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ABSTRACT

Single housing of does with kits will remain the common housing system in intensive rabbit production in the near
future. The occasionally enlarged single cages are enriched by an elevated platform, foot rest when wire net is
used and hay rack or access to other material (e.g. wooden sticks) for engagement. The third dimension (the
elevated platform) seems to be more important than a larger space. In continuous group housing systems the
production performance is lower than in single housed does, and fighting and injuries are frequent. In some semi-
group housing systems the overall performance level was high, but after each regrouping a high level of
aggressiveness and serious injuries could be seen. A new combi system for does with kits promises great
benefits from the hygienic and welfare point of view. In the system, the does are kept in single boxes until
weaning followed by group housing of fattening rabbits until slaughtering after removal of side walls and transfer
of does to another unit. This gives the chance to clean and disinfect the unit and to interrupt chains of infection. In
the next future, the use of group housing systems for does with kits does not seem to be realistic in practice
because of many unsolved problems.

Key words: Rabbit does, group housing, semi-group housing pcsgstem, single housing.

INTRODUCTION

Breeding rabbits are kept to a large extent imisitee husbandry systems, mainly in cages with wire
net floor. But, the current housing of rabbits rieggi putting emphasis on the aspect of welfare of
animals. The development and testing of new anir@addly housing systems for does with kits and
for growing rabbits play an important role in ordetake in account the specific needs of animads a
the aspects of animal health.

The aim of the paper is to give an overview aboutent developments in housing of does with kits
worldwide. The results of different housing systears summarized according to the following
scheme:
- Group housing of rabbit does (continuous and seoiyghousing systems).
- Combined housing system for does and growing rabbit
- Individual housing of rabbit does with special fse@n new developments concerning animal
welfare.

In the international rabbit research project RABHI&velopment and assessment of alternative
animal-friendly housing systems for rabbit doedwiats and growing rabbits) on ANIHWA ERA-Net
platform (anihwa = animal health and welfare) parsrfrom Italy (1), Hungary (H), Spain (SP) and
Germany (D) work together to develop new solutifumshousing of rabbit does. First results are
reported.

1. GROUP HOUSING OF DOES
The aim of group housing of does is to provide #iearature environmental conditions for domestic

rabbits similarly to their ancestor European wathbit Oryctolagus cuniculyswhich lives in smaller
or larger groups in burrow systems. Group-houseglifates social contact between does, allows
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more total space and permits the expression ofiegpsepecific reproductive and maternal behaviour
(Bigler and Oester, 2003; Bigler, 2004; Ruis ance@m, 2004a, b; Rommers and Kemp, 2012;
Rommerset al, 2012). It is desirable to house domestic rabibitgroups, as they still have a need for
social interactions, and many analogies exist betw#he social behaviour of wild and domestic
rabbits (Hoy and Selzer, 2002; Selzer and Hoy, 2@@%eret al, 2004). More total space makes a
division into functional areas (e.g. for restingsegoarate area for the young) possible.

1.1. Continuous group housing

Szendé (2012) at the last World Rabbit Congress and S#eadd McNitt (2012) summarized the
present knowledge on group housing of rabbit doesimuously together. This is why the main results
in this field are shortly summarized.

In the first investigation for group housing of falbes and one buck (Stauffacher, 1992) good sesult
were achieved, but nobody has been able to repisateisults. Mirabitat al. (2005a, b) did not find
differences in the kindling rate and litter sizevimen group and individual housed does. However, th
occurrence of kindling by two or three does in saene nest box was high and as a consequence, the
suckling mortality was two times higher.

Also, Szends et al. (2013) compared the performance of single-cag§¢adu(d group-housed does (G).
The group housing resulted in lower kindling raejilar litter sizes and higher suckling mortaliby.

18% of cases a second doe kindled in the saméorsind destroyed the nest of the other. From the
faeces of G does three times higher corticosteconeentration was detected. Group housed does had
worse health status and higher rates of cullingyelbas shorter lifespan. In experiment of Andest

al. (2013) group housed does had low kindling rategadte litter size and high occurrence of injuries
was observed caused by aggressive behaviour arabbgs.

As mentioned above, the free entrance of doessbhwoxes of other does is one of the main problems
in group-housing, causing a high mortality of yourapbits. Rommerset al (2012) used an
(expensive) individual electronic nest box recagnit(IENR) system, only allowing a doe to have
access to her own nest box (Ruis, 2006). Nestingdbwere elevated, in order to create a restirg are
below. Using this system, low kindling rate, addqubtter size and suckling mortality, and low
weaning weight was observed (Rommetsl, 2006). Furthermore small and superficial bitesewe
observed around the formation of groups, but omaayeethe frequency was rather low and seemed to
be the result of species-appropriate fighting fetaklishing and maintaining the social hierarchg. N
aggressive behaviour by adults towards kits wasrks (Ruis, 2006).

It was shown that parts of floor bedded with strawd solid elevated floors became very dirty (on
average 50% covered with (smears of) droppingsis, R006). The risk for coccidiosis was assessed
by counting the numbers of oocysts in the manuoeySts were always present in group-housing, and
could not be found in individual housing after sedveounds (Ruis, 2006). Therefore, it seems that t
interaction between animals is a risk factor, idigdn to the extent to which animals are in cohtac
with manure.

