 Medians and ranges for tibia breaking stength (N) in 72-week old hens. Arranged by
of perches in all battery cages. There are few adverse effects to set against treatnent : controls and cages with rear or with front perches

several advantages @ a location which was preferred over the cage floor for

standing and sitting, increased average bone strength and, in the case of

certain treatments, improved foot condition and reduced plumage damage.



MORNING ACTIVITY OVER PREGNANCY

First month Third month

25 Obs.
THE EFFECT OF FOOD LEVEL AND HOUSING ON THE DEVELOPMENT OF
STEREQTYPIC BEHAVIOUR IN TETHERED SOWS 80

£ MC TERLOUW, A B LAWRENCE, B LINDSTROM NIELEEN AND A W ILLIUS
Edinburgh School of Agriculture. West Mains Road. Edinburgh [UK]

40
SUMMARY

It is often assumed that physical restraint and lack of stimulatlon arae the major stressors .ﬁ

-....m-..:-::

High Low
HOUSE: L T L T L T L T
KEY! Trough, Floor (I} Orinking B chain B other [ Resting B

for intensively housed sows, However, recently food levals have been impliceted in FEED:

the development of stereotypic behaviours, Factora affecting the development of

stereotypies were investigated in pregnant gilts in two housing "aystema (loose housed

vs tethered) and on two food levels (low [2.2 kg/day) vs high [4.0 kg/deyll. Apart from INDIVIDUAL VARIATION IN BEHAVIOUR

- . AYOQ_ 3
loose housed gilts having social contact end freedom of movement the housing systems o rvalions  DRINKING CHAIN

were similar including the provision of chains to the loosa housed gillts. The gilts in 704
each system were equally allocated to the low and high food levels. Behaviour was

recorded by a scan sampling technique for two deys every two weeks, As in ather studies, 50
low fed gilts showed high individual variebility in drinking and chain-directed behavicur.

At all times of the day low fed gilts were more active than high fed gilts. spending a
mare time nosing the trough and floor. drinking. and menipulating the chain. Over e
pregnancy the low fed gilts spent an increasing propartion of time on these activities
and showed a significent increase in feeding rate, No such incresses were observed 304

in high fed gilts. Low fed loose housed gilts had significantly higher post-feeding levels .

of chain~chewing than low fed tethered gllts. possibly due to social stress. These results el

show that the frustration in fesding behaviour caused by low food aliowances increase

with time and ore not diminished simply by providing freedom of movement.
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L = Loose, T = Tethered



pelinsabunnl, SlRESS-1HDICATORS TN EARLY WEANED PIGLETS.

L. DYBEIAR

When animals are exposed to stressors the first wvisible
reaction will be a change in behaviour. The aim of this study was
o find behavioural stress-indicators to be used for assessing
the suitability of hausing systems for piglets weaned at 3—4
<eeks old. In addition it aimed at finding out whether recording
ot behavioural stress-indicaters should be carried out in the 2nd
or the 4th week after and weaning., Finally it investigated
~“hether the experimental routine used in this study affected the
growth and the occurrence of scratches on the piglets ears and
tails,

The investigation has exclusively dealt with behavioural
tress-indicaters. Ho physiological stress parameters have been
neasured. The assertion that the behavioural stress-indicators
ound in thils investigation are indicators of 'stress are based on
he fact that their occurrence was under influence of three
actors that previously have been shown to affect a physioclogical
struess-response (Blecha et al.,, 1985; Warnier and Zayan, 1985;
dcunier-Salaun et al., 1987).

¥
[}

Poen ot ory, 31

256 earmarKed piglets were distributed in 32 flat-deck pens
t weaning. During the following 4 weeks the piglets in half of
he pens were exposed to a relative low level of stressors by
avoiding mixing with non-littermates, keeping them at a low
density and giving them access to straw all the time. In the
ther 16 pens a relative high level of stressors was obtained by
mixing the pilglets with non-littermates at weaning, keeping them
at a high density and by the lack of any substrate in the pen.

In the 1st and the 4th week after weaning all individuals
were weighed and the number of scratches were recorded. Behaviou-
ral recordings were carried out by direct observation, 2 min per
piglet per day for 4 days in succession, in 2nd and 4th week
arter weaning. Results are based on mean values far each pen.

2
-
<

©n basis of the results the behaviour patterns ‘"belly-
nosing", “manipulating other piglets" (whether directed at ears,
tail, other parts or the total occurrence), “play", ‘“chewing
chain" and "sitting passive" are assessed as useful behavioural
stress-indicators in early weaned piglets.

Four behaviour patterns were found unfit as stress-indi-
=2tors, namely "sniffing floor and walls"™, "“headshaking",
“drinking water" and "headknocks and bites",

Piglets exposed to the "low" level of stressors had a high-
JrowWth rate and a lower number of scratches on the ears than
2ts exposed to the "high" level of stressors. There was no
erence 1n number of scratches on the tails,

A5 a supplement toe behaviour patterns, and with reser-
vations, reduced growth and increased number of scratches on the
22TS can be used as indicators of stress.

a3

3

5
g
g
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The behavioural patterns can be used as stress-indicaters
~a 2nd og 4th week after weaning, except play-behaviour which, on
=513 of this investigation, did not seem to be useful in the 2nd
ek arter  weaning. Preferably stress-indicators should be
reecrded In the 4th week after weaning, since this seemns to give

nore certaln estimation of the stress-level,

TABLE 1. MEAN OCCURRENCE OF POTENTIAL BEMAVIQURAL STRESS-INDICATORS IN 2N anD UTH wi:.
AFTER WEANIHG AT THD DIFFERENT LEVELS OF STRESSORS,

2HD WEEK AFTER WEANING UTH WEEK AFTER WEANING

"LOWY LEVEL |"HIGH™ LEVEL "LOWT LEVEL [“MIcH” Lzvel

OF STRESSORS |OF STRESSORS OF STRESSOAS|OF STRESSOAS
BEHAY1OUR PR SR TR M IS i (sp) |p
BELLY-NOSIHG 1.51 €2.28) | 5.91 iS.85}|"** | 0.47 (0.89) | 2.75 13,090 [+

ISEC/) MINY

HANTPULATING (TOTAL) 1.28 (1.62} | 6.35 16.801 =~ | 1.46 (1.67)] 6.35 (u.511 ]~
{SEC/3 HINy

HEADSHAKING 0.29 {0.14) | 0.26 (0.09) |NS 0.21 (0.12)] 0.18 (.10} s
MO/ MIN} T

PLAY{HG 0.17 (0,24 | 0.13 (0.31) NS 0.21 (0.30) | 0.05 (0,134~
{5EC/3 HLN)

PRINKING WATER 1.47 (0.91)| 2.60 (1.91)|ns 2.73 (1.5m] 3.33 13.791|us
[SEC/3 HIN}

