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GENERAL INTRODUCTION 

Europe is the second leading area in terms of the global rabbit meat production after Asia. 

However, records concerning the official statistics of rabbit production have several 

weaknesses as various methods for collecting and providing data are used in different countries 

and information about the high number of backyard productions are imprecise (Trocino et al., 

2019). Nevertheless, calculations of the total number of rabbits reared for meat production in 

the European Union (EU) ranges between 180 and 340 million rabbits and the latter would 

mean that rabbits are, in numbers, the second most farmed livestock species in the EU (Eck, 

2017; DG Health and Food Safety, 2018; Saxmose Nielsen et al., 2020). While about 66% of 

rabbits are estimated to be kept on commercial farms, 34% are expected to be reared and sold 

via backyard farms which is a significant volume in comparison to other livestock species (DG 

Health and Food Safety, 2018). While backyard housing conditions are very diverse and only 

rarely described, rabbits housed on commercial farms were mostly kept in conventional wire 

mesh cages. In these cages, fattening rabbits are usually reared in pairs or small groups, while 

breeding does were kept in single cages with wire mesh floor limited in space and height 

(Saxmose Nielsen et al., 2020). These cages with spatial restriction and a barren environment 

limit normal rabbit behaviours (DG Health and Food Safety, 2018; Saxmose Nielsen et al., 

2020) and may lead to the occurrence of technopathies (Schlolaut, 1992), increased abnormal 

and stereotypic behaviour or aggression (Verga et al., 2007). This indicates reduced welfare of 

rabbits in conventional cages and recently led to various approaches aimed at improving 

housing conditions according to rabbits’ needs. In this regard, the enrichment of rabbits’ 

environment may increase welfare by providing stimuli meeting species-specific needs. This 

should increase behavioural diversity, the positive utilisation of the environment and animal’s 

ability to cope with challenges (Baumans, 2005). 

A common approach for keeping rabbits in alternative housing systems is to improve the spatial 

conditions compared to conventional cages, e.g. by rearing fattening rabbits in large groups in 

pens instead of small groups in cages to increase the overall space availability (Martrenchar, 

2001; Postollec, 2008). This is not only observed to have a positive impact on rabbits’ 

behaviour, but also may decrease the number of injuries (Martrenchar, 2001) and increase daily 

weight gain (Buhl et al., 2015). If the space per animal was increased while group size remained 

the same to obtain a lower stocking density, also a higher daily weight gain and final weight 
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were observed (Di Meo et al., 2003). Not only in fattening rabbits, but also in breeding does 

enriched, enlarged and heightened cages had a positive impact on productivity (Rommers and 

Meijerhof, 1997; Miko et al., 2014). However, some studies also showed negative effects when 

keeping fattening rabbits in large groups. Thus, it can lead to an impaired growth performance 

(Maertens and Van Oeckel, 2001; Martrenchar, 2001; Postollec, 2008; Xiccato et al., 2013) or 

more aggression and injuries (Lambertini et al., 2005; Princz et al., 2008; Szendrő et al., 2009) 

as well as an increased mortality (Maertens and Van Herck, 2000; Dal Bosco, 2002). 

Another approach to enrich rabbits’ environment is to provide structural elements as platforms 

and boxes, alternative floors, roughage and different gnawing materials (Jordan et al., 2006; 

Szendrő et al., 2016). While the availability of wooden gnawing sticks was observed to reduce 

aggressive behaviour (Princz et al., 2009), injuries (Princz et al., 2008; Bozicovich et al., 2016) 

and abnormal behaviours in fattening rabbits (Luzi et al., 2003; Verga et al., 2004; Princz et al., 

2007), some authors also found a positive impact of wooden sticks on daily weight gain and 

slaughter weight (Luzi et al., 2003). Different kinds of gnawing sticks and loose materials such 

as straw were proved to be useful as cage enrichment for breeding does as well (Maertens et 

al., 2013; Rommers et al., 2014). An overall enriched housing with elevated platform, box and 

gnawing stick was observed to partly improve weight gain of fattening rabbits (Maertens et al., 

2004). Furthermore, enriched cages with box and raised height were observed to have positive 

effects on behaviour and animal welfare, especially in female rabbits (Hansen and Berthelsen, 

2000). Structural cage enrichment, such as elevated platforms, are frequently used by rabbits 

and especially rabbit does utilise them during lactation as a withdrawal area to escape from their 

kits (Hoy and Verga, 2006; Alfonso-Carrillo et al., 2014).  

Even if the commonly used wire mesh floor is beneficial in terms of hygiene, by preventing 

rabbits from becoming contaminated by their own faeces, it is also suspected to have a negative 

impact on animal welfare for various reasons. Thus, wire mesh floor may affect the movement 

behaviour of young kits (Petersen et al., 2000) and is additionally known as a main factor 

favouring the development of pododermatitis in breeding does (Rommers and Meijerhof, 1996; 

Buijs et al., 2014). Pododermatitis, also called sore hocks in rabbits, describes the occurrence 

of lesions underneath the feet followed by an infection. Starting with hair loss and callus 

formation, it can lead to cracked callus and open wounds and ulcers (Rosell and de la Fuente, 

2009b; Buijs et al., 2014). These footpad lesions are not only painful and an indicator for 
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reduced welfare, but they are also one of the main causes of culling breeding does on 

commercial rabbit farms (Rosell and de la Fuente, 2009a; Rommers and de Jong, 2011). 