Absence of a buck does not lead to social instgbiichuhet al. (2003) and Hoy and Schuh (2004)
have shown by analysing the social structure imgsof wild and domestic rabbits kept in enclosures
that bucks are not involved in the social inte@udi between does. Sze&iét al.(2016) examined the
aggressive interactions in group housing of fouesdand one buck. In homogenous (HOM) group
were 17 weeks of age. During the first month afferups were established numbers of fights were
154 and 108 in groups HOM and HET, respectively-ET group the older doe clearly occupied the
first position in hierarchy, in HOM group more gmmates fought for the better rank position, so the
group stability was better in HET than in HOM group

Group-housing leads to major changes in manageamhthousing, and is associated with specific
new problems (including welfare aspects). The mdifficulties in group-housing systems are:
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- A free entrance of does to nest boxes of othesdoay cause a high mortality of kits.

- Aggression may occur in groups of does with higlevel of stress and negative impact on
productivity.

- The system requires high hygienic standardseugnt infectious diseases.

- The system is labour-intensive because of itspiexity.

- Production costs in group-housing systems ar@enighan in regular individual housing systems
(Ruis, 2006).

Currently in the anihwa project RABHO, an experita¢ngroup-housing system (Figure 1) is

investigated under the aspects of animal behavianimal health and performance (Budtl al,
2015b).

elevated platform

>
30 om

E S control

= 1

i corridor group arca ;

' (18,200 e ‘| corridor

E E
5 R elevated platform | elevated platform | elevated platform | clevated platform
g

E

9

S
20em

nest box nest hox ‘ nest box

nast box
50 cm 60 em 60 cm 60 cm 60 cm 50 cm
240 cm
= drinker = hay rack
= feeder cat flap

Figure 1: Scheme of experimental group housing system fos dath kits (Buhlet al, 2015b)

The group-housing system provides space for 4 ddbskits. After 35 days the kits leave the system.
The housing system consists of 4 single areas (vagt boxes) with 6,000 cm? each and a group area
of 19,200 cm2. The problem of the free entrance&lads to nest boxes is solved by a commercial
individual electronic nest box recognition systemly allowing a doe to have access to her own nest
box. The special feature is the use of commeraat flaps” at the entrance to nest, individual spac
respectively (Fig. 2). The animals hold a microoligich makes it possible for the does to get tar the
own assigned single area.
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Figure 2: Group area and entrances to single areas througtapa of experimental group housing
system for does with kits (Bubkt al., 2015b)

Both areas (single area — Fig. 3 — and group ameaprovided with feeders, nipple drinkers, haksac
and an elevated platform.

Figure 3: Single areas of experimental group housing systerddes with kits (Buhét al, 2015b)

The following preliminary results can be presentEde litter size at birth was 9.95 kits per doe on
average. Losses of kits occurred in the amount.®ft® 44.4% during the suckling period. So, the
mortality rate was extremely high in some roundsmBarizing all rounds the mortality rate was
twice as high (18.1%) as in combi system (9.2%)cWwhias installed in the same room (see the next
chapter). The reasons that can be cited are: lgadirkits outside the nest and losses of unknown
cause. The weaning weight was on average 0.75kgp(nbi system: 0.84 kg on average — see Table
2). Ethological investigations were carried outwgimg that not all of the 4 does used the group.area
In each round in minimum one doe did not use tloegarea whereas the other 3 does used this area
in a very different percentage of time. Furtherulissare shown in Table 1. The results show a
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significantly lower weaning weight of kits from grp housed does compared with single housed does
(difference: 156 gram on average) and a largerficesit of variation (by 7.7%) in weaning weight of
kits raised in the experimental group housing sysiEne reason is that the kits of different littased
sometimes the same nest box because they wer¢odbkeve the own nest box. If the doe visited the
own nest box they nursed not only the own kits ddaiously the strongest kits of different litters
causing the growing apart.

Table 1. Performance of does and percentage of kit lossésgdoursing period in the group housing
system

Round 1 2 3 4 5 6 Mean
Litter size bom alive 10.0 9.0 1225 95 95 9.0 9.95
Birth weight (g) 86 62 61 68 60 71 66.0
Weaning weight (kg) 0.96 0.96 0.74 0.69 0.67 0.72 0.75
Kit losses (%) 250 44 4 163 53 132 148 18.1

In Italy, a colony cage system was developed awesiigated (Dal Boscet al, 2004). The housing
system strongly affected the behaviour of aninfatses kept in colony cage (Figure 4) performed the
broadest species-specific behavioural repertoirgilewthose of the control group showed some
stereotypes, which substituted the normal behavi@eproductive performance was not affected by
the type of cage. In both groups the sexual redgptf does was satisfactory as well as the number
and the weight of weaned kits. The cage prototygmmed to fulfil ethological and physiological
needs of animals, also allowing good performanbe. durrent Italian investigations (Dal Bosstaal.,
2015 — personal information) are focused on thth&urdevelopment and testing of the colonyhousing
system with removable walls. The does are singigt Keom 5 days before until one week after
kindling. Then, they are housed in a group. At vilegmvith an age of 30 days the does are transferred
to the upper boxes and the weanlings remain ifdawer group housing system. In Spain (Villagra
Garciaet al, 2015 — personal information), investigationsdaffierently enriched single boxes (50 x
50 x 80 cm) and on group housing of does withtkike place.

In Hungary, the motivation for social contact oclssion of the does is also examined. In this
experiment 4 does are housed in a pen (3.6 m2) with commonly used and four smaller
“individual” areas in it (0.45 m2 — free accessheTwalls of the different individual cages (area®
made of wire net (visual contact) or solid wall. bRas can stay in group (social contact) or
individually, if they move into the individual cormgment (seclusion). All parts of the pen are
equipped with feeders and nipple drinkers. Usingn@dr video recording the motivation (preference)
of does is observed; how frequent they stay incugn2, 3 or 4 does together), or they choose the
individual compartment, depending on the time of. déhe types of aggressiveness among does and
injuries on the body are also examined. The obtiensof behaviour and aggressiveness are under
evaluation.