HEADKNOCKS AND BITES 0.42 (0.32) | 0.55 (0.24) |us 0.u8 (0.33)| 0,46 (0.211{KS
tHO/3 HIN)

CHEWING CHAIN 0.52 (1.04) | 2,73 (3.05) |** 1.84 (4.48)] B.63 19.57)) "
{SEC/Y HIN}
SITTING PASSIVE 1.19 (1.41) | 4.65 (3,700 ** 1.53 (21.66)| 5.81 (3.45)f""*
ISEC/] HIN}
SNIFFING FLOOR AND 42,9 (19.8} | 23.0 (9.64) "+ 45.9 (16.3) | 24.5 110 9]+

WALLS (SEc/3 mIN)

NS = NOT SIGNIFLCAHT, ° P<D.05, ** p<0.01, *** p<D,001

Beferences

Blecha, F., Pallmaan, D.S. and Nichols, D.A,, 1985, Irnmunologic
reactions of pigs regrouped at or near weaning. Am. J. Vet. Res.,
46 (9) : 1%34-1937.

Heunier-salaun, M.C., Vantrimponte, M.N., Raab, A. and Dant:zer,
R., 1987, Effect of floor area restriction upon performance,
behaviour and physiology of growing-finishing pigs. J. &nin.
Sci., 64 : 1371-1377.

Warnier, A. and Zayan, R., 1%85. Effects of confinesent upon
behavioural, hormonal responses and production indices in
fattening pigs. In: Social space for domestic animals. Ed. by R.
Zayan. Martinus Hijhoff Publishers. (CEC Seminar).

This study was executed in coorporation with the lNational
Commitee for Pig Breeding and Production and financed by Hans
Kier's Fund / The danish Societv for Protectian of Animais
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HEART RATE CHANGES IN TETHERED
The hypothesis that the performance of stereotypies is assoclated with:

increased opioid activity is very popular but there is no supporting. SOWS AROUND FEEDING

evidence. We developed a modified "tail-flick” test to measure the o L

sensitivicty of pigs to pain. Stereotypic behaviour is most pronouned’ 4~ SALINE 4= NALOXONE
immediately after feeding and we found tethered sows to be less
sensitive to pain at this time; this effect was abolished by naloxone N. 160
injections (Fig. 1). However, sows with well-developed mnmnmo@vwmmnw

were more sensitive to paln both before and after feeding. This 1s: T
contrary to the predictions of the hypothesis. Heart-rate increased 140
from 60-70 b.p.min. before feeding to 110-130 b.p.min. during feeding

(Fig. 2). Naloxone increased heartrate before, during and after 4 120

FLERVERHALTEN, TRENTHORST, BRD.

Oarisa

feeding. There were no differences in heartrate between sows with and - .._._._ﬁ_. T T
without stereotyples. We conclude that opiold systems regulating heart m >>}....._._..»4._‘.>Hh_._€ T
rate are separate from those producing analgesia and that the 100 ! Eﬁfbb
performance of stereotyples is not associated with increased activity g@b L
in either opiold system. oo B8O 1 - T Byl xb.umbu..
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AFHAVIOUR OF NEWHUHN DAIRY CAI VFS [N DIFFLRENT NOUSING SYSTFMS

HMICHACL VENTORP & IR MICHANFK

Abstract

(1vee groupy of 21 cow-galf pairn each were used Lo study Five differend
housaing systems:

"1 Tethiered cow calving onoatall, —» P et an e P
2. Tethered cow culving 1w box. |

Y, bmrae vow cielving inoa box,

L. Luuse cuw calving 1n a grouphox, !\vx%&rﬂ. ) e 1

7. lanse cow calving in e cubicle buvn with slatted floor,

i spile of considersble differences hebween bthe housing syslems Lhuere
where 1 mvginficonk differences reqarding Lhe Lime between bicth and

Freat stimwding, the celves o yroups 1, 2 und 5 Lried ka get up early,
tirst atiempt about 10min, after birth, while graup 4 calves made their
Frest sl lempl Lo rise after more than 30 min, Group 3 was intermediat. It
wuy wasumed Lhel o cell” Lhel is lying on a yood bed, with ita mother taking
care al 3l s nol in n hurry to chonge i1ta situation. 1his would be the
cuue fur celven o groups 3 snd 4, The other calves are mare or less un-
ramfortable, lying on hard surfarea, groups 1 and 2 calven with the dam
able to reach the calf, group 5 colves with a lot of disturbances trom
sowonanyg L Lhe ndreruw alleys, The ceason for Uhe carly triers ool gell-
H:a up sooncer than the late tricrs is probably partly slippery floors,
partly the fact that they ere not ready tn stand sa suun afler birth,

the time taps between tirst standing and first “"tcet-souk" was about 10 man,
for ralves s qroups 2, 3 and 4 but about. 30 min. for calves in groupa 1
and ». Lroup | calves had to ygo in the right direclion and cross the manure
chanrel to reach o ecow and group 3 calven had difficulties walking on the
slatted {hoor,

The Lime belween berth and Toegl, “Lesl-seek® did not diffec aigmilacant by
hel s colves o different houatng ayatema,

Ihe calves showed a remnrkable abilibty Lo ndapl Lo Lhe differsnt siwvron-
wenl s avd resclwd smporlont slups o Unear cacly lives like steoding and

losknmy Tav Tood ol approxamaslely Lhe same time, In spite of the differcnt
ennelst oo,

5.3\&\9\\ ..v.e\\xx

o [ :LN m .\x\«reimﬁe PRI 2 P
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ance of differences between groups {Kruskal-Wallis test) is indicated in the circels

pal.O1).

20

. birth-attempt to n'se@ .:

att. to rise-standing @ -:
standing -"teat-seek"’ @

s=ows Lhe median times For Fairst wllempt Lo rise,

the trgure (*°

ol

stat istacal signific
lawer oart

tethered/stall
tethered/box
individual/ box
group box
cubicles

The figure

try the



et M

MATING TACYICE IN RAME

lan HORRELL and Haelan WILD

(Departmant of Psychology
University of Hull, HU& 7RX, England}

Bummary

A ram in & flock of shesp during the mating ssason is facad,
at any moment, with & choice of a aumber of optlions: having mated
an cestrous swe, it aay mate or remate it, court and mate another
wwe known toc be in oestrus, tsase and encourage the emergenca of
oastrus in one in pro—osstrus, test di-oestrous ewss (or those of
unknown status) for receptivity, or it may conserve necessary
rescurces by grazing, ruminating or resting. If there is anather
ram prusent, it may or may not choose to compste with It. Though
the potential costs and benefits of sach these actions may be
identified in principle, little is known about their relative
importance or amagnitude in real situations. However, it is clear
that thess will be influenced by particular conditions such aw the
number of ewas in oestrus, the stage of oestrus, the number of
compating rams and their relative dominance.

