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ABSTRACT

The effects of temperature and cage floor enrichraersome behavioral activities of growing rabbits
and the effect of temperature on cage floor chaiege investigated. Forty-eight rabbits from the
Botucatu genetic group, weaned at 35 d of age, hveused at low density (1,500 &four per cage,

in wire net cages up to 10 weeks of age. Cages placed either in a natural temperature chamber or
in a refrigerated one. In each chamber, half ofcdges had part of the floor surface covered with a
wooden board enriched with litter straw such tiagnriched cages, rabbits had free choice between
the straw and the wire net floor. In all cagesbitsbhad free access to water and feed on botk side
the cage. In enriched cages, the number of rabbithe wire net floor and on the litter straw was
recorded by scan sampling every 5 minutes in fiddh Dbservation periods carried out once a week
over five weeks. The behavior of animals was evatlidn the same five 24-h observation periods.
The mean daily temperature and relative humidityewagher in the natural temperature chamber
than in the refrigerated one (23.6°C and 78.7%20s%°C and 71.0%, respectively). In the natural
temperature chamber, rabbits preferred the wirefloer over the litter straw (77.9 vs. 22.1%,
P<0.01), whereas in the refrigerated chamber thdyndt show any preference (45.9. \&1.1%,
P=0.41). Self-grooming was the most frequent beiraliactivity observed (51.9%), whereas
stereotypes were the least frequent (5.2%); exiolgraand ludic activities and social interaction
showed intermediate frequencies (20.6, 11.7 ané%d,0cespectively). A higher number of ludic and
exploratory events were recorded in the enrichegesaf both chambers, which may be associated
with a higher degree of welfare. Stereotypes wess frequent in the refrigerated chamber; howewver,
higher incidence of stereotypic behavior was olexiim non-enriched cages of both chambers. Self-
grooming was also more frequent in non-enriche@gaghich may be interpreted as an expression of
stereotypy. In the natural temperature chambeialsoteraction was higher in non-enriched cages,
whereas no differences between enriched and nachedr cages were observed in the refrigerated
chamber. Although environmental enrichment withawtrshowed a favorable impact on rabbit
welfare, its positive effects seemed to be lessnse at higher temperature. Furthermore, higher
temperature substantially decreased the propoudforabbits that chose to stay on the straw in
enriched cages.
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INTRODUCTION

Consumers of animal derived products are concesmrdanimal welfare and management conditions
(EFSA, 2005). Knowledge on the behavior of an ahisecies under a variety of different
environmental conditions is a prerequisite to disthla welfare situation (Trocino and Xiccato, 2D06
As domestication of rabbits occurred recently,lia Middle Ages according to Lebesal., (1996),
adaptation to a variety of production environmanég/ not yet be satisfactory.
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Environmental conditions and housing systems shbalih accordance with the essential biological
characteristics of the species. In tropical areasjironmental temperature along with relative

humidity is the environmental factor that has thestrprofound impact on the efficiency of rabbit

production and welfare conditions. The ranges wiperature and relative humidity recommended for
laboratory rabbits (16 to 22°C and 30 to 70%; NR®96) are often exceeded under natural
conditions. Housing systems have the potentiainfgaict production and welfare everywhere, but they
should, in fact, minimize the negative effectsha hatural environment on the animals.

In intensive meat production systems, growing rablare kept in wire net cages of variable
dimensions equipped with a feeder and a nipplekdrinThe wire net floor, although ideal for
hygienic purposes, is considered unsuitable famahwelfare because it prevents the full expression
of the behavioral repertoire (reviewed by Jordaal, 2006). Cage enrichment on the other hand, has
been proposed as a way to stimulate hiding, restixgrcising and decreasing the state of stress.

In the present study, the effects of temperatutecage floor enrichment on some behavior activities
of growing rabbits from weeks 5 to 10 of age araldffect of temperature on cage floor choice were
investigated.

MATERIALSAND METHODS

Forty-eight rabbits from the Botucatu genetic grdimuraet al, 2001), weaned at 35 days of age,
were used in a five-week experiment from March 6Amril 10, 2006. They were housed at low
density (1,500 cf), four per cage, in 12 wire net cages. These ceges randomly assigned to one
of two chambers (3.5 x 3.0 x 2.5 m): a natural terafure chamber or a refrigerated one. The latter
was equipped with an air conditioning unit (12,3DU/h), in order to maintain temperature within
the rabbit thermoneutral zone. Natural temperatwas presumably high because the experimental
period coincided with late summer and the beginwiinigll in the southern hemisphere.

In each chamber, three cages had half of the #odace area covered with a wooden board enriched
with litter straw, and the other three were notighed. In order to maintain hygienic conditions th
straw was removed and replaced and the boardsaclezeed every other day. Two bottles fitted with
nipples and positioned at the right and left sidkthe cages provided water. Similarly, two feeders
located at the right and left sides of the cagewiged a balanced and pelleted feed produced on
Campus, according to the requirements describeddyBlas and Mateos (1998). Therefore, in
enriched cages rabbits had free choice between ltepand wire net floors and in both, enriched
and non-enriched cages rabbits had free accessatén and feed on both sides of the cage.