To eliminate disadvantages as lower kindling rdigher suckling mortality caused by multiple
kindling in the same nest box and lower weaninggsi with higher standard deviation, new systems
have been under development called semi-group hgusi

1.2. Semi-group housing systems

Semi-group housing means that a pen system iswisiett allows temporarily group housing of does.
The does are alternately housed during some wewkgidually and then during some weeks in a
group (Buijset al, 2014; Maertens and Buijs, 2015).
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Figure 4: Colony system which is studied in Italy (Dal Bost al, 2015 — personal information)

In Belgium and The Netherlands 4 individual cage® (n length x 1.5 m width x 0.6 m height) with
elevated platforms are used for this system. Witning doors on cage walls or removal of the three
inner walls a large group pen can be created. Rdbkis are housed in individual cages from 3 days
before to 18 days after kindling and group pensisdufrom the 18th day of lactation to 3 days before
the next kindling. Small entrances are formed o riest boxes to give the possibility for kits to
escape from does. Artificial insemination (Al) ad@ d reproductive rhythm are applied. After
weaning, the kits stay in the large pen in group®ur litters and the pregnant does are mixed when
new groups are formed. It provides using all-in-oat system (Maertens and Buijs, 2013). In
Switzerland, rabbit does are housed in modifiedifdaher system (Andrigt al, 2013). Individual
housing is applied from 30th day of pregnancy 1#ith day of lactation with 42 d reproductive
rhythm, using Al. In a 5.7 m2 open top pen (witeva@lted areas, hiding places, 8 nest boxes, and area
for kits) individual cages can be separated foglsithousing period and for introducing new members
into the group.

In experiments of Buijet al. (2015a, b) and Maertens and Buijs (2015) the sgoip housed does
spent a greater percentage of time on locomotidnsanial sniffing/grooming than does in single-doe
cages. Semi-group does spent a smaller percentdlye period following mixing in physical contact
with group-mates than does from single-doe hougiig could only make contact through the wire
walls). Even 12 days after mixing the percentagéimé animals in semi-groups spent in physical
contact did not exceed that in singles. Adrenabvsi did not differ between systems.

In some recent experiments, the performance of-gemip housed does was compared to that of
individual housed. Maertereg al. (2011) applied Al at 11, 15 or 18 d after kindliimysemi-group
housing system and Al at 11 d of lactation in indlial housing. They did not find differences among
the performance of the groups in kindling rateetitsize and suckling mortality. Maertens and Buijs
(2013, 2015) also compared the reproductive pedona of does in semi-group housing (the parks
were equipped with plastic-mesh or wire-mesh ptatf) and individual housing. They observed low
suckling mortality in each housing condition (3.8% vs 1.5% in semi-groups and individual
housing, respectively; P<0.05). However, higher bemand individual weight of weaned kits was
found in individual housed does (10.2 weaned kiid 657 g weaning weight) compared with semi-
group housed does (9.9 weaned kits and 595-60%aging weight).
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In continuous group housing system the structurthefgroup is only changed when dead or culled
does have to be replaced. Introducing a new daeaintexisting group can increase the frequency of
aggressive behaviour as the hierarchy changesada of semi-group housing, groups are made of
pregnant does and as a consequence in each refiwedwycle new group structure has to be formed.

Rommerset al.(2011) observed the behaviour of does in semi-ghmysing. Eight does were housed
individually in cage block consisted of eight witages equipped with elevated platform. The doors
among cages were opened from 14 d after partunititih three days before the following parturition.
On day 1 after regrouping all does of groups wevelved in aggressive interactions, the total numbe
of agonistic events was 148. Slightly lower frequemf aggression was recorded on day 3 (4-5
does/group showed aggressive behaviour againgirthg-mates, 51 agonistic interactions/group in
total). Although it was obvious on day 3 which deas in dominant position (hierarchy has been
formed) the aggression continued, the dominantptogoked many aggressive interactions and won
most of them. Also in experiment of Maertens andjB(2013) not any doe died or was culled
because of fighting, but high frequency and intgnsif fighting after regrouping was observed.
Andristet al (2013) made a survey in Swiss rabbit farms whlees were housed in groups. In 86%
of the farms aggressive behaviour among rabbitsolsasrved. They identified that using an isolation
phase between parturition and Al caused increasimgber of agonistic interactions after regrouping
and higher ratio of injured animals.

It is obvious from the above mentioned results thasemi-group housing some of the problems
present in group housing of does (pseudopregnaiyhle littering) can be solved but the injuries
and stress caused by aggressive interaction atgouping remained unsolved. To eliminate these
problems different methods were examined in regeats.

Mugnai et al (2009) housed four rabbit does in colony group36 x 150 x 60 cm pens with four
external nest boxes. Pregnant does were transfiri@each pen 5 days before kindlings. In trained
group (TC) the same doe was put into the samehmesfor 10 minutes during the first 2 days after
grouping, the other group was not trained (UC).yTfoaind two times higher frequency of attacking
behaviour (chasing, biting and scratching the QtietUC group compared to TC does (1.29% vs
0.60%, in UC and TC groups, respectively; P<0.0B)s observation shows that the special training
of does for their own nest boxes can decreasedgeéncy of aggressive behaviour but not eliminate
it.