As an initial step in analysing the tactics adopted, a small
flock of 19 shesp was cbserved with either | or 2 rams preseant for
& hours/day. The gresatest level of activity, both in courting and
mating owstrous ewas (DEs! and in testing unknown or digastrous
ewns (DIEs) occurred in the first bour after introduction, with a
lesser pmak in tha middle of the day after a mid-morning decline.
OEs werw quickly identified and activity concentrated on themt the
ram would attach himself to her, ropeatedly courting and mating
her, often with a number of matings in a single courtslilp bout.
From time to time, he would detach himself briefly and tast DIEs
that happened to pass nearby. But there seemed little evidence of
systematic testing and, even with a this small flock, thare were a
number of cases of an individual ewe receiving no attention from a
ram throughout the day. Teasing eppears to have little pay-aff,
ag rams gave little more attention to ewes in pro-oestrus than
they did to DIEs. When 2 or more ewes were in oestrus, the ram
tended to altsrnate betwsen them, somatimes quite strictly, and
the frequency of bouts with DIEs decreased, as did the time spant
grazing and resting. With 2 rams prmsent, there was a great deal
of agonistic interaction between them, mostly in direct
competition for OEs; this becams a common cause of termination of
coutship bouts. As a result, though thers was little change in
the frequency of courtship initiatives or of matings by mach ram,
more bouts were short (less than 10 secs) and the total courship
time per OE was raduced, as weres the time spent grazing and
resting. The two rass appesred to adopt someswhat di fferant
tactica, with one interacting freguently with DIEs, while the
other concentrated on OEs and appeared to rely, for identification
of them, on ‘ram seeking’ by OEs.

TABLE 1. FREQUENCIES and HOURLY TOTAL DURATIONS of CUURTSHIP
INTERACTIONS, MATING and OFHER ACTIVITIES of one ram
(Tenel), with awes in oestrus {(0Es), divestrus (BiEw)
and pro-oestrus {(PREs).

econd ram present

One ram tTxl)

(Data of fxl)

OEs DIEs PREs OEs DIEs

Bouts per hour (N) 11.8 10.7 12.1 2.8

- = - per awe 7.6 Q.6 1.3 S.b6 0.4
Bhort bouts/hour (N) 3.1 7.7 4.8 2.2

- - - par swe 2.0 .3 0.8 2.2 0.3
Total Interaction Tima/br

{longer bouts) (sacs) | 1040 112 7561 Fis)

- - - per eswa bb&7 7 24 3&0 q
Matings per hour (N) 11.3 - = 13. 6 =

- = = per OE 7.2 - - &6.3
Grazing timeshour (mins) 13.5 10.9
Resting time/how (mins) 9.7 2.7

TABLE 2. PROBABILITES OF PARTICULAR EVENTS FOLLOWING A MATING:
the first-order conditional probabilities of the
occuwrrence of different events immediately following a
mating, under different conditions for the Texel ram.
(0E - pestrous awej DIE - di-oestrous ewsj

PRE - pro—ocestrous ewa)

ONE ram TWO rams nlm EWE TWO Es THREE Es
in o® &t rus

Remate the same ews: .52 - &5 -7t - 465 .58
Recourt same ewe without mating: .10 .04 .09 .08 .07
Court another DE with mating: .07 .04 4] .10 .12
Court another OE without mating: .04 - 04 Q .08 .14
Teage (court a PRE}: o] 0 0 o o]

Tast {court a DIE): -20 .04 <17 .05 « 05
Aggression toward other rams o -12 - =

Brazing bouts .03 .0t .03 .03 V]
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HARE-FOAL RELATIONSHIPS IN DOHKEYS.
FREHCH, J.H.

Dept. of Animal Hushandrv, Bristol University. Langford, Bristol
BS18 70U (U K.}

Any conmparison of mare-foal relationships in equids is
complicated by the variety of living conditions under which they
have been observed. The daonkeys in this study lived in paddocks
vith access to field shelters, similar to conditions in which
domestic horses have been studied.

In all equids, pares remain close to their newborn foals. This
ensures that the foeal's following response is correctly
orientated towards his mother. Once foals can follow, their
mothers approach less frequently. Foals wusually initiate
suckling and meres tend to move away. Feral donkey foals are

often threatened by their mothers as they attempt to suckle. At
weaning and with the birth of a new foal there is often a
considerable change in the relationship.

The chunge in the mare-foal relationship that occurs as the foal
ages 1is reflected by changes in the distance between mare and
tfoal.

Thirteen pairs of donkey mares and their offspring were observed.
Records uwere made of the distance between the pair, the member of
the pair responsible for changing the distance, and the general
attivity of the donkeys (eg. graze, walk, play etc.). These
neasures were recorded at minute intervals for one hour. Each
pair was observed at various times of the day for a total of
about Fifty hours. The age of offspring ranged from 8 few hours
to 24 vears.

After the first few days of the foal's life, donkey mares leave
their young (pre-weaning) foamls more than they approach then.
Foals follow their mothers (see figures). In older. foals.

(5 months to 2 years) periods of leaving are eventually balanced
by periods of approaching. Hares glso tend leave older foals,
although there are large variations from day to day. Ir
of fspring remain with their mwothers well into adulthood, then the
relationship changes radically; both donkeys approach each other
nore than they leave.

Heasures of distance showed that it is the donkey mare that
determines the distance between herself and her foal (analysis of
variance, F=3.B879, D.F.= 10, 139). The mares can be said to
drive the relationship. This compares with conclusions drawn
from work with horses, that foals are responsible for maintaining
contact with their mothers.

This study was funded by the Donkey Sanctuary, Sidmouth U.K.
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TONGUE-ROLLING IN FATTENING BULLS XKEPT IN DIFFERENT ENVIRONMENTS

L. LIDrOAs

of Aqricultural

ABSTRACT

The aim of this study was to in more detall desccibe some
aspects ol tonque-rolling in concentrate-fed growing bulls, in a
J-year long project different Depactments have co-laborated to

find out Lf it Is better for the health, production and behaviour

of fattening bulls to be kept In an uninsulated house with deep
litter and two different Stocking densities than in a well
insulated house with clatted floor and 3 high stocking denslity,

The study wvas carcled out on Gotala Research Farm outside
Skara vhere 84 bull calves of the Svedish Red and White Cattle
breed wvere obsecrved. The animalsg vere fed concentrates and straw
once a day at 7-9 a.m, and had ad libitus access to concentrate.
The anipals wvere obgerved froa about 4 to 10 months of age one
hour pec pen and month (tab.l). Observations vere made batwesn 4
sad 7 p.a, vhen no employes werce working, All anima)s in the pen
vere chserved at the same time. Data have been pooled for each
individual,

behaviour as stereotyped 115 tongue-rollings had been recorded.
buting the whole study 16 animals showed tongue-rolling, which
made up JI\ of the animals {tab.1), It vas a large variation in
the frequency of tongue-rolling that esach individual perfocmed,
fron 1 to 17, The frequency of tongue-rolling showed a trend to
decrease slightly with 89e. However, there were too few {ndivi-
duals at each age to be sble to test this statistically.