Consequently, many approaches to improve rabbit welfare in alternative housing systems 

involved changing the floor design. Hence, there are different alternative floor types used for 

breeding and fattening rabbits such as plastic slatted floors, concrete floors covered by litter or 

combinations of solid and slatted floors (Saxmose Nielsen et al., 2020). However, alternative 

flooring such as straw litter was often associated with lower weight gain (Windschnurer et al., 

2019), as well as an increased chance of contamination and a higher mortality (Morisse et al., 

1999; Lambertini, 2001; Dal Bosco, 2002). In addition, the preference of rabbits for deep litter 

is low (Morisse et al., 1999; Orova et al., 2004) and rabbits also avoid solid types of flooring 

which easily get soiled and wet (Matics et al., 2004). Different types of slatted plastic floor on 

the other hand, were observed to be preferred over wire mesh flooring (Fleischer, 1998; Princz 

et al., 2008; Gerencsér et al., 2014) and fattening rabbits as well as rabbit does used platforms 

more frequently when these were made of plastic mesh instead of wire mesh (Miko et al., 2014; 

Matics et al., 2017). On the contrary, the usage of platforms with deep litter was low (Szendrő 

et al., 2012). Overall, perforated plastic floorings may be a compromise between comfort and 

adequate hygienic conditions as rabbits mostly preferred this type of floor and usually no 

negative impact on performance (Trocino et al., 2008; Lang, 2009; Princz et al., 2009) and 

mortality (Lang, 2009; Princz et al., 2009) was observed. In addition, the severity of 

pododermatitis is reduced on plastic compared to wire mesh flooring (Rommers and Meijerhof, 

1996; Buijs et al., 2014) or even when a platform with perforated plastic flooring is provided 

(Miko et al., 2014). However, it has to be considered that slatted plastic floorings may affect 

soiling and animal health in dependence of the degree and shape of perforation (Rommers and 

Meijerhof, 1996; Masthoff and Hoy, 2019; Tillmann et al., 2019). Apart from the flooring, if 

platforms are provided, it has to be considered that these may also lead to hygienic problems 

due to the accumulation of faeces and faeces and urine falling onto animals under the platform 

(Szendrő et al., 2012; Alfonso-Carrillo et al., 2014). 

Although different approaches and alternative housing systems have been recently developed, 

evaluating these in order to demonstrate their potential for improving welfare is difficult. Not 

at least, because the research is often inconclusive, with different studies finding ambiguous or 
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even contrasting results and various factors of influence often being investigated at the same 

time. 

Finally, the ongoing discussion about current housing conditions on commercial rabbit farms 

recently led to political efforts to introduce and amend legal requirements for rabbit husbandry 

in the EU. However, there is still no specific legislation for protecting farmed rabbits at EU 

level, except for the general Council Directive 98/58/EC stipulating the minimum standards for 

the protection of animals kept for farming purposes and Article 13 of the Treaty on the 

Functioning of the European Union (TFEU), which states that “the Union and the Member 

States should pay full regard to the welfare requirements of animals” (Eck, 2017). Even if most 

member states have no specific legal requirements for farmed rabbits, a small number of states 

have already amended their legislation in the last years (e.g. Austria, Belgium, Germany and 

the United Kingdom). Some of these new regulations will led to a phasing out of previously 

used cages and the introduction of alternative housing systems in the respective states (Eck, 

2017; DG Health and Food Safety, 2018). Even if some alternative housing systems already 

have been assessed and introduced (Saxmose Nielsen et al., 2020), there is still an urgent need 

for further development and an adjustment of alternative commercial housing systems. This is 

particularly the case for Germany as the legal requirements for keeping rabbits were introduced 

in 2014 differing significantly in their specifications from the regulations of other states. All in 

all, farmers have a period of five to ten years to implement the requirements. However, at the 

beginning of the present investigations, no commercial housing system in accordance with the 

new regulations was available on the market. Furthermore, there was also great uncertainty as 

to whether, and to what extent housing systems which consider the new regulations would 

influence the animals’ health and welfare as well as the practical feasibility. Therefore, the aim 

of the present study was to develop a new housing system for breeding and fattening rabbits 

meeting the new legislation and to subsequently integrate and assess it on a German rabbit farm. 

A housing system in accordance with German welfare regulations, inter alia, has to provide 

increased space per animal in comparison to commonly used conventional cages, a less 

perforated flooring, an elevated platform with a maximum degree of perforation of 15%, and 

roughage and gnawing material (TierSchNutztV, 2014). For practical reasons, the present 

housing system was aimed to be used for rabbit does and their kits as well as for the young after 

weaning during the fattening period. Thus, does were removed after weaning, while their kits 
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remained in the system until slaughtering as it has already been implemented for elevated pen 

(park) systems for dual purposes (Saxmose Nielsen et al., 2020). For that reason, the floor 

design should meet the German requirements for both, breeding does and fattening rabbits. This 

was achieved by using a slatted plastic flooring with 11 mm slats and 11 mm gaps. As the 

German requirements for the available space per animal in fattening rabbits decreases with an 

increasing number of animals (TierSchNutztV, 2014), the housing of large groups after 

weaning is encouraged when implementing the German specifications. For this reason, the 

present investigated system was designed for rearing fattening rabbits in large groups after 

weaning.  

As the developed housing system provides fewer spatial restrictions than conventional cages, 

slatted plastic flooring as well as different structural and manipulable enrichment elements, it 

was expected to have positive effects on animal welfare. The prescribed floor conditions with 

a low degree of perforation and the encouraged larger group sizes, on the other hand, may bring 

some challenges from a hygienic point of view. 