Rommerset al. (2013) investigated the effect of different higliplaces on frequency of aggressive
behaviour, percentage of injured does and averame ®f injuries in semi-group housing. From four
enriched cages with elevated platforms group perdcbe transformed by doors on the walls or by
taking out three side walls. The applied hidingcpawere: 1. PVC pipes (50 cm long, 20 cm of
diameter); 2. wooden panels underneath the plaffd@ma hidden corridor at the front of the
compartment (1.5 m of length wooden panel, 18 chintaethe front wall, 20 cm of diameter holes at
both ends of the corridor). It was found that isecaf aggressive interactions, panels and PVC pipes
seemed to give better opportunities for escapeaewdalridor was unsuitable for this purpose. Neither
of the studied hiding places was effective for direg aggression and injuries. In another experiment
Rommerset al (2014a) examined the injuries on semi-group hdusdbit does using different
treatments. The does were housed individually 2% étang in the cages, allowing them to mark their
own territories before grouping or the does weemdported to cleaned pens for regrouping. As
environmental enrichment straw or elevated platfamd PVC pipe were used. Overall 52% of the
does had injury on the body and 9% of does werevenh because of severe wounds. The hiding
places only slightly decreased the percentagejfad animals.

Graf (2010) and Gradt al. (2011) tested the effect of different regroupmegthods on the aggressive
behaviour and injuries of does. Rabbits were rggedun the home pen or in a “new” pen which was
freshly cleaned and disinfected. They put 2 unfamikbbits into each group. After regrouping, fewe
does were injured in home pens than in “new” paurtstiie treatments did not affect the number and
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duration of aggressive interactions. It was conetuthat does should be regrouped in the home pen,
because it slightly reduces the stress and ocagrefnsevere injuries.

The effect of group stability was examined by Astsat al (2012). They applied a 12 days long
isolation period in semi-group housing of doeseAfsolation half of the groups remained in the sam
composition while 2 or 3 unfamiliar does were replhin the other groups. Higher stress hormone
level was detected in groups where the compositias changed and the new does in the group had
more injuries than those which stayed in the sarnapy They recommended maintaining the group
composition as long as possible. From the pointi@iv of farmers it is difficult to comply, because
not to replace the culled or died animals leaddoteer number of producing does and lower
production. In a recent study of Andrist al (2014) rabbits were sprayed with different odours
(alcohol or vinegar) before placing unfamiliar doe® the group after isolation phase. The odour
masking had only little effect on aggressive bebawvand the resulting injuries. Thirty-two perceht
does suffered severe injuries during the first fleg's of regrouping.

Semi-group housing of rabbit does can be applisd ial large farms (Al, all in-all out systems can b
used). In recent experiments good reproductiveopadnce of does was reached with semi-group
system because some problems of the group hougseydopregnancy, double littering) had been
solved. As in semi-group housing applying a regnogiperiod is inevitable the injuries caused by
agonistic interactions have remained an unsolvetigm.

2. COMBINED HOUSING SYSTEM FOR DOESAND GROWING RABBITS

In the anihwa project RABHO a new combined housiysiem for does with kits kept in single boxes
followed by group housing of fattening rabbits fadied (combi system, Meneghin, 1) (Buél al,
2015a). The combi housing system provides roomifodoes with kits in one unit. Several units can
be installed in one rabbit room. The floor is madlenetal mesh with foot pads or plastic grids. The
cages are equipped with an elevated platform daftiplalatted floor and with a hayrack. The feeder i
the same for the doe and the growing kits (Fig. 5).

Figure 5: Combi system for does and growing rabbits (Menedhin

Does are kept in single cages until weaning okite Thereby, after weaning of the kits the does b

not the kits are transferred to another housingesysand the side walls are removed. The weaned
rabbits are kept in large groups (4 or 8 littersjiluslaughtering. To use the combi system under
practical conditions a cyclogram of production vagweloped as shown in Figure 6. Two rooms are
required. With a rhythm of 42d, 35d of sucklingipdr 41d of fattening and an age at slaughtering of
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76 days the two rooms will be used alternatelywasing or fattening compartment. Seven days before
kindling the pregnant does are introduced to thglsicages. Twelve days after kindling the does are
inseminated. After 5 weeks of nursing period ths kire weaned and the does are transferred to the
second room. The side walls are removed so thge lgwoups for weanlings are formed. On average 7
days later the next kindling takes place. The remgi weanlings in the large groups from 4 or 8
litters will be kept until slaughter with an age @ days. After the growing rabbits are slaughtered
one day-break in order to clean and disinfect thelasroom is provided. This gives the possibility t
realize the all out — all in procedure and to inipt chains of infection before pregnant does @0
again placed in the refitted single cages.

Until now, totally 657 weaned rabbits were fatteoedr a period of 55 days after a suckling peribd o
35 days. Animals were weighed after weaning arttieaend of each round. Daily weight gains were
calculated and lesions of legs and sex organs detegmined in a final scoring at the date of tihalfi
weighing (four-stage system 0-3, 0 = without lesjon

The following preliminary results can be presenfgte weaning weight in groups of 8 litters was (not
directed) higher (0.86 kg) than in the groups dittérs (0.82 kg). The final weight (2.98 kg) was
significantly higher in the large groups comparethwhe small ones (2.87 kg). So, rabbits in large
groups reached significantly higher daily weighingeompared with growing rabbits in groups of 4
litters (38.4 vs. 37.2 g). The losses during fattgrperiod were nearly the same in both groups. The
percentage of lesions at the legs was very lowirbténdency higher in groups of 8 litters (0.4 vs
0.2%). The percentage of lesions at the sexuahsrgas significantly higher in the large groupshwit

8 litters each (9.7%) than in the smaller groupth wilitters each (2.6%, P<0.05, Table 2).