The mean time for a tongue-rolling was 24,33 + 13.0. No sig-
nificant differences were found betveen the three groups with Wil-

Corgn rank sum test {tab.1). There were no clear changes in time
for a tongue-rolling with age, but animals In the slatted floor

fystes took slightly longer time to perfora a tongue-rolling from
b aonths of age and onward, Tongue-rolling was performed both when
animals were standing and when they were lying, Tongue-rolling was

observed both In the feeding area and In the lying arcea.

Before a tongue-rolling was pecformed a large part of the
anismals were inactive (standing still, lying still oc sleeping)
{lig.2). Explorative behaviour (sniffing, licking or blting at

fittings) and comfort behaviour {licking self, scratching self or
scratching against fittings} also took quite a large percentage of

the observations before a tongue-rolling was performed. After a

tongue~-rolling wvas pecformed the mosit common behaviour was explo-
fation (fig.2}, Comfort behaviour 4lso took quite a large part, as

well as social behavious Ilicking, sniffing, pushing, butting,

mounting or cubbing against other animals) and insctivity. reeding
behaviour {eatlng straw, drinking, ruminating or esting concentra-
tel and other behaviours {yavning and playing with vater) made up

a relstively small pact of the observed behaviours.

in this group of animals no obvious difterences between the

tvo environments were pbserved. However, in other studies In thisg

project tongue-rolling has been more common in the slatted floor
system,

Table 1. Description of the observed animals and some results

Deep litter Slatted floorc
n/pen 11 —w uw
pens 2 35
n 12 29 s
ni/n 1.6 2.6 .

] 13
n tongue-rolling 5 :
1} nnswconqo-—=a u“.“ wqmm WMa“
frequency/n - =
nwnm _unma:nn. 20.12 +« 9.7 20.71 + 1.0 28.18 + 16.1
1.4
L]
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Figure 1. Frequency of tongue-rolling with age for fattening bulls
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Figure 2. Behaviour before and after a tongue-relling In fattening
bulls,
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DE PASSILLE, A.M.B., ROBERT, S., DURBREUIL, P., PELLETIER, G. AND
3RAZEAU, P. (AGRICULTURE CANADA, LENNOXVILLE, P.Q. CANADA).

£FFECT OF HYPOTHALAMIC FACTOR TREATMENTS ON THE BEHAVIOUR OF SOWS Table 1. TREATMENT EFFECT ON SOW BEHAVIOUR

DURING THE 4H FOLLOWING SOW REMOVAL*
DURING LACTATION AND ON THEIR RESPONSE TO WEANING MANAGEMENT.

Control GRF TRF CRFXTRF x?
Trylng te 11.5 29.4 23.7 12.3 0.00t
escape
Vacalizing 38.5 48.6 51.3 41.8 0.2
The mmmmnnmtmm daily treatments with growth hormone-releasing mmnmmu Laoking at 14.6 6.2 4.0 17.2 0.001
(GR:20ug kg ) and thyrotropin-releasing factor (TRF:1 or 9ug kg ) alley

between days 5 and 25 of lactationon the behaviour or 51 primiparious
lactating sows and on their behavioural and cortisol response to
weaning mapagement were studied in two experiments that differed by the
weaning techniques (plglets removed, sow removed) and the dose of TRF.
The sows were observed for 24 h on days 17, 27 and 28 (weaning) of
lactation. During lactation, the sows receiving TRF alone or in
combination with GRF spent a greater proportion of time in lateral

* Mean percent frequency.

recumbency than the control and the GRF-treated animals, in both LG e RESIDUAL TREATHENT EFFECTS ON SERUM CORTISOL
experiments. We suggest that this difference reflects a stimulation of PIGLETS® Sou*
maternal behaviour. In experiment 1 (piglets removed), there were no removed removed
residual treatment effects on sow behaviour on the day of weaning. day 25 day 28 day 25 day 28

However, in experiment 2 (sow removed), the GRF- and TRF-treated sows
spent a greater proportion of time trying to escape (Table 1) but had
a smaller increase in cortisol levels than the control and GRF + TRF- CRF 10.1
treated sows. We suggest that cortisol responses to a stressor are not

always reflected in the behavioural response and that hypothalamic TR 9.8

factors may influence behavioural and hormonal responses to handling at GRF x TRF 9.7
weaning.

Control 14.6

I+
—_
w
o
]
o
o
-+

F.AB*% 15.2 ¥ 1,2 63.7 ¥ 3.6D

I+
(=
~
>
b
p—
o
I+

1.5B  13.0 + 1.4A  34.4 + 3.2F

0.84 34.3

|+
+

2.7 17.3 # 1.7A  40.9 + 2.5F

1.04 17.1

I+
[+

1.68 15.3 +1.44 5t.0 + 5.0D

* Day effect, p < 0.001

** Values within columns with different letters differ
slgniftcantly, p < 0.001



RANK AND MATERNAL BEHAVIQOUR IN INDIVIDUALLY STALLED SOWS. Tab. 1

I*. Csermely and E. Nicosia
Istituto d: Zoologia, Universits di Parma (ltaly)

PATTERNS FRE-FARR. 0-1 z2-4 a=7 g-11

Pregnant sows penned in group were ohserved in order to detect the social rank i - .
of each individual. After entering the farrowing house, the maternal behaviour of  Biting piglets .
four sows per group, equally sampled from the highest- and the lowest-ranking ones, Licking piglets . -
were observed continuously for a mean duration of 203 min per observation, covering Sniffing piglets
scattered periods from day -4 to day +11 after farrowing (farrowing at day 0}, m:_*m. by pigl. 3

A total of 14 sows (B animals per rank) have been observed in order to mmma_aa 3
ascertain possible differences in maternal behaviour between different ranks. In Drinking - . T i3
fact, it had already been observed ({Csermely, 1989) that dominant sows attack  Standing 1t by
continuously subordinate anes during each meal, interrupting their feeding and Lying on side (213 L . 41 -
confining them to the boundaries of the mash pile on the ground. 1t is possible that Lying on udder ¥
low-ranking animals become frustrated by the repetition of such atacks, although Bar knocking L] ” .
these are not really vicious, and that this frustration might affect their later Bar biting 11 3 -
behaviour when they are put into the farrowing house, where the sows have ta cope Rooting 349 kxx .t :
with the new environment. Vacuum chewing ¥ it

Some significant differences between ranks emerged before farrowing or Blawing 131 % L1 3
tmmediately after. Subordinate sows were found to be quieter and to perform fewer Digging LEES Ty 3%
stereotyped patterns, e.g. "Bar biting", "Rooting". "Vacuum chewing", however was C - -
periarmed more by the low-ranking sows than by the dominant ones. A dramatic change 1= Pg 000 #3 = FO0.01 5 #33 = p< 0,001
of behaviow occurred after farrowing. Low-ranking sows became very restless, Underlined = Frequency higher in dominant sows

changing their posture more often (P<0.03), and performing stereotyped/redirected
patterns, such as "Blowing” and "Digging (with the fore legs)" much more freguently .
(FL0.001) an days 0~1 post-partum, and "Bar biting“, “Rooting“, and "Vacuum chewing" Fig. 1
it the following days (Tab. 1).