To evaluate the impact of the new housing system, data on health, performance and soiling 

were collected in rabbit does and their kits before as well as after weaning during the fattening 

period. As the occurrence of injuries, pododermatitis, clinical signs of respiratory (nasal/ocular 

secretion) and digestive diseases (diarrhoea) as well as of mastitis and also mortality rates are 

important animal-based measures proposed for the welfare assessment of farmed rabbits (de 

Jong et al., 2011; Saxmose Nielsen et al., 2020), these were considered in detail. In addition, 

data on performance were collected in breeding does and their kits from birth until slaughter. 

As the cleanliness of animals and their housing environment may give an impression of 

hygienic conditions and infection pressure, this seems to be an important factor influencing 

animal health and welfare (de Jong et al., 2011; Tillmann et al., 2019) and was therefore also 

evaluated. Finally, to assess the new housing system in comparison to previously used housing 

systems on commercial rabbit farms, data were collected in the new system as well as in an 

established cage system on the same rabbit farm in Germany.
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CHAPTER ONE 

Health, performance and soiling of breeding does and their kits kept in two different 

housing systems on a German rabbit farm 

 

Sally L. Rauterberg, Joana Bill, Sarah Kimm, Nicole Kemper and Michaela Fels 

Institute for Animal Hygiene, Animal Welfare and Farm Animal Behaviour, University of 

Veterinary Medicine, Hannover, Foundation, Bischofsholer Damm 15, D-30173 Hannover, 

Germany 

Submitted to World Rabbit Science: 11 March 2020 

ABSTRACT 

The aim of the present study was to compare a new housing (NC) for rabbit does and their kits 

which complies with German welfare regulations with established wire mesh cages (CC) on a 

commercial rabbit farm. Rabbit does were single-housed from five days antepartum until 

weaning at 31 days postpartum either in large pens (80cm × 80cm with an open top) with 

slatted plastic flooring (11 mm slats and 11 mm gaps), nestbox, elevated platform (15% 

perforated) and different manipulable materials (NC) or in cages (70cm × 50cm × 30cm) with 

wire mesh flooring (12 × 70 mm holes and 3 mm wire diameter), nestbox and one gnawing 

stick (CC). Skin lesions, does’ weight development, fertility, morbidity, cleanliness and kit 

performance of 272 rabbit does in a total of six batches were investigated. While there was no 

difference in performance of their kits, rabbit does showed an impaired performance with less 

weight gain and less body weight at weaning, a lower fertility, more injuries and a higher 

incidence of mastitis and diarrhoea at the end of the rearing period in NC housing. 

Additionally, soiling of hind feet was higher in NC than in CC housing. Overall, the poor 

hygienic conditions may have affected the animals’ health and make an improvement in the 

new housing system necessary, especially with regard to the flooring design. 

Keywords: legal requirements, floor type, breeding rabbits, parity, welfare, pododermatitis 
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INTRODUCTION 

Breeding does in Europe are usually single-housed in cages made of wire mesh (DG Health 

and Food Safety, 2018), even if the welfare of reproducing does in these cages may be impaired 

(Saxmose Nielsen et al., 2020).  

The widely used barren cages with restricted space allowance are known to limit normal rabbit 

behaviours such as gnawing, hopping and standing upright (DG Health and Food Safety, 2018). 

In addition, the commonly used wire mesh flooring is associated with the development of 

pododermatitis which is a painful health and welfare problem in rabbit does (Rommers and 

Meijerhof, 1996; Rosell and de la Fuente, 2013; Buijs et al., 2014). Apart from that, wire mesh 

flooring may also have negative effects on the locomotor behaviour of young kits as it was 

shown that the frequency of unsteady movements in kits increased with larger slat distances 

and was the highest on wire flooring (Petersen et al., 2000).  

In the past, different alternative and enriched housing systems were developed and investigated 

aimed at improving the welfare in rabbit does and their kits (Szendrő et al., 2016). Enriched 

cages with a box and extended height were found to have positive effects on behaviour and 

animal welfare, especially in female rabbits (Hansen and Berthelsen, 2000). However, not only 

positive effects on the behaviour were observed as it was also shown that enlarged and 

heightened cages had a positive impact on productivity of rabbit does with an increased number 

of kits born alive and weaned. In an enlarged and heightened cage with an alternative type of 

flooring, kits were also observed to be heavier at weaning (Rommers and Meijerhof, 1997). 

Heavier kits were also observed in large cages with an elevated platform compared to smaller 

cages without platforms (Miko et al., 2014). Moreover, an elevated platform gives rabbit does 

the opportunity to escape from their kits from the time they can leave the nest (Alfonso-Carrillo 

et al., 2014). If the platform is made of plastic mesh it can additionally reduce the severity of 

pododermatitis in rabbit does (Miko et al., 2014). Nevertheless, it has to be considered that 

depending on the degree of perforation, elevated platforms may lead to hygienic problems due 

to the accumulation of faeces, and faeces and urine may fall onto animals under the platform 

(Alfonso-Carrillo et al., 2014).  

Providing footrests (Rosell and de la Fuente, 2013; Miko et al., 2014) or plastic mats (Rommers 

and de Jong, 2009) for rabbit does on wire mesh flooring reduced the severity of pododermatitis, 

but not as much as a flooring completely made of slatted plastic (Buijs et al., 2014). Changing 
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the floor design also may have a positive effect on the frequency of unsteady movements made 

by young kits as these decreased with smaller slat distances, being the lowest on plastic flooring 

with 10mm slats and 10mm gaps (Petersen et al., 2000). 