reom A reom B
s
¥ T Al
30 4 kindling
42 —HE Aq 12d
35
clew
655 4 weaning 35 d —m’
T2 1 kindling T e
g4 A1 oAl 12d
S35
:g? o 'k slaughtering 76 d < s 1 weaming 35d
4 kindling Td
126 “HIE Al 124
- 41
‘HS R sading 15 4 doos . r/p ‘= slaughtering 76 d
156 4 kindling Td
168 SO AT 12 el
41
23
']lgl]l rD L slanghtermg 76 d L 4 weaning 35 d
41
R = cleanmg/disinfechion
232 W R ‘= slaughtering 76 d

Figure 6: One phase housing of fattening rabbits from kirgllumtil slaughtering (combi system)
(42d-rhythm, 35d nursing period, 41d fattening @eyi76d age at slaughtering) (Hoy, 2015)
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Table 2: Fattening performance, losses and lesions within the groups of 8 and 4 litters

8 litters 4 litters P
Weanmg weight kg 0.86 0.82 =0.03
Weaght at slaughter kg 298 287 =0.01
Daily gain during fattening z 384 372 =0.01
Losses Yo 6.2 5.8 1.s.
Lesions at legs Yo 04 02 ns.
Lesions at sex organs %o 97 26 0.05

Summarizing the preliminary results it can be codet that rabbits in groups of 4 litters kept ia th
combi system reached significantly lower daily gdiman in groups of 8 litters whereas the percentag
of lesions at sexual organs was higher in the taggmups

3. SINGLE HOUSING OF DOES

In intensive systems in most countries rabbit daes housed individually in 40-45 cm wide (W)
cages, with length (L) of 85-95 cm and height (H38-35 cm, including also the nest place. These
cages are used for does from some days beforeirgndill weaning. The young and non-
pregnant/lactating does are often kept in somewtmatler cages (W: 30-38 cm, L: 40-43 cm, H: 33-
35 cm). Usually the width (40-48 cm) and height-8%80cm) of the nest box is similar to the size of
doe’s cage, while its length is 24-27 cm. In m@sss the nest place is a part of the doe’s cagé- (bu
in), but it can also be separately outside. Theyeftnest box could be closed.

The different sizes of cages were examined in peafe tests. Mikét al (2012) observed that
nonpregnant does spent 37% and 63% of time in atdrahd double sized cages, respectively, which
shows an approximately random ratio of choice (&'2/3). When the does kindled in the nestbox of
standard or double sized cage they preferred yoirstdne other cage which was farther from the .nest
In a preference test (Matics, unpublished results}-pregnant does could choose among cages with
different height. The does spent 26, 31, 32 and @i %ne in 30, 40, 50 cm heights and in open top
cages, respectively. The open top cage seems tleedess preferable while 40 and 50 cm height of
cages are preferable by rabbit does.

The effect of cage size on performance of does exasined by Rommers and Meijerhof (1998),
Mirabito et al. (2005 a, b) and Bignoet al. (2012). Although larger cages allow more space for
moving which is beneficial from animal welfare poof view, larger cages had little or no effect on
performance of does.

Footpad injuries remain a problem. Surprisingly ttumber and severity of footpad lesions was high
on alternative plastic slatted floorings, as wslloa the already existing floor types of thick wivith

a diameter of 3 mm (all types of floors: betweena?@ 25% of animals with moderate to severe
injuries) (Ruis, 2006). It is hypothesized that gegmeability of these floors was too low, leadiag
more manure on the floor and more moisture. It iwiaus that this also may have hygienic
disadvantages, although it didn’t lead to morethealoblems in this study.

The floor of cages for breeding does is mainly mafdeire net (2.5-3 mm with a rectangular shape 73
x 13 mm), but in increasing tendency covered wittsiic foot-rest. The application of foot-rest dwe t
wire net floor is recommended to provide a comfudaresting area and to avoid footpad injuries
(Rosell and De la Fuente, 2009; Rommers and de, 28id). Rabbit does spent most of the time on
foot mats (on av. 57.7%, Alfonso-Carril al, 2014). De Jongt al (2008) studied footpad injuries
in does housed on 2 mm, 3.02 mm wire floors an@ & wire floors with a plastic mat. Results
indicate that there are no differences betweend 362 mm wire floors. After two reproduction
cycles footpads became injured which had a negafieet on the welfare of the does. The effect of
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different floor types in breeding cages on the fadtinjuries of rabbit does was examined by Miko

al. (2014). At the 5th insemination, the percentabeaes with intact footpads were 4, 22, 35 and
42%:; while the percentage of does with wounds apimds were 48, 0, 5 and 0% in flat deck cages
without and with footrest, in cages with wire néatforms (and footrest on the floor) and in cages
with plasticmesh platforms (without footrest on fla®r), respectively. Plastic mats seemed to teave
positive effect on the footpads. From 1 January62@lHungary, it is declared that in breeding does’
and bucks’ cages with wire net floor usage of mimim25 x 40 cm footrest is obligatory (32/1999.
(. 31.) FVM ministerial decree on the protectiasf farm animals,Hungarian Ministry of
Agriculture). In some cases the bottom of the cage is slattetdic floor.

The walls of cages for breeding does are mainlyen@dwire, though sometimes also of solid metal
sheets. The solid walls can be advantageous #itlepeed in the building is high but they preveamy
contact between the individually housed does. Datite et al. (2009) observed that caged rabbits
preferred to stay in cages enriched with mirransexamination of Negretét al (2004, 2008) rabbits
looked towards neighboring cages with rabbit moegdently than towards an empty one. Seaetan
al. (2009) observed that rabbits were highly motivateenter the cage which allowed having visual
contact with another rabbit. These results showftben the viewpoint of welfare, the wire net wll
suggested to allow the individually housed rablwesl to have social (visual) contact with their
neighbours.