Maximum and minimum temperatures as well as aatired humidity were registered daily at 09:00,
14:00 and 21:00 h during the experimental periogerAge daily temperature and relative humidity
were calculated according to the equations propbgdduller (1989). In both chambers, fluorescent
tubes were on from 07:00 to 19:00 h daily.

In enriched cages, the number of rabbits on the nat floor and on the litter straw was registdrgd
scan sampling, every five minutes, in five 24-holbiservation periods, carried out once a week, over
five weeks. Chi-square tests were used to comparpreference of rabbits between floor types.

The behavior of animals was also evaluated in #ehour observation periods, carried out once a
week, over five weeks. Five different behavioratiaties were considered: ludic, stereotypic,
exploratory, self-grooming and social interactidoumping, running and hopping were considered
ludic behavior activities. The exploratory behayior interaction with the environment) was recorded
when an animal chewed the straw or smelled theGmawing the bars of the cage was considered as
stereotypic behavior. Self-grooming was represehtelicking or scratching his own body and social
interaction by allo-grooming or smelling a rabbittibe same cage. These behaviors were recorded at
the time they occurred and were summed up for eworhour period over the five 24-hour
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observations. The number of events from each ofileebehaviors was compared between enriched
and non-enriched cages (within chambers) usingghéare tests.

RESULTSAND DISCUSSION

As expected, mean temperature and relative humiggte higher in the natural temperature chamber
than in the refrigerated one (23.6°C and 78.7%20%°C and 71.0%, respectively). In general, rtzbbi
were less active during the day from 08:00 to 1&QFigure 1). Chamber temperature affected the
proportion of rabbits on the wire net in enricheabes. In the natural temperature chamber, the
proportion of rabbits on the wire net floor was imdggher than on the litter straw (77.9 22.1%,
P<0.01), whereas in the refrigerated chamber thasgortions were similar (45.9 V84.1%, P=0.41).
This is in agreement with the findings of Bessteal. (2001) reviewed by Verget al. (2006) and is an
indication that the use of litter straw may notfémeorable under tropical conditions.

A total of 6,080 behavioral events were registareer the five 24-hour observation periods. Overall,
self-grooming was the most frequent behavioralvagt(51.9%), whereas stereotypes were the least
frequent (5.2%); the other three behaviors (expboya ludic and social interaction) showed
intermediate frequencies (20.6, 11.7 and 10.6%gc/ely).

A higher number of ludic events were recorded inoblied cages of both chambers, especially at
night, from 18:00 up to 08:00 h (Figures 1 andAR)¥requency pattern similar to the ludic behavior
was found for the exploratory behavior, i.e. a bigincidence in enriched cages of both natural
temperature and refrigerated chambers (Figured2anJointly, these results suggest that rabhits i
enriched cages were more active, possibly reflgaihigher degree of welfare. Similarly, Vergaal
(2004) reported that rabbits in an enriched envirent (wood stick) performed more exploration and
less resting than those kept in barren cages.

Even though the incidence of stereotypies was Igldawer at the refrigerated chamber than in the
natural temperature chamber (Figure 1), it wastivelly higher in non-enriched cages of both
chambers (Figure 2). Therefore, animals in nonedied cages showed more pronounced signs of low
adaptation to the environment and stress (Gunriviortbn, 1995; Hansen and Bethelsen, 2000). Self-
grooming was also more frequent in non-enrichedesaffigure 2): in the natural temperature
chamber, it showed an elevated prevalence at nighgreas in the refrigerated chamber, the
difference occurred during the day (Figure 1). Aevated frequency of short sequence self-grooming
in caged rabbits has been interpreted as an eimmesd stereotypy, indicating absence of
environmental stimuli (Hansen and Bethelsen, 2000).

In the natural temperature chamber, social intemaat/as higher in non-enriched cages, whereas no
differences between enriched and non-enriched cagee observed at the refrigerated chamber
(Figures 1 and 2). These results contrast withelfimsn Vergeet al. (2004), who found that rabbits in
enriched cages performed more allo-grooming andlisipexnother rabbit than those in non-enriched
cages. Yet, those authors used higher housingtienigian the ones in the present study and prdvide
wood sticks instead of straw.
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Figure 2: Proportions of behavioral events in enriched amh-enriched cages at the natural
temperature (left panel) and refrigerated chamfagist panel)

CONCLUSIONS

Although environmental enrichment with straw hasl fzafavorable impact on rabbit welfare, as

evidenced by the pattern of behavioral activitigs, positive effects were less intense when the
temperature was higher. Furthermore, higher tenyperasubstantially decreased the proportion of
rabbits that chose to stay on the litter strawririohed cages. Other ways to set the straw for cage
enrichment or other types of enrichment shouldhbestigated for use under tropical conditions.
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