Dominant sows performed also more than expected maternal patterns towards the

litter, especially from day +2 to day +7, while subordinate individuals were less SUCKING INTERRUPTIONS

maternal. Although the mean number of sucking episodes was similar between the ranks,

we recarded a higher number (P{ Q.001) of sucking interruptions caused by the dam in i T N
low-ranking amimals in the last part of the observational period, while dominant sows 7 1ncH-RANK Sows
generally allowed the piglets to spontaneously abandon the teats, especially just wt
after farrowing (Fig. 1), l LOW-—RANK 30Wga
pri
REFERENCE
Csermely, D., 1989, Feeding behaviour in sows of different social rank. Appl. Anim, ﬂua..
Behav. Sci., 22: B4-85. Z
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Tab. 1: The behaviour patterns whose frequency between ranks was significant in each
observational peried considered.

Fig. 1: The cumulative +requency of sucking interruptions due to the dam or the T
piglets 1n both ranks.
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CHOICE-FEEDING OF PIGS: AN AI0 IN PRECICTING THEIR FEEDING BEHAVIOUR

ILKYRIAZAKIS AND G C EMMANS
Edinburgh Schoal of Agriculture. West Mains Road, Edinburgh [UK)

SUMMARY

When an enimal is given free and continuous access to two or more feeds. and hence
given a choice. it has to decide how much of each to eat and consequently what the
composition of ite diet should be. The problem then is to find the rules, if any. by which
an animsl chooses its diet composition. If there are no rules and the choice feeding of
animals is based on simple individual preferences, it ia clear that the outcome of choice-
feeding experiments can not be predicted,

The sbility of growing pigs to select a diet that meetsa their requirements or to select
an optimum diet subject to specific constraints, when they are given a choice betwesn
two feeds with different protein contents, was investigated in two experiments. In the
first experiment the type of choice offered to pigs fell into one of the three kinds: {i)
both feeds were below their protein requirement: [ii] both feeds were above their
requirement: and [iii} one was above and the other below the requirement (Table 1). When
both feeds were below the requirement the less limiting feed was preferred. but some
of the more limiting one was still eaten. The consumption of the more limiting feed
may reflect the continuing exploratory behaviour of the animals. since neither of the
feeds setisfied their requirements. When both feeds were above the requirement the
less abundant was very strongly praferred. [t is suggested that excess nutrient inteke
has a disadventage end is therefore avcided. When one feed was sbove and the other
below the requirement. then the pigs selected that mixture of the two feeds. which exactly
met their requirement, In this third caese. the diet selected varied with sex. pig state
and previous feeding. In the second experiment pigs made excessively Fat by giving them
a low protein feed, were given a choice between & feed below and one above their protein
requirement. Fat pigs selected a diet much higher in protein content than did normal
pigs and had a reduced lipid content in their gein. Female pigs selected a diet of lower
protein content than males, The sbove findings cen be used to constitute a general theory

of diet selection that asserts what choice the animal should make, when it is given sccess

Sels

to two feeds differing in their protein (or any other nutrient) content. if its behaviour

is to be consistent with the notion of evolutionary fitness,

Table 1 Diets selected by pigs on different feed pairs (15-30 kg LWT)

Feed Pair Proportion chosen CP selected Gain
Fead 1 Feed 2 Type of choice a8 Feed 1 {g/kgl [g/d)
L A limiting~less |imiting 0.20 160 B66
B H less abundant-abundant 0.94 214 .\unm
L H Iimiting-abundant 0.45 204 " u.:w
A H limiting-abundant 0.31 201 762

| - no differences in the crude protein [CP) selectad by the animals on the two pairs
2 - no differences in the growth rates of these animals



DOES THE NEIGHBOUR COW HAVE EFFECT ON THE BEHAVIOUR
OF THE COW KEPT TIED IN A BaRN 7

Elmi Manninen and Heli Castrén
College of Veterinary Medicine
Dept. of Animal Hygiene

F.0.BOX 6, 00551 Helsinki, Finland

Background

Dairy cows have a tendency to keep some distance between
each other. Very often the animals trie to reserve mare
space than they would require for carrying out physically
a certain type of behaviour. For example in pasture cows
maintain a distance of at least one or two meters and they
avoid lying side by side near the head of another cow.

Many studies made in loose housing systems show that when
Space per cow decreases, the aggressive behaviour increases.
It is also found that when the housing area is larger, the
time spent drinking, feeding and resting increases.

One of the biggest adaprion problems among industrial
housing conditions is due to the lack of suitable size of
lying area. Cows have difficulties to lay down and so
this behaviour is often disrupted. It has been found that
also a neighbour cow might have the same effect on the cou
beside her when standing very close each other. In loose
housing systems cows tend to lie with dorsal side towards
the occupied stall, In undercrowded conditios {(when there
is more than one cubicle per cow) cows tend to lie solitary
or in groups of two or three animals and adopt more
comfortable lying postures.

In Finland most of the dairy cows are kept tied in a barn
very close each other. Usuzlly two adjacent cows have one
automatic drinking unit.

The aim of this study was to investigate weather the
behaviour of a cow kept tied in a barn changes when she

gets another cow beside her. The behaviour patterns observed
were drinking, feeding, resting and grooming behaviour.

Material and methods

Six pairs of tied-up Ayshire cous were observed by video
recording. One cow of each pair was kept alane for five
days so that the stalls in beth side of her were empty,

The behaviour of the cow was recorded on video for 24
hours during the firsec, third and fifch day. Then the
cow got another animal beside her and they were kept
together for five days. The video recordings were again
made during the first, third and Fifch day.

The main things recorded from the video tapes were

- the total time spent drinking, feeding, resting
and grooming

- the number and duration of drinking, feeding,
testing and grooming periods

- lying poscture (dorsal side towards or away from
the neighbour)

= the side the cow groomed more

The behavicur during three observing days when the cow was
kept alone were compared with three days with the neighbour.

Rasults

Results and their significance will he discussed at the
congtess.