In general, automatic feeders and nipple drinkees used at commercial rabbit farms, and only
limited experimental results are available in fre&d.

One of the reasons to build an elevated platfora ‘itwo-floor” cage is to increase the floor sudac
maintaining the base area of the cage unchangezl.usable surface may be increased by 70-80%
(Margarit and Finzi, 2000). In experiments of Mitabet al (1999, 2005a) and Mirabito (2002) no
differences were found in the reproductive perfaroeaof rabbit does in cages with or without
elevated platform. Similarly, comparing the reprctike performance (conception rate, litter size,
mortality, weight of kits and feed consumption)erdn was no difference between traditional and
enriched (double height with platform) cages (Biget al, 2012). In contrary, Alfonso-Carillet al.
(2014) found higher litter weight at 21d with betfeed conversion ratio (3-21d) in cages with
elevated platform compared to cages without platfavlikd et al (2014) also observed the benefit of
using elevated platform. Higher litter weight amdividual weight of kits were found at 21 days of
age (3.72 and 3.51 kg, 409 and 385 g, in cagesowiVithout elevated platform, respectively).

The third dimension (the elevated platform) seemriset more important than a larger space. The other
function of the platform is to keep the does awan their kits when they leave the nest box and
want to suckle any time of the day (Bargfeal, 2008; Alfonso-Carrillcet al, 2014). Selzer (2000)
demonstrated that the doe reacted to kits’ attemagptaick in 89.5% of all cases by jumping on the
platform. In the unstructured concrete box, the ldag only the possibility to lay down (80.7%) or to
run away (13.8%) as a reaction on kits’ attemptsuok. According to Mirabito (2002), does spent
more time on the platform (32-42%) when they wevaded together with kits than in case of housing
does and kits in separated cages (12-16%). Mikal (2014) examined the preference of does for
platforms during the lactation period. Half of tteges were equipped with wire mesh platforms (with
footrest on the floor) while the platform of otheaages were made of plastic-mesh (without footrest o
the floor). In general, plastic-mesh platforms wesed by does more frequently than wire mesh ones
(55-65% vs 25-35%, respectively). When the kits tleé nest boxes the does spent more time on the
platform, but after some days the kits were alde &ijump up onto the platforms and after that the
does spent less time on it. At 31 days of agekitsespent 66% of time on plastic-mesh platforms
while the percentage of time when kits stayed ame wet platform was only 8%. From the aspect of
animal welfare cages/pens enriched with platforens lse considered advantageous especially when
the platform is made of plastic-mesh (Miké al, 2012). Cages with platform may cause hygienic
problems if solid platforms are used because theuneacan accumulate on it. On the other hand, if
wire net platforms are used droppings and urinefathionto the kits, feeders and drinkers
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The importance of the environmental enrichmenttfar welfare of rabbits was underlined in some
recent publications (e.g. Maerteetsal, 2012, Machadet al, 2014; Rommerst al, 2014b). One of
the former studied enrichments in growing rablstshie gnawing stick which is beneficial from the
viewpoint of animal welfare (Prinozt al, 2007, 2008, 2009; Jordanhal, 2008, 2011). Inserting soft
wooden stick on the cage wall can decrease thedrery of aggressive behaviour and lesions and it
has no negative effect on production. Also in rabtibes different gnawing materials were
investigated. Maertenst al (2013) studied the effect of wooden blocks sumgleted with wood
mash, wood mash + chicory pulp and wood mash -nirayirup. The block consumption was higher
in case of wood mash supplementation compareditorghpulp or inulin syrup. The examined blocks
had neither an effect on reproductive performariaoes nor on feed consumption. In experiment of
Rommerset al (2014b) also different types of enrichment wesenpared: pen without enrichment,
pen with pinewood stick, straw in a plastic binmpressed wooden block and combination of straw
and pinewood stick. They observed that straw wasrtbst preferred enrichment (it was eaten by the
rabbits), and wooden block was the less preferddormal behavioural patterns were not recorded
when enrichment was used. The authors concludedytizaving blocks could be considered as cage
enrichment.

Generally, wood shavings are used as nest mat#raalgh sometimes other materials are applied as
well. But, investigations showed that straw as begldnaterial is preferred by primiparous does
(Blumetto et al, 2010). There were no differences between diffteleedding materials concerning
litter size and weight at birth and at weaning {8ilia et al, 2014). In Hungary, the application of
different nest materials was investigated. Farddaal (2016a) examined the effect of different nest
materials on performance of rabbit does (h=200 Ydday, straw, wood shavings or Lignocel®
(wooden, thin, long, fibrous material made by Rattaier & S6hne GmbH) were used for bedding the
nest tray. The quality of nests was evaluated @&ndéays after parturition based on a 1-5 scoring
system (1: poorest; 5: best). The quality ordenasfts made of different materials was the following
hay (4.11), straw (3.76), Lignocel® (3.56), woodcghgs (3.13) (P<0.001). The nest material did not
influence the litter size (born total, alive, $idkrn, at 21d), litter weight and individual weigbftkits

at 21d and suckling mortality (0-21d).

In other experiment (Farkas al, 2016b) preference of rabbit does among diffenest materials was
examined. In each 1.0 x 0.91 m sized pen one raoleitand one empty nest box (0.37 x 0.23 m and
0.31 m height) and three 0.30 x 0.40 x 0.125 mgaakre placed with 400 g nest materials: hay, straw
or Lignocel®, in random order in the experimenhxZ7 does). In the case of the experiment 2 (n=20
does) two racks were used with hay or straw instiree scheme. The racks were made of wire mesh
(mesh width: 2.5 x 5.0 cm and the openings werex28.0 cm). The experiments started on the 27th
day of pregnancy. During the preference test it whserved that the frequency of nest material
carrying occasions was the highest on the day dfupgon. Most of the rabbit does used the
Lignocel® nest material or mixed it with other nesaterials. Straw and hay were not preferred so
much to build a nest. In experiment 2, straw washmore preferred nest material by does than hay.

