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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 cm2 floor 
area and 11,000 cm2 elevated platform, housing 35-49 rabbits per round (612-875 cm2 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 cm2 floor area, 3,000 cm2 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.   
  
Key words: Fattening rabbits, Group housing, Fattening performance, Slatted floor, Animal welfare    
 
 

INTRODUCTION  
 
The amendment of the German animal welfare act 
(TierSchNutztV) from 11/08/2014 makes it necessary to 
produce rabbit meat in alternative housing systems in the 
future. Following the regulations of the animal welfare act 
(Table 1) 8 rabbits must be kept in a cage with 10,000 cm2 

(1,250 cm2 per animal) while 47 animals must be kept on an 
area of 40,000 cm2 (851 cm2 per animal). It is obvious that 
the production of rabbit meat on a commercial scale will only be possible in large group-housing units. 
 
 
In addition to the new space requirements the regulations regarding the design of the floor are also 
completely new: If perforated floor is used a maximum slot width of 11 mm is allowed. Furthermore, slot 
width must be equal to slat width. Also, one third of the total area of the housing unit (floor area plus area 
of the elevated platform) has to have a maximal perforation grade of 15%.  
 
To our knowledge there are no commercially available housing systems or floor designs that comply with 
the new animal welfare act. Therefore we constructed an alternative housing system that conforms to the 
new regulations (rabbit park) to test its impact on fattening performance and to analyze the consequences 
of implementation of the new regulations in practical use. To test the effect of the demanded floortype on 
dirtiness of the rabbits and the possible occurrence of pododermatitis, three  floor designs were 
investigated.  
 

Table 1: Space requirements for fattening 
rabbits in Germany (TierSchNutztV 2014) 

Number of animals  cm2 per rabbit 
1st to 4th  1,500 

5th to 10th  1,000 

11th to 24th 850 

from the 25th  700 
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MATERIALS AND METHODS 

 
Animals and experimental design  
In 7 rounds 1,077 weaned Zika hybrids at the age of 35 days were distributed in seven housing units (154-
159 animals per round). The animals were fattened for 46 to 53 days. 
 
Seven housing units of two different types were used in this study (tab. 2): 2 large scale group housing 
units (rabbit parks) with 30,000 cm2 of floor area and additional 11,000 cm2 elevated platform and 5 
enriched flat deck units with 10,000 cm2 floor area and additional 3,000 cm2 elevated platform, serving as 
control group.  
 
            Table 2: Details of the used units 

 Flat decks Rabbit parks 
Number of animals per round 8-16 38-49 
Floor space per animal 625-1,250 cm2 612-789 cm2 

Elevated platform per animal 188-375 cm2 224-289 cm2 

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 received a starter feed with a coccidiostatic (CP: 15.0%, CL: 2.6%, 
CF: 18.1%, CA 8.6%). Subsequently, a standard fattening diet (CP: 15.0%, CL: 2.6%, CF: 17.1%, CA: 
8.0%). Hay and acidified water were available ad lib. throughout the fattening period. 
 
Three floor designs were tested in this study (tab. 3). Var. C complies with the new regulations in 
Germany. Var. B is an intermediate version, not containing the areas with low perforation on the elevated 
platform. Var. A (with highest perforation) will not be 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 same as floor  perforation less than 15% 
Conform to TierSchNutztV  not conform not conform conform 

 
At the start of each round rabbits were weighed, sexed and divided into seven groups so that the average 
weight of the animals was the same for every group. At the end of the fattening period (day 46 to 53) 
rabbits were weighed again, scored for dirtiness of the feet and examined for sore hocks. 
 
We used a four-stage scoring system (0-3) to record lesions and contamination of hind feet. An unsoiled 
and undamaged condition was represented by ‘zero’.  
 
Statistical Analysis 
Data was evaluated using general linear models (GLM) (initial and final weight, daily gain, feed 
conversion ratio and losses) or Chi2 test (dirtiness and lesions of the feet) by use of SPSS 22.0 program 
package. Interactions had no effect and were omitted from the model. For the analysis of feed conversion 
effects ‘sex (S) was excluded from the GLM:   
 

 
 

Y ijk  = µ + Ri + Gj + Sk  + eijk  
µ = general mean Sk = effect of sex (k=1-2) 
Ri = round (i=1-7) eijk = random error 
Gj = effect of group (j=1-2, park or flatdeck)    
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RESULTS AND DISCUSSION 
 

Growth performance 
Due to the equal distribution of the rabbits there were no significant differences between mean initial 
weights (tab. 4) of the animals in the 7 units. At the end of the fattening period rabbits housed in flat decks 
were on average 80 g heavier than rabbits from the parks (P<0.001) leading to a 1.5 g higher daily gain 
(P<0.001). Daily gain was lowest in round 5 (31.1g) and 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 period  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 final weight and daily gain our results are similar to results of 
other researchers (Maertens and Van Herck 2000, Dal Bosco et al. 2002, Szendrö et al. 2009, Rommers 
and Meijerhof 2010). Szendrö et al. (2009) found decreasing daily gains in group sizes from 2 to 26 
rabbits per pen. Dal Bosco et al. (2002) observed increased activity and reduced weight gain in pen 
housed rabbits compared to rabbits housed in bicellular cages. Maertens and Van Herck (2000) reported a 
3.3 g lower daily gain in pen housed rabbits (30 rabbits per pen) compared to rabbits housed in small 
groups (4 rabbits/ cage).       
 