Nevertheless, alternative floor types such as slatted plastic floorings are also known to 

bring some hygienic disadvantages when causing a high soiling in dependence of their degree 

and shape of perforation. In severe cases, this may also lead to negative effects on animal health 

(Masthoff and Hoy, 2019; Rauterberg et al., 2019a; Tillmann et al., 2019). An increased risk of 

soiling should be taken all the more into consideration for rabbit does because their larger 

droppings can easily block the gaps in perforated floorings if the slat distance is too small 

(Schlender-Böbbis, 1999). 

Even if different housing systems for rabbits are already available (Saxmose Nielsen et al., 

2020), there is an urgent need to develop suitable alternatives to commercial cage systems 

which are both animal friendly and economic. This particularly applies to Germany as the legal 

requirements for keeping rabbits have recently been amended (TierSchNutztV, 2014) and most 

of the new requirements have been mandatory for farms since 2019. Therefore, the aim of the 

present study was to assess a newly developed housing system for breeding does and their kits 

used on a German rabbit farm which complied with current legal requirements. As this housing 

system provided increased floor space allowance and height and different enrichment and 

structural elements, it was expected to have a positive impact on the welfare and performance 

of rabbit does and their kits. As the housing system was aimed to be used for both, breeding as 

well as fattening rabbits after weaning, it additionally provided slatted plastic flooring with 

11 mm gaps and slats to comply with the German requirements for all age groups. Moreover, 

an elevated platform with a degree of perforation of 15%, meeting current German 

specifications, was installed. As this type of flooring might have hygienic disadvantages, with 

a negative impact on animal health due to its low degree of perforation (Masthoff and Hoy, 

2019; Rauterberg et al., 2019b), especially the soiling and health of rabbit does were 

investigated in the present study. Furthermore, data on the biological performance and skin 

lesions of does and their litters were collected and all parameters were finally compared to those 

of does and their kits kept in an established conventional cage system on the same farm. 
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MATERIALS AND METHODS 

Animals  

This study was approved by the Animal Welfare Officer of the University of Veterinary 

Medicine Hannover, Foundation, Hannover, Germany. The investigations were carried out on 

a German commercial rabbit farm keeping about 600 rabbit does (HYPLUS PS 19) and their 

offspring (HYPLUS PS 19 x PS 59, HYPHARM S.A.S., Sèvremoine, France) in a semi-

intensive reproduction system with a 42-day reproductive rhythm and artificial insemination 

(AI) at day 11 postpartum (pp). 

All experimental rabbit does had been previously kept in conventional wire cages (CC, 70 

× 50 × 30 cm (length × width × height)) or in case of primiparous rabbit does either in single 

cages (50 × 40 × 50 cm) or in group rearing cages with four to five rabbit does each (100 × 50 

× 37 cm). For the present investigations, rabbit does were moved to the experimental housing 

systems and were kept there from five days antepartum (ap) until weaning at day 31 pp. Kits 

stayed with their mother until weaning at 31 days of age. All rabbit does on the farm were 

vaccinated against RHD (Rabbit Haemorrhagic Disease), enteritis and Pasteurella multocida. 

 

Housing 

Does were single-housed either under established conventional housing conditions (CC) or 

under new housing conditions (NC). NC housing provided 24 pens measuring 80 × 80 cm with 

an open top and with slatted plastic floor (11 mm slats, 11 mm gaps). Each pen had an elevated 

platform (60 × 55 × 37 cm) with partly solid floor (42 × 55 cm) and a nestbox with wood 

shavings as nesting material (30 × 40 × 27 cm). The walls of NC pens were made of wire mesh. 

Additionally, each pen provided environmental enrichment such as a plastic tube and gnawing 

and manipulable materials (wood chain, wood holder, chain with plastic elements and a cotton 

rope, Figure 1). While does were removed at weaning, kits stayed in the NC system until 

slaughtering at 78 days of age. In CC housing, 24 does were kept in 24 wire cages measuring 

70 × 50 × 30 cm equipped with wire mesh floor (12 × 70 mm holes and 3 mm wire diameter), 

one piece of wood attached to a chain as gnawing material and a nestbox (30 × 28 ×28 cm) with 

wood shavings as nesting material (Figure 1). In CC, kits were moved to other cages at weaning 
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for fattening, while does stayed in the cages or were moved to other cages of the same system 

in case of unsuccessful AI.  

All nestboxes were closed after parturition. Until the AI at day 11 pp does were allowed to 

enter the nest for controlled suckling in the morning once daily. After AI nests were opened for 

free suckling and from day 21 pp nests were closed. A commercial pelleted diet (Fok Lapin, 

Fransen Gerrits-Victoria B.V., Veghel, the Netherlands), chopped hay and water from one 

nipple drinker per cage and two per pen were available ad libitum. Both housings were equipped 

with a negative-pressure ventilation system and artificial lighting during daytime. This lasted 

from 06:00 to 18:30 in CC and from 06:00 to 19:00 with dawn from 06:00 to 06:30 and dusk 

from 18:30 to 19:00 in NC, except for the last three days before AI when artificial lighting was 

extended until 22:00 in both housing systems. Manure in CC housing was stored in pits below 

the cages which were emptied every three weeks. Manure removal in NC housing was carried 

out daily by means of a manure belt placed below the pens. 
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(a) 

 

 

(b) 

 

 

Figure 1. Pen of the new housing system (a) and conventional cage (b) with feeder 

(1), nipple drinker (2), environmental enrichment (3), nestbox (4) and elevated 

platform (5). Blue dashed lines indicate open walls (Sketch: S. L. Rauterberg). 
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Data collection 

A total of 272 rabbit does and their offspring from NC (N = 135) and CC (N = 137) were 

investigated in six batches. Parity in all investigated rabbit does ranged from the first to the 

sixth kindling, and does were equally distributed to both housing systems in dependence of 

their parity. 

