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ABSTRACT

Ten males and ten females white NewZealand rabbits approximately 4 months of
age were divided into (wo equal groups five males and five females were housed sep-
arately in conventional cages ( 50 - 80 - 40 cm ) and five males and five females were
housed in enriched cages ( 50 - 80 - 40 an ) at the baci 40 cm of the cage were raised
(0 80 cm in ‘height and a box of ( 50 - 25 - 20 cm ) made of wood with a roof per forat-
ed plastic like in the botiom plate was inserted (o study the effect of envirorimental en-

richment on behaviour. performance and welfure of rabbils .

Resulls showed thal, ra bbits kept in the convenlional cage system especially the
J-males showed more restlessness, excessive grooming . bar-gnawing and !imidity
than rabbils kept in the enriched cuge system . this indicales increased stress in the
rabbits lept in the conventional cage system. Only few rabbits particularly the females
.used the box as a sheller or resting place. On e other hand. they more often used the
roof of the box as a resting place. Also the rabbils using the raised height in the en-
riched cage system. The resulls indicale that rabbils kept in an enriched cage syslem
particularly the fermales had beller welfare and performance than rabbits lcept in the
conventional cage system which might be due [o they had an access lo shelier and a

belter chance of inleracting and copy with the environment.

INTRODUCTION

Rabbits which kept Individually in small barren cages with a restricled amount of food and
water often show differcnt types of abnormal behaviour as wire gnawing, hoppimg back. ¢xces-
sive fur liking, eating the fur, pawing against tlic cage wall, playing wilh water nipple elc. (Labor-
atory animales, 1993 Gunn,19894). They have also becn lound to develop osteoperosis of the fe-
mur (Lehmann, 1984) and intestinal disordars (Jackson, 1991). The major causc is probably

that the cages wcre too small to ¢ive the rabbit enough space o move around (Stauffacher,
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1992). Efforts have been made to improve the housing of laboratory rabbits by placing groups of
females In floor pcns (Love,1994) and by keeplng breeding fernales with a male (Stauffacher,
1992). Male rabbits are difticult to be kept in groups and probably also in pairs because al the
time of sexual maturity they become aggressive and often attack each other (Harkness and Wag-
ner, 1989). The hehaviour and physfological states of an animal are inlluenced by the environ-
ment. the content and construction of the cage, space availahle. social contact ,food and physio-
logical conditions are all important factors and their handling and genetices may also play apart
(Fox, 1086) . The rabbit is a soeial antmal and is able (o utilize complex environment so housing
in cage will hardly satisfy many of its behavioural needs (Love,1994). The temporal structure of
thcir behaviour can be disrubted if the fecd back from behaviour is not eptimal because of the
environmental limitations on the full expression of the behavioural repartric i.e changing behavi-
our more frequently (Metz, 1887) and showing sevcral kinds of abnormal behaviour as bar bit-
ing . excessive grooming and sterotyplc activitles {Love, 1994). However .barren cages sysieims
can be enriched by stimull that will clicit patterns of behaviour that are otherwise limited by
these systems . The effect of stressors in the cnvironment may also be mitigated, but the enrich-
ment ¢.g. aceess to a sheller ean have different effects depending of the species (Jeppsen and
Pedersen, 1991). Lehmanu (1987) found that caged rabbits wvith no chance of scape or to hide
were more restlessness than rabbits with hidding place .. The height of the cage is an important
parameter since in the wild a vigilant rabbit will sit on its hind legs with ears pricked (lookout
position) and in addition utjlize natural rses (Gibb ,1993 ). Domesticated rahbits wiil climb into
objects for instance a shelf or a nest box , to explore and rest if that is possible (Whary et. al,
1993) .

The aim of this work was to investigale Lthe behaviour, performance, welfare and utilization of
the cage by rabblt kept in enriched cages with access to shelter and raised height at the back

compared to conventional cages.

MATERIALS AND METHODS

This work was carried out (n a rabbit farm of Faculty of Veterinary Medicine Zagazig Universi-
ty. in the period of the 15! of October to the end of December 2000. Ten males and 10 {emales
NewZealand white rabbtts approxtmately at the age of 4 months were housed separately, flve
males and five fcmalcs were housed in covenlional cages (wire cage measuring 50 X 80 X 40cm).
with a food hopper, a water hattle and a briek of wood attached to the front of the cage. on the
gride floor a perforated plate of plastic was placed to avoid leg injurics, the plate coverd the en-

tire floor cxcept for approximately 20 cm at the front of the cage to prevent the drinking water
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from pooling. Whilc the other five 1males and five females were housed in ten enriched cages (had
the same construction cxcept at the back, 40cm of the cage was raised to be 80cm in height and
a box of 50 X 25 X 20cin made of wood with a roof of perforaled plastie like in 1he bLollom was

inserted ).

r (@)

P

¢ L box
80 cm— " b | Theaniched cage 2} ond o covenknd coe ).

