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ABSTRACT

A novel group housing system (rabbit park) that complies with the new regulations of the German animal welfare act
was constructed and tested for fattening performance and mortality of rabbits. The rabbit park had 30,000 cm? floor
area and 11,000 cm? elevated platform, housing 35-49 rabbits per round (612-875 cm? per animal). Daily weight gain
of the rabbits kept in the park system was significantly lower than the weight gain of the rabbits from the control group
(enriched flat decks, 10,000 cm? floor area, 3,000 cm? elevated platform, 8-16 rabbits per group). Regarding the
parameters ‘animal losses’ and ‘feed conversion ratio’, no differences were observed. Three floor designs were
tested for their effect on dirtiness of feet and occurrence of sore hocks (pododermatitis). Rabbits housed on the floor
with the highest perforation grade (var. A: 5 mm slats, 13 mm slots) were the cleanest (an average of 0.19 on a 0-3
scale). Almost no cases of pododermatitis were noted. On average, rabbits housed on var. B and C (10 mm slat and
slot width in both variants plus an additional elevated platform with a low perforation grade (<15%, only variant C))
were much dirtier (1.41 for B and 1.96 for C). In addition, at the end of the eight week fattening period, rabbits housed
in var. B and C developed pododermatitis with 7.5% and 4.0% respectively.
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INTRODUCTION

The amendment of the German animal welfare arible 1: Space requirements for fattening
(TierSchNutztV) from 11/08/2014 makes it necess@ry rabbits in Germany (TierSchNutztV 2014)

produce rabbit meat in alternative housing systemthe Number of animals chper rabbit
future. Following the regulations of the animal fae¢ act o 4" 1,500
(Table 1) 8 rabbits must be kept in a cage wittda0 cnf fltht? 1204h lé%%O
(1,250 cmper animal) while 47 animals must be kept on an from tﬁe off 200

area of 40,000 ch{851 cni per animal). It is obvious that
the production of rabbit meat on a commercial sealleonly be possible in large group-housing units

In addition to the new space requirements the atiguis regarding the design of the floor are also
completely new: If perforated floor is used a maximslot width of 11 mm is allowed. Furthermoretslo
width must be equal to slat width. Also, one tlofdhe total area of the housing unit (floor aréss@area

of the elevated platform) has to have a maximdigpation grade of 15%.

To our knowledge there are no commercially avaddimusing systems or floor designs that comply with
the new animal welfare act. Therefore we constduate alternative housing system that conforms ¢o th
new regulations (rabbit park) to test its impactfattening performance and to analyze the consemsen
of implementation of the new regulations in pragltiecse. To test the effect of the demanded floeriyp
dirtiness of the rabbits and the possible occueent pododermatitis, three floor designs were
investigated.
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MATERIALS AND METHODS

Animals and experimental design
In 7 rounds 1,077 weaned Zika hybrids at the aggbalays were distributed in seven housing unig{1
159 animals per round). The animals were fattened6 to 53 days.

Seven housing units of two different types weredusethis study (tab. 2): 2 large scale group hogisi
units (rabbit parks) with 30,000 énof floor area and additional 11,000 Televated platform and 5
enriched flat deck units with 10,000 tfioor area and additional 3,000 televated platform, serving as
control group.

Table 2Details of the used units

Flat decks Rabbit parks
Number of animals per round 8-16 38-49
Floor space per animal 625-1,250cm 612-789 cmh
Elevated platform per animal 188-375Tm 224-289 crh
Animal: feeding place ratio 2:1 1:.3.2-4.1
Animal: drinking place ratio 1:1.6-3.2 1:4.8-6.1

The first 2 weeks of fattening, rabbits receivestater feed with a coccidiostatic (CP: 15.0%, €16%,
CF: 18.1%, CA 8.6%). Subsequently, a standardrimttediet (CP: 15.0%, CL: 2.6%, CF: 17.1%, CA:
8.0%). Hay and acidified water were availatatdib. throughout the fattening period.

Three floor designs were tested in this study (@&b.Var. C complies with the new regulations in
Germany. Var. B is an intermediate version, notaioimg the areas with low perforation on the eteda
platform. Var. A (with highest perforation) will hbe permitted by law after 2018.

Table 3 Details of the used floor types

Unit Variant A Variant B Variant C
Slat width mm 5 10 10
Slot width mm 13 10 10
Perforation % 75 50 50
Floor type on elevated platform same as floor sag®oor  perforation less than 15%
Conform to TierSchNutztV not conform not conform nfmm

At the start of each round rabbits were weighededend divided into seven groups so that the geera
weight of the animals was the same for every gréiphe end of the fattening period (day 46 to 53)
rabbits were weighed again, scored for dirtinegheffeet and examined for sore hocks.

We used a four-stage scoring system (0-3) to relamidns and contamination of hind feet. An unsbile
and undamaged condition was represented by ‘zero’.

Statistical Analysis

Data was evaluated using general linear models (Gkitial and final weight, daily gain, feed
conversion ratio and losses) or €test (dirtiness and lesions of the feet) by us&RSS 22.0 program
package. Interactions had no effect and were odnftten the model. For the analysis of feed conwersi
effects ‘sex (S) was excluded from the GLM:

Yik =p+R+ G + S + g

M = general mean S = effect of sex (k=1-2)
R = round (i=1-7) gx = random error
G = effectof group (j=1-2, park or flatdeck)
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RESULTS AND DISCUSSION

Growth performance

Due to the equal distribution of the rabbits thesere no significant differences between mean initia
weights (tab. 4) of the animals in the 7 unitsti#g end of the fattening period rabbits housedbinhdecks
were on average 80 g heavier than rabbits fronp#rks (P<0.001) leading to a 1.5 g higher dailyhgai
(P<0.001). Daily gain was lowest in round 5 (31.4qg0l highest in round 4 (40.2g) (P<0.001).