Data were collected at the beginning of the housing period five days ap, seven days pp and 

30 days pp. At these days, does were weighed and weight gain during lactation from day 7 to 

day 30 pp was calculated. Additionally, each doe was scored for skin lesions. For that, different 

parts of the body (ears, head, body, tail, limbs, belly, and genitals) were assessed using the 

scoring system of Rauterberg et al. (2019b) ranging from 0 to 4 (Table 1). Subsequently, a 

cumulative lesion score for each animal was calculated as the sum of the different body regions 

(minimum: 0, maximum: 28). In addition, rabbit does which fell ill with rhinitis, conjunctivitis, 

mastitis or diarrhoea during the housing period were recorded and the incidence of each 

symptom for both housing systems was calculated.  

Does’ hind feet were scored for the severity of pododermatitis using a modified scoring 

system based on the scoring system of Rommers and Meijerhof (1996) and Rommers and de 

Jong (2011) (Table 1, Figure 2). Hind feet were additionally assessed for soiling using the four-

stage scoring system of Rauterberg et al. (2019b, Table 1). Both feet of each doe were assessed 

separately and subsequently the maximum score was assigned to the respective individual.  

At day 30 pp, fertility was evaluated by abdominal palpation and afterwards the pregnancy rate 

in % (number of pregnant does × 100 / number of AI) was determined. 

Litters were equalised at days 1, 3 and 7 pp by the animal caretakers within one housing 

system to an average of 11.0±1.1 kits per litter in multiparous does and 10.4±1.0 in primiparous 

does at day 7 pp. Kits of deceased rabbit does were distributed to the other does in the same 

housing system. Whole litters were weighed after equalisation at day 7 and at day 30 pp. 

Subsequently, the average body weight and weight gain per kit were calculated. To evaluate 

skin lesions, the whole litter was additionally scored with a fast litter score (Table 1); for 

instance, score 1 was given for the whole litter even if only one kit of this litter showed 

scratches. The same applied to scores 2 and 3, i. e. at least one kit had wounds or loss of tissue. 

The total number of weaned kits was counted at day 30 pp and afterwards the number of kits 

weaned per doe was calculated.  
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Table 1. Scoring systems to evaluate the severity of different investigated 

parameters. 

Score Skin lesions Litter score Pododermatitis Soiling 

0 Skin intact Skin intact Skin & hair intact Clean and dry 

1 Small skin lesions 

(≤ 5 < 1 cm) 

Scratches Loss of hair Dry soiled ≤ 

50% of total 

foot area 

2 Severe skin lesions 

(≤ 5 > 1 cm, or > 5 

< 1cm) 

Wounds, 

Traces of 

blood 

Callus formed ≤ 2,5cm Dry soiled > 

50% of total 

foot area 

3 Wounds or > 5 > 1 

cm 

Partial or 

total loss of 

tissue 

Callus formed > 2,5cm Wet soiled 

4 Partial or total loss 

of tissue 

_ Callus cracked − 

5 − _ Callus open, bloody 

wounds 

− 
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Figure 2. Scoring system for pododermatitis of rabbits’ hind feet ranging from 0-5 

according to Table 1. 

Statistical analysis 

Statistical analyses were performed using R 3.6.1. (R Core Team, 2019). The level of 

significance was set at p < 0.05 and data are presented as means. All examined data were 

initially assessed for normal distribution using histograms and Shapiro-Wilk tests. Weight data 

of rabbit does and kits were analysed for each observation day using linear models which 

included housing, batch and parity order as fixed effects. In addition, the average number of 

weaned kits per doe was analysed using a linear model, with housing and batch as fixed effects. 

Logistic regressions were performed to analyse differences in the fertility and the number of 

diseased rabbit does with housing, parity and batch as fixed effects. The cumulative lesion score 

of rabbit does was tested for differences using a generalised linear model with housing, 

observation day, parity and batch as fixed effects. Lesion scores concerning the different body 

parts, litter score, soiling and pododermatitis score were analysed using ordered logistic 

regression models which included housing, observation day, parity and batch as fixed effects. 

For this purpose the R packages MASS (Venables and Ripley, 2002), lmtest (Kleiber and 

Zeileis, 2008) and AER (Kleiber and Zeileis, 2008) were used. 
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RESULTS 

Rabbit does 

Skin Lesions The observation time, batch and parity were shown to have an effect on the overall 

cumulative lesion score of rabbit does (p < 0.05). The highest cumulative lesion score was 

detected at day 30 pp (p < 0.001, Figure 3). In terms of parity, primiparous rabbit does showed 

the highest cumulative lesion score.  

At day 5 ap and day 7 pp, no effect of the housing system on the cumulative lesion score was 

observed (p > 0.05, Figure 3). However, at day 30 pp, an effect of housing on the cumulative 

lesion score was detected, with a mean cumulative lesion score of 3.0±1.7 in CC and 3.4±1.9 

in NC housing (p < 0.05).  