Also in preference test, the choice of rabbit daesong nest boxes bedded with different nest
materials was observed (Farketsal, 2015). In a 1.0 x 1.83 m pen one rabbit doe {hd8es) and
four 0.37 x 0.23 m nest boxes were placed and likdite different nest materials: hay, straw, wood
shavings or Lignocé&| in random order. The experiment started at thile 83y of pregnancy, so rabbit
does had at least three days for building the restias observed which nest box bedding was
preferred by the rabbit does for kindling and hdtem they carried nest material from one nest lnox t
another one. Rabbit does kindled in pure Lign®@astst boxes the most often. Much less does kindled
in nest boxes bedded exclusively with hay or strine of rabbit does kindled into a nest box
containing only wood shavings. LignoBelvas found in every mixed nest. The preference of
Lignocel® was clear from the fact that 91.9% oftee®ntained it purely or mixed. Only 8.1% of the
nests contained wood shavings (mixed with othererra), which are generally used in every day
practice. The percentage of nests with differertenls were the followings: Lignocebnly: 40.5%:
straw only: 5.4%; hay only: 2.7%; wood shavingsyorQ).0%:; straw + Lignoc&l 21.6%; hay +
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Lignocef: 10.8%; wood shavings + Ligno€eB.1%; straw + Lignoc&land hay: 5.4% and Ligno€el
+ hay and straw: 5.4%.

Summarizing the published results it can be finetipcluded that the cages (size, equipment etc.)
used in rabbitries are suitable for the producéind at the same time do not impair the welfare of
rabbits (Szendy, 2006).

CONCLUSIONS

Single housing of does with kits will remain themomon housing system in intensive rabbit

production in the near future. The further develepis focused on the enrichment of single boxes. A
new combi system for does with kits and growingbreopromises great benefits from the hygienic
and welfare point of view and started to be usethe practice. Semi-group housing with defined

consecutive periods of single and group housingténsively studied at the moment but the problems
caused by regrouping are not solved. Group housingoes with kits is characterized by a lot of

problems and will not be used in intensive rablidpiction in the near future.
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Introduction

v Breeding does are mainly kept in cages with wire net floor.

v In western countries, the discussion about animal welfare started
and some governments enacted animal welfare legislation rules for
rabbit husbandry (e.g. Austria, Belgium, The Netherlands, Germany, Switzerland...)

v The aim of the paper: overview about current developments in

housing of does with kits with the following topics:

v Group housing of does (continuous and semi-group housing)

v Combined housing system for does and growing rabbits

v Individual housing of rabbit does with special focus on new developments
o® .

eaninwa

Animal Health and Welfare ERA-Net

04.07.2016



04.07.2016

Continuous group housing

v Szendro et al. (2013) compared single-caged (S) and group housed
(G) does

v G resulted in lower kindling rate, similar litter sizes and higher
suckling mortality

v In 18 % of cases a second doe kindled in the same nest box and
destroyed the nest of the other.

v From the faeces of G does three times higher corticosterone
concentration was detected. G had worse health status, higher rates
of culling, shorter lifespan.

v In experiment of Andrist et al. (2013) G had low kindling rate and
high occurrence of injuries caused by aggressive behaviour among
rabbits.

Continuous group housing

(Ruis 2006; Rommers et al. 2012)

Prerequisite: electronic nest box recognition (chip in the ear)

-
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Continuous group housing
(Ruis 2006; Rommers et al. 2012)

Single vs group housing of does with kits
(Ruis 2006, Rommers et al. 2012)

number of coccidiae oocysts in faeces

type after 1 month | after 2 months | after 3 months
elevated seat from wooden + +/- +/-
board, straw
elevated seat from slatted + + +/-
floor, straw
elevated seat from slatted +/- +/- +/-

floor, straw rack

single housing, + 0 0
metal wire 2.5 mm diameter

number of oocysts in faeces: many: +, less: +/-; no: 0




Problems of group housing of does with kits
(Ruis 2006, Rommers et al. 2012)

= high number of nest visits and behavioural disorders

= high kit mortality

= health control is difficult

= high risk of health problems (e.g. coccidiosis)

= replacement of does remains a problem leading to
aggressive behaviour

= higher costs of production

= electronic identification and individual access to
nestbox is essential for general function!!

Experimental group housing system (Buhl and Hoy 2016)

elevated platform

<>
30cm

control
Group area corridor

control
corridor

80 cm

|
P (19.200 cm?)
Y Y |\ Y

elevated platform | elevated platform | elevated platform | elevated platform

200 cm
30cm

100 cm

1 1 1
Ié nest box nest box nest box nest box
50 cm 60 cm 60 cm 60 cm 60 cm 50 cm
240cm = drinker ' =hay rack
Following the new German rabbit housing directive! | . B -
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Experimental group housing system

commercial cat flaps

at the entrance to the (individual)

areas with nest box

Results of group vs single housing
of does with Kits (suhl and Hoy 2016)

Parameter Group Single
housing housing

litter size born alive 9.9 8.2

birth weight (g) 66.0 64.6

weaning weight (kg) 0.75 0.87 *

kit losses (%) 18.1 8.5 *
*P<0.05

AND: not all of the 4 does used the group area, in each round in minimum one doe did not use
the group area whereas the other 3 does used this area in a very different percentage of time.
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Frequency of stay in single or group area