BEHAVIOUR OF HENS AS AN INDICATOR OF AVERSIVENESS TO STUNNING GASES

MOHAN RAJAB, AUDSLEY A.R., GREGORY N.G.
AFRC Institute of Food Research,
Bristol Laboratory, Langford.

The narcotic effect of carbon dioxide has been known for many ycars. The Farm Animal
Welfare Council recommended in 1982 that research should be undertaken lo assess the
practicability of using carbon dioxide (CO,) to stun poultry. The present study includes the
investigation of CO, and argon induced anoxia. The main concern when using CO? as a stunning
gas is the possibility of stress during induction. Because it is an acidic gas, it is possible that the
inhalation of CO2 would be unpleasant and cause some distress to the birds, before they become

unconscious. These cffects would not necessarily apply to the use of inert gases.

Figure 1. Design ot the Uhambcers

The main objective of this sudy was to investigate the response of chickens when exposed
1o sub-stunning concentrations of COz orargon. Hens were housed in an apparatus consisting
of an upper roosting chamber connected by two descending passages 10 1wo identical gas tight
feeding chambers (Figure 1). The gas concentration in cither of these feeding chambers could be
regulated and hence birds were allowed to feed in cither a pormal air aimosphere or an altered
atmosphere containing a sub-stunning concentration of CO3 orargon. The control and treatment
chambers were aliernated between successive treatments. For each treatment, the occupancy of
the chambers was monitored during the 8 hour light period (9.00h-17.00h) for a minimum of 3
consecutive days. The percentage occupancy of each feeding chamber during gas treatments is
presented in Figure 2.

The results show that when the feeding chambers contained atmospheric air, the hens did
not show any preference in their occupancy of the two chambers. When one of the feeding
chambers was filled with 5% CO2, the occupancy was not significantly altered. However, when
the concentration of CO2 was raised above 5%, or the concentration of oxygen was reduced to
10% or below, the occupancy of the treatment chamber was significantly reduced (P<0.05).

In the context of gaseous stunning of poultry, these results indicate that the exposure of
birds to increased levels of CO2 or decreased levels of O3 is aversive, and rapid induction of

anaesthesia is recommended during stunning to keep the stress at low levels.

Agrial View
feeding chambers roasting chamber
| [
antenns | sntenns 2 anlenns 3
o
2
1 E
perches -
_ !
4 5 16
T meme 1 wire mesh
Side View
perches H
a D H
wind s
perspex skl ) O cxhaust fan ©
o |gas inlet

circulating fan 0 roosting chamber

S| reeder
3
m © gas cutlet D
o gas exhaust [ u&:—rn..
Figure 2
anlennse *
N Percentage occupancy of hens in the feeding chambers during different treatme:
100 4
8 -
80 S
70
8 -
m. 50 Atmospheric air chamber
.m a0

Gaseous aimosphere chamber

Jmqu_ 5%007 10%0; 8%0; 75%C0; %0z 0%

Treatments



BEHAVIOURAL INTERACTIONS BETWEEN MALE TYPES OF CATILE

MOHAN RAJ, A.B 1, MOSS, B.W.
Department of Food and Agricultural Chemistry,
The Queen's University of Belfast, Norther Ircland.

The physical activity that occurs during mixing of strange pnimals pre-slaughter is higher
in bulls than in steers. This physical activity ncgates the advantages of using bulls for beef
production, however, the effect of vasectomy to combat behavioural problems in bulls has not
been investigated. Thus, an experiment was designed at the Experimental Husbandry Farm,
Loughgall (NI} to investigate the behaviour of vasectomised bulls, entire bulls and steers. The
experimental animals were 15-16 month old Limousin and Simmental cross Friesian cattle.

Four groups of caule, consisting of two of each of entire bulls, vasectomised bulls and
steers were mixed and their homosexual (teasing and mounting) and aggressive (butting and
pushing) behaviours were investigated for the initial four hours period.

Two-way analysis of variance of the data showed that none of the behaviours differed
significantly between the groups, however, there was a significant difference (P<0.05) between
the male types for teasing behaviour. There was no statistically significant interaction between
the groups and male types.

Among the 4 groups studied, 4 vasectomised bulls, 2 entire bulls and 1 steer were found
1o be homosexually hyperactive and they contributed to 61%, 16% and 9% respectively to the
total homosexual behavioural score (all the groups added together). This clearly indicate that the
vasectomised bulls were homosexually hyperactive but less aggressive when compared to entire
pulls (Teble 1).

The homosexual behaviours were expressed in a preferentially unidirectional manner
irespective of the male types (Figure 1). The motive for mounting appeared to be both agonistic
as well as sexual,

The aggressive behaviours occurred in retaliation 10 homosexual behaviours, resulting in a
statistically significant correlations between them. The exhibited mounting and teasing had
correlations of 0.75 (P<0.001) and 0.56 (P<0.01) respectively with the butting received.

It is suggested that vasectomy as a method of emasculation may not help to solve the
behavioural problem in bulls, instead it could lead to higher incidence of high pH meat.

1 Present address : AFRC Institute of Food Research, Bristel Laboratory, Langford, England.

Table |
Behavioura] Interactions During 4 hours Afier Mixing of 3 Different Male Types of Canle

Acts exhibited Acts received

Particulars  Mean  S.E.  Mean %2 Mean  SE.  Mem 2
o rank (df=2) rank :W_m.uwv
Mounting ; 225 NS 175 Ns
VB 5025 17.93 2.38 15.63 8.03 1.88 .
EB 19.88 878 2.00 5563 21.89 2.38
] 5 16.50 14.55 1.63 15.13 4.54 1.75
Teasing : 13,19 e» 1.94 Ns
VB 6338 1809 294 1263 665 .69
EB 16.75 8.17 1.94 49.00 16.05 2.38
) 5 1.75 1.08 1.13 18.50 5.38 1.94
Burting : 731 ¢ 175 N3
vB 15.63 4.90 1.81 50.88 2737 1.88
EB 5600 2042 275 2150 1042 2.38
.w 23.63 17.40 1.44 18.13 8.38 175
Pushing : 1.31 NS 606 *
vB 8.75 257 206 10.50 2717 2.50
EB 12.13 310 225 7.63 2.08 2.19
5 5.13 3.29 1.69 1.75 175 L

VB=vasectomised bulls; EB=entire bulls; S=steers
Statistical significance of differences between male rypes were calculated by Friedman's test
NS = not significant; *=P<0.05; ** = P00l

Figure 1
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DOES PROVISION OF A PERCH INFLUENCE NEST BOX USE
IN THE BATTERY CAGE?

H. REED
DEPARTMENT OF ANIMAL HUSBANDRY,
UNIVERSITY OF BRISTOL.

Apart from the additional space required, providing
nest sites in a battery cage presents problems of hygiene
through site soiling. Also, where sites are shared, long
periods of sitting after laying may prevent all members
of a group from using the nest, as well as causing delay
in egg collection. The effect of provision of a perch on
nest site soiling, and on the amount of time spent in the
nest during peak laying periods was investigated.