Regarding the body regions, a significant effect of observation day was observed on lesions at 

the body, tail and teats (p < 0.01). While the lesion score of body and tail decreased until day 

30 pp, the lesion score of teats increased until day 30 pp. Housing affected the overall lesion 

score of limbs, and at day 30 pp, the lesion score of teats, with higher lesion scores in NC 

housing compared to CC housing (p < 0.01). Parity had an effect on the lesion scores of ears, 

body, tail and teats (p < 0.001), with the lesion scores at the ears, body and tail decreasing and 

the lesion score of the teats increasing with increasing parity. Batch affected the occurrence of 

lesions at the head, tail and limbs (p < 0.05). 

Figure 4 shows the percentage of the given skin lesion scores for the different body regions at 

the end of the housing period (day 30 pp) in NC and CC housing. Most injuries were assigned 

to the teats, with more injuries in NC than in CC rabbit does, especially with score 3. The second 

most injuries occurred at the ears followed by the head, both mostly recorded as score 1 lesions. 

Lesions at the body, tail, limbs and genitals were less frequent and the only difference was 

observed concerning the limbs, where lesions of all scores occurred more often in NC than in 

CC housing (Figure 4). 
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Figure 3. Cumulative lesion score and mean lesion score for the different body parts 

of rabbit does kept in conventional cages (CC) and under new conditions (NC) at 5 

days antepartum (ap), 7 and 30 days postpartum (pp), * p < 0.05, *** p < 0. 

 

Figure 4. Percentage of the given lesions scores 1-4 (Table 1) for the different body 

regions in rabbit does under conventional (CC) and new housing conditions (NC) at 

day 30 postpartum (N = 475 lesions). 
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Pododermatitis was affected by batch and parity (p < 0.001), but not by the respective housing 

system or observation day (p > 0.05). Figure 5 shows the distribution of the given scores for 

rabbit does in dependence of their parity at day 30 pp. Score 0 was never observed during the 

investigated period and the score of pododermatitis increased with increasing parity. 

 

Figure 5. Percentage of rabbit does’ hind feet assessed with scores 1–5 for 

pododermatitis (Table 1) in dependence of their parity at day 30 postpartum. 

Body weight and weight gain At the beginning of the housing period (5 days ap), the body 

weight of does did not differ between housing systems (NC: 4737±375g, CC: 4728±452g,  

p > 0.05) and was only affected by the parity (p < 0.001) as body weight increased with 

increasing parity. While body weight 7 days pp was also not affected by the housing system or 

batch (p > 0.05), but again by parity, an effect of parity (p < 0.001), housing (p < 0.05) and 

batch (p < 0.05) was observed at day 30 pp, with higher body weight in CC than in NC rabbit 

does (Table 2). Body weight again increased with increasing parity (Figure 6). Daily weight 

gain of rabbit does from day 7 to day 30 was only affected by housing (p < 0.001), with higher 

weight gain in CC than in NC rabbit does. 
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Table 2. Performance of rabbit does from new (N= 135) and conventional housing 

conditions (N = 137). 

Day pp1 NC2 CC3 SD4 P-value 

Body weight     

7 4496g 4461g 385 NS5 

30 4564g 4738g 533 * 

Weight gain     

7-30 2.9g/d 11.6g/d 16.3 *** 

Fertility 73% 84.8% 10.7 * 

Rhinitis 20.6% 19.8% 6.1 NS 

Conjunctivitis 1.6% 2.4% 2.3 NS 

Diarrhea 9.5% 2.4% 2.8 * 

Mastitis 19.1% 8.7% 4.9 * 

1pp = postpartum: 2NC = new housing conditions; 3CC = conventional housing 

conditions; 4SD = standard deviation, 5NS = not significant; * = p < 0.05, 

***= p < 0.001. 

 

Figure 6. Body weight of rabbit does at 30 days postpartum in dependence of their 

parity.  
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Fertility and Morbidity Fertility of rabbit does was affected by housing and parity (p < 0.05), 

with higher fertility in CC than in NC housing (Table 2) and with primiparous does having the 

lowest fertility (68% vs. 84% vs.76% vs. 81% vs. 95% vs. 89%, parity order 1-6, respectively). 

During the investigations, three times, an abort was observed; twice in CC and once in NC 

housing. 

Rhinitis had the highest incidence of the recorded symptoms but was only affected by parity 

(p < 0.05), with primiparous does having the highest incidence. Incidence of conjunctivitis was 

low and not affected by any of the parameters considered in the statistical model (p > 0.05). On 

the contrary, the incidence of mastitis was affected by parity and housing (p < 0.05) and the 

occurrence of diarrhoea was affected by housing (p < 0.05), both with a higher incidence in NC 

than in CC housing (Table 2). 

 

Soiling of hind feet did not differ at the beginning of the housing period (5 days ap, p > 0.05), 

but was affected by the housing system at days 7 and 30 pp, with NC rabbit does assessed as 

being more soiled than CC rabbit does (p < 0.001, Figure 7). While no effect of observation 

day was observed in CC (p > 0.05), soiling was affected by observation day in NC (p < 0.001) 

with an increased soiling at day 7 and 30 pp compared to day 5 ap. Parity and batch also had an 

effect in NC housing (p < 0.01). There, primiparous rabbit does were assessed as being the most 

soiled, while rabbit does with parity six were assessed as having the lowest degree of soiling. 