(4 does, round 2, one week before kindling until weaning)
(Weigel, Buhl and Hoy 2016)

100% 1
90% A
80% -
70% A
60% A
50% A
40% -
30% A
20% A
10% A
0%

doe 1 doe 2 doe 3 doe 4

Hin single area Oin group area

Investigations in Italy
Colony cage system :

(Dal Bosco et al. 2016)

v 3 colony cage prototypes equipped with )
partition walls 3

v" rabbit does were isolated 5 days before
kindling till 1 week after it

v' then they were housed in groups

v" after weaning (30 days) does were moved
in the colony cage on the upper floor,

while young rabbits remained in group in
the original cage v reproductive performance

) 850 20
Te00

Preliminary results:

was not affected

v" sexual receptivity was
satisfactory
v" also number and weight of

weaned Kits




|nveStigati0nS in Spain (Villagra Garcia et al., 2015)

Investigations on differently enriched single boxes (50 x 50 x 80
cm) and on group housing of does with Kits take place.
No results until now available.

group housing with 4 boxes (50 x 50 x 80 cm),
| | from 1 week after kindling

Semi-group housing in B and NL

Semi-group housing = a pen system which allows temporarily
group housing of does; does are alternately housed individually
during some weeks and then in a group during some weeks
(Buijs et al., 2014; Maertens and Buijs, 2015).

Maertens et al. (2011) did not find differences in performance
between the variants (semi-group vs. single housing) regarding
kindling rate, litter size and suckling mortality.

Aggressive behaviour is a problem also in semi-group housing
(Rommers et al., 2011).

Andrist et al. (2013) found aggressive behaviour among rabbits in
group housing of does in 86 % of the Swiss farms.
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Combined housing system for does and
growing rabbits

Does are kept in single cages until weaning of the kits.

After weaning of the kits the does but not the Kits are transferred to another
housing system and the side walls between cages are removed.

The weaned rabbits are kept in large groups (4 or 8 litters) until
slaughtering. r
Floor =»metal mesh with foot pads
or plastic grids.

Elevated platform of plastic slatted floor g |
Hayrack

Same feeders for does and growing
rabbits
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v all in — all out after each round to

interrupt chains of infection

v cleaning and disinfection in an

Advantages of combi-system

empty unit is possible

v" does are transferred, but not kits

v less weaning stress, weanlings

remain in familiar surroundings

v’ rabbits are kept in the same system

from birth to slaughtering

day

30
42

65
72

84

169

114
126

148

156
168

189

232

y

35 ]

41

R/D

35

41 7

R/D

Cyclogramme of production

(T . kindling
T Al

F Weaning

== slaughtering
— . kindling

-+ m Al

T Weaning

== slaughtering

one-phase housing from kindling until slaughtering (42 d-rhythm,
35 d nursing period, 41 d fattening period, 76 d age at slaughtering)

12d

35d

76d
7d

12d

35d

76d

R/D = cleaning/disinfection

does

does

does

does

35

41

RD

35

41

RD |

unit B

kindling
Al

weaning

slaughtering
kindling

Al

weaning

slaughtering

7d
12d

35d

76d
7d

12d

35d

76d
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Léd Tag Sla il B e
one-phase housing ,
57w
from kindling to slaughtering | | e
(combi-system, B T s e,
+ S Weiten 4
T KB 34
Meneghin, Italy) %
3 Abserzen 4 Hasimen
631 T Werfen  5d
EB 3d
:_I 28
] RO || Schlachmag 914 63 Hasinnen Abseroen 154
142 ;_ Werfen 14 )
KB 3d
33 d-rhythm, 165 A 254 e SRS TS
T id
- - 137 28
28 d nursing period, 2| . || —
Hihmen o eren F
. R T EB 3d
63 d fattening period, ., x
m 2D |1 Schiachung 814 63 Hasirnen W™ apcecen 224
91 d age at slaughtering
RD Ll Schactoung %14
- &3
= Y g L Schacbung 814

Performance and losses in groups
from 4 or 8 litters (sunl and Hoy 2016)

77 litters with 644 weanlings and 55 fattening days each round

8 litters each 4 litters each P

group group

n 261 383 -
weaning weight kg 0.88 0.86 -
final weight kg 2.97 2.92 -
daily gain g 38 37 <0.01
feed conversion ratio  1: 3.62 3.69 -
losses % 6.2 7.1 -
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Frequencies of lesions in rabbits at

slaughtering in groups from 4 or 8 litters
(Buhl and Hoy 2016)

score for lesions at legs, sexual organs resp.

0 = without 3 =severe
legs % 99.7 0.3 0 0
sexual % 94.2 4.3 1.3 0.3
organs

Single housing of does with kits

in cages with 40 - 45 cm wide, 85 - 95 cm length and 33 - 35 cm
height, including nest box

young and/or pregnant does are kept in somewhat smaller cages
nest boxes, different litter materials — mainly wood shavings

floor mainly made of wire net (2.5 — 3 mm diameter), partially
covered with plastic foot-rest (to avoid footpad injuries)

walls made of wire, sometimes also of solid metal (no visual
contact between does)

an elevated platform increases the floor surface — the third
dimension seems to be more important than a larger space

automatic feeders and nipple drinkers are used at rabbit farms

04.07.2016
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Conclusions

1. Single housing of does with kits will remain the common
housing system =» development is focused on enrichment.

2. Combi system for does with kits promises great benefits from
the hygiene and welfare point of view.

3. Semi-group housing is studied but the problems caused by
regrouping are not solved.

4. Group housing for does with Kits is characterized by a lot of

problems and cannot be recommended yet.
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