Four flat-floored wire cages were used housing (a) 4
birds at 1200 sq.cm/bird; (b) 4 birds at 600 sq.cm/bird;
(c} 2 birds at 1200 sg.cm/bird and (d) 2 birds at 600
sq.cm/bird. Each cage was fitted with traditional wooden
litter lined nest boxes at the rear, 24 cm x 30 cm Xx 46
cm high, one per hen, and a rectangular weod perch 5 cm x
3 cm running the length of the cage to the front.

Experiment 1: Faeces were collected daily from each nest
box for 9 days with a perch present, and for a further 9
days with the perch absent. The hens were then replaced
with fresh birds, and faeces collected for 9 days with
the perch absent, and a final 9 days with the perch
present. Soiling was found to be much reduced where a
perch was provided for 2 birds at 600 sg.cm/bird (T=9;
p<0.01). A trend in the same direction was also observed
for 4 birds at 1200 sq.cm/bird which just failed to reach
significance. However, a perch had no significant effect
on soiling for 2 birds at 600 sq.cm/bird, while for 4
birds at 600 sq.cm/bird soiling was significantly
increased (T=21; p<0.01).

Experiment 2: Data concerning the number of visits made
to the nest boxes by the hens in the 4 cages were
collected by means of a photocell system recording all
visits made in the peak laying period (%.00am -~ 1.00pm)
over 20 days. Perches were present for 5 days, then
removed for the 2nd 5 days. The hens were then replaced
with fresh birds, and these were tested without perches
for days 11-15, then with perches over days 16-20. For
overall nest use, presence of a perch was found to have
no significant effect. However, time spent in nest boxes

varied significantly with cage and group size (F=17.5; df

3,36; p<0.01).

With regard to nest box soiling, it was concluded
that the presence of a perch may be effective in seoil
reduction, but only after a critical space allowance has
been reached. Nest box use seems to be more dependent on
cage and group size than on whether or not a perch is
present.

Total
Mean
s.d.

Total
Mean
s.d.

Total
Mean
s.d.

Total
Mean
s.d,

Nest box soiling with and without perch.
(mean faeces (g) collected over 18 days)

2 birds/1200 sq.cm.

Perch No perch
90.58 501.11
5.03 27.83
4.00 16.99
2 birds/600 sqg.cm.
Perch No perch
993.20 1013.80
55.18 56.32
44.23 36.99

Nest box use with and

4 birds/1200 sg.cm.

Perch No perch
0.00 97.70
0.00 5.43
0.00 12.57
4 birds/600 sq.cm.
Perch No perch
2067.70 921.50
114.87 51.19
69.77 44.03

without perch

(mean time in box(es) per bird over 10

4-hr periods)

Time in box (secs.)

2 birds/1200 sqg.cm.

Perch No perch
42979.50 19216.00
4297.95 1921.60
6384.10 1130.27
2 birds/600 sq.cm.
Perch No perch
42929.50 237037.00
4292.95 3703.70
2119.75 1771.24

4 birds/1200 sqg.cm.

Perch No perch
12956.80 13692.00
1295.68 1369.20
871.45 747,36
4 birds/600 sq.cm.
Perch No perch
18945.30 31424.50
1894.53 3142.45
586.94 589.63



ACTIVITY AND NURSING BEHAVIOUR OF AU LIBITUM

AND RESTRICTIVELY FED SOWS

M., RUNDGREN, H. FORSSLUND AND A. FROBERG
Dept. of Animal Nutrition and Management,
Swed. Univ. Agric. Sci., S-750 07 Uppsala

Activity and nursing behaviour of seven lactating sows fed ad
libitum have been compared with that of five restrictively fed
sows. The former had free access to feed in a self~feeder,

and the latter were fed twice daily according to the new Swedish
scale. The sows were kept loose in farrowing pens (2.6 x 2.8 m +
dunging area). From the fourth day after farrowing they had
access to the dunging area. Straw was used as bedding material
and distributed once daily. Video recordings were made during
one 24h period on each of day 2, 10, 21 and 35 after farrowing.
Lying on the sternum and on the side, walking and/or
manipulating straw, nursing (pre-and postmassaging time
included), occupying feed trough and staying in the dunging area
were recorded. In addition it was noted whether the sow or the
piglets terminated suckling.

During the first week after farrowing, the daily feed intake of
the ad libitum fed sows was higher (5.8 vs 3.2 kqg), and the

body weight losses greater (6.8 vs 14.8kg) than that of the
scale~fed animals, but not thereafter (6.6 vs 6.9 Kg, and 7.9 vs
7.4kg, respectively). The scale fed sows spent less time at the
feeding trough, but they walked and/or manipulated straw during
a greater part of the day than the ad libitum fed sows (fig. 1).

Both groups of sows spent most of the time in the dunging area
or lying in the pen. The part of the laying time which the

sows spent lying on the sternum increased with the age of the
piglets and this increase was most pronounced for the scale-fed
sows (fig. 2). The time spent in the dunging area also increased
as the lactation proceeded. On day 10 the ad libitum fed sows
spent more time in the dunging area than the scale-fed animals.
This might have been caused by a higher heat production, which
also was supported by the shorter time the animals spent
sternum-lying on this day.

It was not possible to record the behaviour in the dunging area.
This excluded reliable records of the suckling frequencies. The
total time spent for suckling in the pen decreased with
increasing age of the piglets (fig. 1). The length of the
individual sucklings decreased and the fraction of the sucklings
which was interrupted by the sow increased with the age of the
piglets (fig. 3). At 21 days the scale-fed sows tended to
interrupt a greater fraction of the sucklings than the ad
libitum fed sows. This observation was also supported by the
differencies in sternum-laying behaviour.

In conclusion, this study indicated that the scale-fed sows were
more prone to manipulate straw and less ready to nurse their
piglets than sows with free access to feed, in spite of very
similar daily feed intakes and body weight losses after the
first week.
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Telemetric Monltoring of Pulse Rate in Sous to the End of
Pregnancy during Parturition and in the Course of Lactation

Vanlicek,J.- Vestergaard,K.” - Jureckova,D.- Dostal,F.- Hihula,P.
University of Agriculture Brno, Czechoslovakia

~ Royal Veterinary and Agrlcultural University Copenhagen,Denmark

Telemetric monitoring of functional activities of organ and

organ eyastems belong to modern methods of eclinical physiologice

reacarch. These studies ares very valuable also in complex

ethologic studies on farm animals. In our study the pulse rate of

young e6owe was investigated. The heart was used as an indicator
of complex changes taking place in the anlmal organiem and the
analyals of Aits activity, 1.e. pulse rate, served as a model of
trigged neurc-endocrine mechanisme which can be used for the

elaboration of working hypotheses about parallel physiclogical
processeas and banifestations of behaviour of asown.