In CC housing, only batch had an effect (p < 0.001). 
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Figure 7. Percentage of rabbit does’ hind feet assessed with soiling scores 0–3 (Table 

1) in conventional cages (CC) and under new housing conditions (NC) 5 days 

antepartum (ap) and 7 and 30 days postpartum (pp). 

Kits 

Litter score was affected by the observation day (p < 0.001) and parity of the nursing doe  

(p < 0.01), but not by the housing system (p > 0.05). At 7 days pp, score 1 was mostly observed, 

while at 30 days pp, most litters were assessed with score 0. The percentage of litters with score 

3 increased from day 7 to day 30 pp, especially in NC housing, where more litters were assessed 

with scores 2 and 3 than in CC housing. On the contrary, in CC housing, more litters received 

score 1 and fewer score 0 than in NC housing at day 30 pp (Figure 8). 

 

Figure 8. Percentage of litters assessed with scores 0–3 for lesions (Table 1) from 

conventional cages (CC) and new housing conditions (NC) at 7 and 30 days (d) 

postpartum (pp). 
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Litter performance and number of weaned kits Average kit weight at 7 and 30 days pp and daily 

weight gain from day 7 to day 30 pp were affected by parity of the nursing doe (p < 0.001), but 

not by the housing system (p > 0.05, Table 3). Average kit weight at both observation times as 

well as weight gain increased with increasing parity, with the largest difference between does 

of the first and second parity. Figure 9 shows average kit weight at 30d pp in dependence of the 

parity of the nursing doe. The batch only affected the average kit weight at day 7 pp (p <0.001).  

The mean number of weaned kits did not differ between the housing systems (p > 0.05, 

Table 3) and was also not affected by the batch. 

Table 3. Litter performance of does from new (N = 135) and conventional housing 

conditions (N = 137). 

Day pp1 NC2 CC3 SD4 
P-

value 

Average kit weight     

7 158g 157g 20.9 NS5 

30 705g 713g 102 NS 

Average daily weight 

gain 

    

7-30 23.7g 24.2g 4.0 NS 

Number of kits 

weaned per doe 

    

30 9.9 10 0.6 NS 

1pp = postpartum: 2NC = new housing conditions; 3CC = conventional housing 

conditions; 4SD = standard deviation, 5NS = not significant. 
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Figure 9. Average kit weight at 30 days postpartum in dependence of the parity of the 

nursing doe. 

 

DISCUSSION 

There are different approaches to keeping rabbit does and their kits under alternative housing 

conditions instead of in conventional cages which may restrict normal rabbit behaviour 

(Szendrő et al., 2016; Saxmose Nielsen et al., 2020). In the present study, an alternative housing 

system similar to structurally enriched elevated pens providing an open top and slatted flooring 

described by Saxmose Nielsen et al. (2020) was investigated for rabbit does and their kits. The 

system was compared to conventional wire mesh cages which only were equipped with a feeder, 

a drinker, a nest and one gnawing stick. Providing an increased floor area, a platform with a 

15% degree of perforation and slatted plastic flooring with 11 mm gaps and slats the new system 

additionally complied with new legal requirements in Germany (TierSchNutztV, 2014). Even 

if a greater floor area and height were observed not only to improve welfare concerning animal 

behaviour (Hansen and Berthelsen, 2000), but also the performance of kits (Rommers and 

Meijerhof, 1997; Miko et al., 2014), in the studied new housing system, doe performance was 

lower than that of does from cages, and litter performance was similar in both systems. 

Especially hygienic problems were observed in the new system, which may have negatively 

influenced the health and performance of rabbit does. 
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The less perforated flooring and the platform with a degree of perforation of only 15% in NC 

housing led to an increased soiling of the housing environment, which was reflected in the 

soiling of the rabbits’ hind feet (Leinberger et al., 2019; Rauterberg et al., 2019a). In the present 

study, soiling of all rabbit does’ hind feet was similar at the beginning of the housing period 

which was expected because all does came from cage systems with wire mesh flooring. Already 

seven days pp and similarly 30 days pp rabbit does from NC were significantly more soiled 

than CC rabbit does. A high degree of soiling in the same new housing system was previously 

observed in fattening rabbits after weaning (Rauterberg et al., 2019b) and was also expected for 

rabbit does as they usually have large and soft droppings after giving birth which tend to block 

the slats. Thus, it was already shown that slatted plastic floorings with a slat distance of 10 or 

12 mm are less suitable for does (Schlender-Böbbis, 1999).  

The present flooring met the German requirements for fattening rabbits with 11 mm slats and 

gaps. In a housing system only for rabbit does, the slat distance could be expanded to 14 mm 

(TierSchNutztV, 2014), which may have a positive effect on the degree of soiling. However, at 

the same time, in Germany, the slat width must correspond to the gap width, which may again 

affect soiling negatively. For practical reasons, the present housing system aimed to be used as 

a combi-system for rabbit does and their kits as well as for the young after weaning in the 

fattening period. Therefore, the flooring should meet the German requirements for both, rabbit 

does (max. 14 mm slats and gaps) and fattening rabbits (max. 11 mm slats and gaps) which was 

implemented by a floor with 11 mm slats and 11 mm gaps. Additionally, the elevated platform 

is required to have a maximum degree of perforation of 15% for both, rabbit does and fattening 

rabbits and especially this requirement is already known to affect the soiling of rabbits 

negatively (Leinberger et al., 2019; Rauterberg et al., 2019a). Overall, flooring conditions 

should be changed in order to improve the hygienic conditions in the new housing system. 