Rabbits were glven a balaneed pelleted rabbit ratlon and water adiibitum in addition o green
food (berseem). Ambicnlt tcinperature was vaned between 20-259C during the expervicinent. The
light dus...:on was eontinuous for 13 hours during night. The housc was well veatillated throngh
4 windov. > disiributed allover the bullding with 3 electric rolating fans and two exbaustion fans
which allowed proper air clreulation in tlie building The rabblts were given aproteciive doses of
viral vacciue and the other protective medicine. Beliavioural ohscrvations (Gunn and Morton,
1998) using of foeal sample tcchuique (Altmann, 1974). each animal sample was observed lor
10 minutes every two hours for 4 periods daily and 3 times weekly for cach group .

- The followds parameters were observed and recorded tn minutes

actlve head :- the rabbit snifling the surroundings with the wovement of the head and Jor

fore ltinbs, the hind imbs staying at the same placc.

Active other :- it is divided into {our variations .

Active side to slde ;- movement of the forc tmhs from side to side, the hind limibs stay at the

same place ,
Active clxcle :- hopping in clicle around itself.
Actlve quickly :- quickly running around in the eage.

Parallel runping :- (wo rabbits running parallel with elevated galt and tail erect .

Ambulate :- forward movement achieved by alternate extension of fore limbs and hind limbs .
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Ingestion :- eating rabbit pellets from the hnpper. }

Gnawing :- gnawing of the rabbit immediate environment such as bars, wooden Drick box
and plastic platc occasionally inlerrupted by rapid scratching with the fore legs .

Grommlng :- licking , scratching or nibbling of the bLody .

Lying :- resting with (he trunk on the ground, hind limbs tucked under the body, the fore
legs laying under the body or sticiched forward from the body .

Lying etretched :- resling with the body trunk on ground , hind limbs out stretched and bel-
ly exposed .

Bounding :- moving upwards or forwards with all feet {rom floor this can be accompanied by
sideward or up ward swinging o/ the cars .

Freezlng :- the fore leygs are forward, the hind legs staying in the place and the heels are visi-
ble heh{nd the body.

Marking :- ean be performed into two ways.

Chin marking :- rubbing the chin over the objects .

Urine squirt :- with hind limbs typically extended and tail erect . the rabbit squirts a short jet
of urine out behind.

Rearing :- standing /sitting on hind limbs with both {or paws off the ground .

Sitting :- rear and fore paws on ground with the (ore limbs straight, the thorax & abdomen
clear of the floor &visible ears down or erect .

Thie rabbiis were individaally weighed (gm) monthly from4th month. daily body gain(gm). feed

conversion (gn1 feed/gm Lody welght gain), and viability %} were calculated.

The statistical analysis was carried out according to Snedeeor and Cochran, (1982).

RESULTS AND DISCUSSION

Results In Table (1) showed that, the rabbit in the enriclied cage system pcrfornied the behav-
ioural patterns active head and rearing with longer duration (p<0.05] while these had the shorter
duration of active other (p<0.01), amhulate (p<0.01) and grooming [p<.05). There were no signlfi-

cant difference between the two eage systems for the other behavioural patterns.

Results in Table (2) revealed that. rabbits in the enriched cage system performed tbe beliavi-
ours grooming, [ying and rearing more f{requently (p<0.01) while active head, active other, anibu-
lale, gnawing, lying stretched and sitting were less frequently eonipared with rabbits kept in the

conventional cages.
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These results are in agreement with Lehmann (1987) who [ound an increase in number of
activity changes/hour in eages eompared with rabbits housed under semi-natural and this was
interpreted as rcstlessness. Animal is designaled restless when it does not complete ongolng ac-
tivities and 1his is a behavioural sign of incrrased stress in the annnal. These 1esulls, therclore.,
indicate that rabblts in the conventional cage systcin scemed to be more casily alfecied Ly the

environment

Rabbits kept in the conventional cage perforined the behavioural patterns ambulute with
longest duration. The difference could also be caused Ly rabbits being kept in a more resineted
crriched cage system, as they would be limited I the performance of conbinuous jumps. The ire-
quency of anibulation was less in enriched than in the conventional. These ditferences are prols-
abLly causcd by the lack of the space in both cage systems were often vbserved sitting for a longer
time duration during a disturbance. comparcd with rabbits kept in the enriched system (hat ap-
pear to calm down more [requently to rest .There was no sign of apathy m any of the cage sys-

fems (Gunn and Morton, 1995).