Table 4 Fattening performance of rabbits

Flat decks Rabbit parks P
Number of animals at the end of the fattening krio 585 456 -
Initial weight kg 1.01 1.01 n.s.
Final weight kg 2.97 2.89 >0.001
Daily gain g 38.6 37.1 >0.001
Losses % 3.3 3.4 n.s.
Feed conversion ratio 3.88 3.94 n.s.

Regarding the effect of the group size on finalgheiand daily gain our results are similar to ressof
other researchers (Maertens and Van Herck 2000BDstoet al. 2002, Szendrét al. 2009, Rommers
and Meijerhof 2010). Szendré al. (2009) found decreasing daily gains in group sitem 2 to 26
rabbits per pen. Dal Bosod al. (2002) observed increased activity and reducehiegain in pen
housed rabbits compared to rabbits housed in blaeltages. Maertens and Van Herck (2000) reparted
3.3 g lower daily gain in pen housed rabbits (36bits per pen) compared to rabbits housed in small
groups (4 rabbits/ cage).

In our study losses were low in both groups: 36L&77 or 3.3% of animals perished mainly due to
digestive disorders or diseases of the respirdtagt. Differences in mortality between groups weot
significant. Maertens and De Goote (1984), Maartemd Van Herck (2000), Maertens and Van Oeckel
(2001) Princzt al. 2009, Szendrét al. 2009 also observed no relation between groupasidemortality.

Dal Boscoet al. (2002) and Lang (2009) detected a significantdase in mortality in larger groups. The
feed conversion ratio was approximately the samebfh systems in our study. Szenetéal. (2009)
reported a significantly better feed conversiororedr groups of 8 compared to groups of 20. Prietca .
(2009) compared the feed conversion ratio betwesyes of 2 and 13 and found an 8% higher feed
conversion ratio in pen housed rabbits (3.12 \&8,3esp. P< 0.001). No effect on feed conversatio r
was observed in our study.

Dirtiness and lesions of the hind feet

Rabbits of var. A were cleanest of all animalsudeld in the study (tab. 5). For var. A the scorerages
at 0.19. Lesions on the feet occurred sporadidalhe case). Regarding dirtiness rabbits kept onBar
had an average score of 1.41 with 7.3 % of theitelshowing pododermatits at the end of the fatigni
period. The dirtiest feet of all rabbits were foundvar. C (average of 1.96). 70.9% percent of itabb
were scored with 2 or 3. Furthermore, 4.0% of thienals from var. C developed sore hocks.

To our knowledge there are no comparable studietigmed regarding the dirtiness of the hind feet of
rabbits. Morisset al. (1999) conducted a preference test for growingitalto choose between straw and
wire grid floor, showing a significant preferenag fvire grid floor. Morisseet al. (1999) conclude that
the wire grid was preferred due to higher hygietoaditions. Dal Bosceat al. (2002) confirmed these
findings observing significantly longer periods efeaning behaviour in rabbits kept on litter.
Pododermatitis is a common problem in does. Thezeaanumber of studies concerning sore hocks in
does (e.g. Rommers and De Jong 2011, Btigh. 2014). However, in fattening rabbits pododermaiii

not commonly observed (EFSA 2005). It is likelytttize relatively high prevalence of sore hocksan. v

B and C is a consequence of the unhygienic comditio

Table 5 Percentage of the scores for dirtiness and ledionhind feet at the end of fattening. Different
letters (in superscript) on the same row indicaeicant differences (P<0.001).

Dirtiness: score Lesions: score
n 0 1 2 3 0 1 2 3
Variant ' 254 850 12.2 2.0 0.8 Varianf A 99.6 04 0.0 0.0
VariantB® 508 211 364 234 19.1 Variant B 925 57 16 0.2
Variant C 247 8.5 20.6 37.7 33.2 Variant & 96.0 3.2 0.8 0.0
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Considered from the point of animal welfare andidégg our results show that var. B and especiallyeC
to be assessed critically. Due to the wide slats &am almost unperforated elevated platform in @r.
faeces and urine were not removed sufficiently. ddmestantly wet and dirty feet supported the oenoe
of pododermatitis at the end of the fattening pkridurthermore, according to results of Moristeal.
(1999) and Dal Boscet al. (2002) we can conclude that rabbits have a gepeederence for more
hygienic housing systems. Therefore, var. A wasntlest suitable floor type for fattening rabbitsoar
investigation.

CONCLUSIONS

The rabbit park is a possibility to implement tr@vnregulations of the German animal welfare acteund
practical conditions. Disadvantage of the largeugrsize is a lower daily gain compared to the alima
from the flat deck system. Furthermore, managemglatrge animal groups is more demanding.

As a result of the dirty feet and the occurrencparfodermatits in var. B and C, we conclude vato Ae
the most animal appropriate floor in our study.dféowith wide slats and low perforation seem toehae
advantage with regards to animal welfare. Furthaties concerning the demanded floor type are mkede
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