In our study losses were low in both groups: 36 of 1.077 or 3.3% of animals perished mainly due to 
digestive disorders or diseases of the respiratory tract. Differences in mortality between groups were not 
significant.  Maertens and De Goote (1984), Maertens and Van Herck (2000), Maertens and Van Oeckel 
(2001) Princz et al. 2009, Szendrö et al. 2009 also observed no relation between group size and mortality. 
Dal Bosco et al. (2002) and Lang (2009) detected a significant increase in mortality in larger groups. The 
feed conversion ratio was approximately the same for both systems in our study. Szendö et al. (2009) 
reported a significantly better feed conversion ratio for groups of 8 compared to groups of 20. Princz et al. 
(2009) compared the feed conversion ratio between cages of 2 and 13 and found an 8% higher feed 
conversion ratio in pen housed rabbits (3.12 vs. 3.38, resp. P< 0.001). No effect on feed conversion ratio 
was observed in our study.  
 

Dirtiness and lesions of the hind feet 
Rabbits of var. A were cleanest of all animals included in the study (tab. 5). For var. A the score averages 
at 0.19. Lesions on the feet occurred sporadically (one case). Regarding dirtiness rabbits kept on var. B 
had an average score of 1.41 with 7.3 % of the rabbits showing pododermatits at the end of the fattening 
period. The dirtiest feet of all rabbits were found in var. C (average of 1.96). 70.9% percent of rabbits 
were scored with 2 or 3. Furthermore, 4.0% of the animals from var. C developed sore hocks.  
 

To our knowledge there are no comparable studies published regarding the dirtiness of the hind feet of 
rabbits. Morisse et al. (1999) conducted a preference test for growing rabbits to choose between straw and 
wire grid floor, showing a significant preference for wire grid floor. Morisse et al. (1999) conclude that 
the wire grid was preferred due to higher hygienic conditions. Dal Bosco et al. (2002) confirmed these 
findings observing significantly longer periods of cleaning behaviour in rabbits kept on litter. 
Pododermatitis is a common problem in does. There are a number of studies concerning sore hocks in 
does (e.g. Rommers and De Jong 2011, Buijs et al. 2014). However, in fattening rabbits pododermatitis is 
not commonly observed (EFSA 2005). It is likely that the relatively high prevalence of sore hocks in var. 
B and C is a consequence of the unhygienic conditions. 
 

Table 5: Percentage of the scores for dirtiness and lesions for hind feet at the end of fattening. Different 
letters (in superscript) on the same row indicate significant differences (P<0.001). 
  Dirtiness: score   Lesions: score 
 n 0 1 2 3   0 1 2 3 
Variant Aa 254 85.0 12.2 2.0 0.8  Variant Aa 99.6 0.4 0.0 0.0 
Variant Bb 508 21.1 36.4 23.4 19.1  Variant Bb 92.5 5.7 1.6 0.2 
Variant Cc 247 8.5 20.6 37.7 33.2  Variant Cb 96.0 3.2 0.8 0.0 
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Considered from the point of animal welfare and hygiene our results show that var. B and especially C are 
to be assessed critically. Due to the wide slats and an almost unperforated elevated platform in var. C, 
faeces and urine were not removed sufficiently. The constantly wet and dirty feet supported the occurrence 
of pododermatitis at the end of the fattening period. Furthermore, according to results of Morisse et al. 
(1999) and Dal Bosco et al. (2002) we can conclude that rabbits have a general preference for more 
hygienic housing systems. Therefore, var. A was the most suitable floor type for fattening rabbits in our 
investigation.   
 
 

CONCLUSIONS 
 
The rabbit park is a possibility to implement the new regulations of the German animal welfare act under 
practical conditions. Disadvantage of the large group size is a lower daily gain compared to the animals 
from the flat deck system. Furthermore, management of large animal groups is more demanding. 
As a result of the dirty feet and the occurrence of pododermatits in var. B and C, we conclude var. A to be 
the most animal appropriate floor in our study. Floors with wide slats and low perforation seem to have no 
advantage with regards to animal welfare. Further studies concerning the demanded floor type are needed.  
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