At the Congres on Applied Ethology in 1088 we had referred
alec about differences in the development of pulse rate before
and during both spontaneous and cloprostenol - induced parturi-
tiona. In the study information is presented about our results of
telepetric monitoring of pulse rate in sows before and during the
parturition induced by a natural PGF-2-alpha {Dinolytle, OpJjohn)
and these data are compared with our results of telemetric
monltoring of pulse rate in asows after the application of a
eynthetic analogon PGF-2-alpha, i.e. cloprostenol (Oestrophan,
Spofa). Further the results from our telemetric monitoring of
pulae rate during the lactation are preaented.

The Tfollowing conclusions may be drawn on the base of
comparelon of pulee rate of sows before and during the
cloproatenol - induced parturition on the one hand and

PGF-2-alpha - induced parturition on the other.

Pregnant sows practically did not respond to the injection of
cloprostenol after ite application as far as the immediate
increase in the pulse rate was concerned while their response to

PGF-2-alpha was very marked.

These different responses to the application of Oestrophan and
Dinolytic were, however, compensated through a greater and/or
smaller increase in pulse rate approximately 6 hours after the
application of proataglandine. In our opinion, this wave of
increased heart activity was causedby the abllity of exogenous
prostaglandine to induce the production of endogenocus
prostaglandine in the uterus sows. It is known that cloprostencl
is biologically much more effective than natural PGF-2-alpha. He
suppose therefore that its effect reached the treshold level in
gow's organlsm which resulted in a marked increase 1in the
production of endogenous substances inhibiting both the formation
sand general effectiveness of prostaglandine. The animal organlism
reeponded therefore to the application of cloprostencl as late as

& hours afterwards when the effect of lnhibiting substances wasa
not 8o marked. On the other hand, natural PGF~2-alpha did not
jduce esuch a marked blockade of its effects and for that reason

an immediate increase in the pulase rate and the inhibiting effect
occurred a little later. This eignificantly explains the
differences 1n the behaviour of sows after the application of
these two substances when lnducing the parturition.

In the course of our studies on pulse rate of sows during the
lactaion it wam found out that the higheat pulse rate was reached
in a layning position when the piglets were suckling the milk
regardless to the day of lactation.
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SUMMARY _

MOTIVATIONAL ASPECTS OF ANIMAL PROBLEMS
K. Vestergaard, Royal Veterinary and Agricultural Univer-
sity, 13 Bilowsvej, 1870 Frederiksberg C.

Most, 1f not all animals' problems have a motivational
basls, at least in the individuals of a group which shew
abnormal behaviour. One of the large challenges to applied
ethologists 18 to find this basis and reveal the relevant
developmental pathwayis), and the circumstance(s) and
environmental deficleuce(s} that lead to the abnormality.
Stereotyples in tethered sows, weaving in horses and fur
sucking in calves are examples. However, In ouly very few
cases do we know the motivational basis of the problems.
Additionally, when the abnormal behaviour appears thetre may
be more motivational systems inbolvaed simultanenusly, e.q.
during conflicts, and that complicates the auwalysis.
Furthermore, in grown up animals the Dbehaviour may have
become more or less emancipated from the criginal situation
and/or motivation, and thereby the tracing of the original

. underlying motlvation will be difficult, 1if not impossible.

These points will be illustrated by studies Erom the 1ed

.ucznwmmotw and the domestic fowl. . Ih drown up liens typels)

1

and strength of motivation(s)] may be arsessed during
"deprivation choice tests". In these teste hens are nEfer.l
2 or more environments simultaneously, but once the chnlre
has been made the other optlions ake not available before the
next test Iis being made. The different «nvivcnments may
affer cousummatory stimuli for diEferent metivation systems,
and thersby the chrice may tell us which motivation was the
most significant. The amount of consummatory behaviour may
indicate the strength of the motivation. It is nf the
greatest importance that the design of the study ls based .an
knowledge about the rormal behaviour of the species so thal
relevant environments can be offered, and moktlvatlions should

. also be controlled before tests. Such tests may show which

motivations are significant.

surprisingly few studies on abnormal behaviours have
combined developmental and motivational aspects. Such
studies may be very usaful, because if animals are cbsevved
from early on we would know when the abnermal behavieonur
started, in which situations 1t first appeared and the
further course of development could be traced and dexcribed.
Furthermore, tha situation in which {t first appeared would
indicate the underlying motivation.

An analysis of data Erom simultaneous obsevvations of
dustbathing behaviour, allopecking, and sccial behaviour in
small groups of red Jjunglefowl chicks revealed that the
birds probably developed feathen pecking from dustbathiny
behaviour. Feathers ware perceived as "dust® , and domlnant
peckers genmerally pecksed the bodies of the subordinates,
whereas some of the subordinates "misused" the allcpreening
system while pecking the necks of penmateg in thelr search
for dust. Furthermore, peckers ‘often failed to participate
during dustbathing events in their group, and tonic im-
mobility tests showed that these bivds were fearful. This
example illustrates the usefulness of combined motivational
and developmental analysis.

Some of the results that indicate the link between dust-
bathing, feather pecking and fear appear from table 1 and 2.

Plumage scores

~Gategory Haad Nack Body Total
(incl.head and neck)

Rich 0.3 0.4 2.7 3.4
*

Poor 0.4 1.6 2.6 . 4.6

Groups

without - !

Us birds 0.8 a.0 0.6 1.1

Groups - >

with

US birds 0.3 1.1 1.4 5.0

Tabla 1. Mean plumage scoras of rich and peor birds and of
Mnnnu in groups with and without :um%:nznwnhnmn {US) birds
u: them. (* = P<0.05 indicates significant diffarences

atween group scoras) (= mean of scores of birds within a
group). Scores for "Total"™ and "body" was based on scores
for 8 and 6 different areas of the plumage, respactively.
Scoring was made as follows: 0 = no damages, 1 = slight
mmamam on faw faathears; 2 = sevara, but H...w!n.“hnh-ﬂ- damages
and/sr less than Scm? naked skin visible; 3 = severe and
mmnmnjﬂn feather damages and/or more than Scm? of naked skin
uwwwwwﬂw-m“mmnmqumshNmmcwhﬁum were those that often failed to

ustba ng events in their

participated in one third or lass of the acmncmmhwn“ Mm””mmv.

—Age (weeks)

N 8=13 25-40
Synchronizad birds 16 198 269
Unsynchronized birds a 479 €61
Statistical sign.
of differenca NS P<0.002

Table 2. Mean righting times (seconds} of synchronized and

unsynchronized birds.(Mann-wWhitney U-tast).