Rabbits in bolh systems spent much ol their tirne in grooming the fur . In stucies of wild rab-
bits grooming mad< up 2% of their active period (Gibb, 1993) and in 24 hours rccording of the
rabbits behaviour (Mykytwoycz and Fuallagar, 1973) this was much lower than this study {timc
18% enriched eages and conventional 20%) when grooming is periommed in short sequences il
can be a displacemeni activity caused by disturbance {Guild and Dunn, 1982; Gunn and Mor-
ton, 1995). The cxcessive grooruing in boll cage systems can indicate an uader stunulation
from enviromment or as Gunn and Morton (1995} sugpest social deprivation Is the caase. This
further confirmed by anolher experiment where grooming aclivity decrcased siguilicantly when
the rabbits had access 10 hay (Barthelsen and Hansen, 1999) The behaviour aciive other includ-
ed activily that resembled the paiallel running that is scen in wild rabbits, territorial behaviour
and activity with repeated movements (active side to side | as a stercolype. There was no ditler-
ence in the frequency of marking and therciore it Is unlikely that. there should be a dilference in
paralic! running Letween the two cage svsteins. Because of there were other indications of in-
creased stress in rabbits kept in the contventional system, it is possible that the higher frequency

of the bebaviour (actlve aother) can be explainec as stereotvpic behaviour .

Results in table (3) showed that , female rablits in the conventional cages performed the be-
havioural patierns grooming, gnawing, standing rcar arnd sitting rear with longer duration
{p<0.01 } than the males and bath sexes in enriched cages. There were no  significant dillernces

in other behavioural patternes hetween males and females in bolh systems.

Regarding frequencey there were no significant differnces in all belaviaural pallernes belween
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males and females .

Females performed more sitting, rear and standing rear , the letter being performed most fre-
quently in the conventional cage system and so It seems that their exploring especially the fe-
males werc not a tcrritorial behaviour, but more a searchfore cscape . Females also had a higher
number of gnawing at the bars mainly observed in the conventional cage system. This behiaviour
was perforined in a continuous and repetitlve (a stereotypic) manner and that kind ol behaviour

{s often characterised as an abnormal behaviour (Lldfors, 1997).

This can be totally indicate that the fernales were more affected by the environment and there-
fore had more dificulties In coplng with the environment . In this study the females were more
often stayed in the box thun the males and in the wild females stay inore often in burrows than
the males as found by Kolb, (1994).

The fact that the fcmales showed nmiore timidity and more gnawing in the conventional cage
systein could indicate that. particularly, fcmales in the enriched cage system had need fullilled
by having access to a hide. The box can therefore a potential flight possibility contribute to iin-
proved welfare of the rabbits. Sudden disturbances often caused rabbits to jump up on the roof

of the box and rcar. It seems to give the advantage of being able to survey the surroundings.

Rabbits In the enriched cage system performed rearing significantly more than the rabbits in
the conventional eage system (Tablel) and it was furtiiermerc observed several times tian that
the rabbits utilised the full height in the enriched cage by standing upright. The possibility of
stretching out to full hefght may also, prcsumably, reduce the incidcnice of skeleton abnormali-

tles and strengthen the bones aof the rabbits (n tlie lunger term (Drescher, 1992).

Results tn Table (4) showed that, high performance of NewZealand white rabbit (high body
weight, dally body gain and food conversion) in enriched cages comparing to rabbits in conven-
tional cages. while daily feed consumption was more in conventional cages comparing to cn-
riched cages. mcan while the viability % was Lhe samc. This may be attributed to that, conven-
tional cages causing increased number of activity changes per hour leading to increase
restlessncss which causing the rabbits unable or they do not complcte ongoing activities and
this is a behavioural signs of increascd stress. in this condition they were unable to ecopy with

their environment.

CONCLUSION

Animal needs can changed according to its age, learning, diurenal rhythm, scason and genet-

Ic relatlons. Environmental enrichments must consider the nceds of animals to avoid creating
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despite good intentions, inore prablems jor the animal.
This work indicates that, the enriched environunent (ulfilled & necd lor the rabbit .

Environmental enrichment can reduce abnormal activity, timidity and disruption of behaviou-
ral elements. Rabbits kept in conventional cage system, espeeially the females, had more exces-
sive groomling,. gnawing bars, changed behaviour more often and showed a higher degrec of Li-
midity.

This indicates difficulties in coping with the enviranmenl and considered as behavioural signs
of stress in the animales so, access to shelter and possibility to attend the environments should
be considered as cnvironmental enrichments i1 the attempts {o improve the wellare and perfor-

mance of rabbits.
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Table 1: Mean duration (min+S.E.) of behavioural pattern of rabbit in conventional and enriched environmenlal cages.

Behavioural patterns Meen duration (min + S.E.) }
Enriched Conventional
Active head 530 +5.2° 50.2 + 3.6
Active other 1.5+£0.5 35+1.2%
L Ambulate 22425 41.1 £ 4.5
| Ingestion 165.2 £ 6.2 161.5 + 4.2
Gnawing 272+4.2 427+75
Grooming 262 + 10.5" 290 + 9.5*¢
Lying 625.2 + 22 602.8 + 13.5
] Lying stretching 120.2 + 20.6 85+ 15.4
Marking 14.3 +£+3.2 25+ 11.2
Rearing 3.5+0.8" 03+02
Sitting 141.1 £ 10.2 151.2+ 10.8
B Significan at p < 0.05 1= percenlege of lime spent in grooming in enriched cages 18 %.
**  Significant atp < 0.0 2 = percaniage of time spent in grooming in covenional cages 20 %.

Table 2 : Mean frequency of behavioural patterns of rabbit in conventional and enriched environmental cages .

Frequency {number + S.E)
Behavioural patterns
Enriched Conventlonel J

L Active head 28+0.2 3.2+0.1
} Active other 0.2 +0.1 T 0.2+ 0.1 |
| Ambulate 22402 0.3+0.2"
{ Ingestion 13+0.2 138 £ 03"
{ Gnawing 42102 45+0.2

Grooming 8.54+0.5 7103

Lying 10.6 + 0.3 75+03

Lying strelching 81102 9.6 + 0.3
} Marking 0.2 + 0.03 0.2 + 0.1

Rearing 0.2+ 0.03 0.1 +0.02

Sitting 56+ 0.2 6.5+02"

** Signiticant at p < 0.01
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Table 3 : Mean duration (min. + S.E.) and frequency (number + S.E ) per rabbit of both sexes in enriched and conyen-

tional cages.
Enriched Conventional
Behavioural patterns b
Mnles Females Males Females
Duration —‘
Aclive head 52+45 50 +4.6 492 + 3.4 48 + 3.2
Ambulate 21+23 20+ 22 19+ 1.8 18 +1.6
Grooming 21101 34+0.2 324102 4.5+ 0.15*
Gprawing 7.2+02 7.810.3 7.3+02 9.040.3"
Paw scraping 231038 15+ 0.1 22+1.7 1.3+0.8
| Silting 90 + 6.0 80 + 5.4 75 +4.5 81 +5.6
Sitling rear 136+1.1 181+ 1.5 142 + 1.2 19.2 3 1.2
Standing rear 351 +21 302 +24 365+ 2.1 441 £ 2.2
Frequency :J
Bounding 2.3+£0.2 2.11£02 23+03 1.2+01
Defecation 56+ 03 47+03 5+04 3210.2
Marking 1M341.2 144+ 1.6 15¢17 14+ 1.1
Thumping 0.1 +0.09 0.1+ 0.09 01 +001 | 0.2+009
Urination 0.6 + 0.1 0.5+ 0.1 05401 | 07041

** Signilicant at p <0.01

Table 4 : The difference in performance of rabbits in conventional and enriched cages .

Age items Enriched Conventional
Body weight {gm) 2690.63 + 46.75 2420.61 +£44.95
Daity bady gain (gm) 225+1.03 17.94 + 110
4 Daily feed consumption 120.18 + 9.42 130.32 + 15.65
months Feed conversion 5 6.5
| Viabilly % 700 100
[ Body weight {gm) 3350.85 + 50.20 2960,55 + 48.50
5 Daily body gain (gm) 15.5 + 0.93 12.60 + 0.85
months Daily feed consumption 115.90 + 8.43 120.15 + 940
Feed conversion 745 9.53 |
Viability % 100 100
r Body weight {gm) 381565+ 552 3368B.55 + 52.20
6 Daily body gain (gm) 12.3+ 0.83 10.80 + 071 ]
months | Daily {eed consumption 110.5+7.75 115.50 + B.30
Feed conversion 8.98 10.69
Viability % 100 100
Body weight (gm) 4184.65 + 58.3 369255+ 5 )
7 | Daily body gain {gm) 10.5+ 0.65 8.5 £0.60 |
months Daily taed consumption 105.50 + 6.90 110.3 + 7.55 |
Feed conversion 10.04 12.97
ViaUitty % 100 100
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