However, this seems difficult since the flooring should still meet the legal requirements in 

Germany. Nevertheless, previous investigations on an alternative flooring complying with 

German welfare regulations showed an improvement in the hygienic conditions when keeping 

fattening rabbits in a modified system (Rauterberg et al., 2019a). This should be proved in 

future investigations also for rabbit does and their kits.  

The higher incidence of the investigated signs of diseases in rabbit does from NC may be related 

to the bad hygienic conditions of the housing environment. A relation between soiling and poor 
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animal health also resulting in higher mortality rates was already observed for different housing 

systems (Princz et al., 2009; Tillmann et al., 2019) and as well in the present NC housing when 

its impacts on fattening rabbits were studied (Rauterberg et al., 2019b). Apart from a higher 

incidence of the recorded signs of diseases, fertility of does from NC was lower than in CC, 

which may also be related to bad hygiene and health. A lower reproductive performance of 

primiparous does was already described in previous investigations (Rommers, 1999; Xiccato et 

al., 2004) and may be related to a poor body condition (Castellini et al., 2010). 

While the cumulative lesion score did not differ between does at the beginning of the housing 

period five days ap, an increase in lesion score during the lactation period in both housing 

systems and a higher lesion score in NC than in CC housing at day 30 pp were observed. 

Especially the number of lesions at the teats increased until day 30 pp. These lesions are 

probably caused by the kits during suckling. Higher lesion scores at the teats (3 and 4 for 

wounds and loss of tissue) were often observed along with the occurrence of mastitis. Mastitis 

is an infection of the mammary gland which is caused by pathogens as Staphylococcus aureus 

and may lead to skin lesions, necrosis and abscesses (Viana et al., 2011). This may also be the 

reason why a higher teat lesion score was observed in NC than in CC housing in the present 

investigations, as in NC the incidence of mastitis was higher. Pathogens, being ubiquitous 

components of the soiled environment in NC, may have led to a higher incidence of mastitis in 

NC housing. This was the case despite the fact that does were moved to a clean and disinfected 

housing environment before parturition. This is common practice in duo-systems and is usually 

observed to reduce the prevalence of clinical mastitis due to a decrease in infection pressure 

(Rosell and de la Fuente, 2018). 

On the contrary, lesions at the tail and the body decreased until weaning. These lesions mainly 

affected primiparous rabbit does. As primiparous does in the present study often came from a 

group-rearing system, these lesions may have had their origin in the previous rearing period as 

especially tail lesions are associated with group rearing (Bill et al., 2019). During the period of 

individual housing in NC and CC, the number of these lesions decreased. Overall, lesions at the 

ears were most commonly observed during the housing period. This was already reported for 

fattening rabbits and may be promoted by the lack of fur at the ears, which protects the skin 

and, on the other hand, makes it easier for the observer to detect all lesions no matter how small 

(Rauterberg et al., 2019b). Even if ear lesions were mostly assessed with score one, ears showed 
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also the highest frequency of loss of tissue (score 4) in comparison to the other body parts. The 

fact that these severe lesions were mostly older and fully healed suggests that these lesions had 

occurred earlier, probably during the rearing of the does before they were moved to the current 

housing system.  

Even if floor type and soiling have substantial effects on the severity of pododermatitis in 

rabbits (Rommers and Meijerhof, 1996; Masthoff and Hoy, 2019; Saxmose Nielsen et al., 

2020), the prevalence of pododermatitis did not differ between the housing systems in the 

present study. It can be assumed that the studied housing period was too short to observe 

differences in this regard. During a longer housing period, an effect of flooring type and soiling 

on the degree of pododermatitis may be detected. However, making a prediction as to whether 

it would be less severe in NC because of the smoother flooring (Rommers and Meijerhof, 1996) 

or even worse because of the soiled and wet environment (Zegowitz et al., 2017; Masthoff and 

Hoy, 2019) is difficult. Overall, severe pododermatitis was found in the present study, 

especially in does with higher parity number and not a single doe was found that was assessed 

with score 0 (skin and hair intact). This may be caused by the fact that all of them had been 

previously kept in cages with wire mesh flooring which is known to promote the development 

of pododermatitis (Rommers and Meijerhof, 1996; Rosell and de la Fuente, 2013; Buijs et al., 

2014). A relation between the degree of pododermatitis and the parity was already shown in 

previous investigations (Rommers and de Jong, 2009; Rosell and de la Fuente, 2009). Apart 

from the time spent on the respective flooring, also the body weight of does might be a risk 

factor for the development of pododermatitis (Ruchti et al., 2018). However, the effect of the 

body weight and time spent on the floor cannot be clearly separated as in most cases, both 

increase with increasing parity. 

Even if performance of does was negatively influenced by NC housing and despite the hygienic 

challenges, litter performance was not negatively affected by the new system. Kit weight 

depended on the parity of the respective doe, with heavier kits from older rabbit does than from 

primiparous does which was already observed in previous studies (Vásquez et al., 1997). This 

effect was obvious in the present study, even if litter size was equalised to a lower number of 

kits per doe in primiparous than in multiparous does. It was also described previously that kits 

from primiparous rabbit does still have the lowest weights even when they get older and are 

examined during the fattening period (Zimmermann, 1990). Similar to the present study, the 
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highest difference was observed between parity one and two (Zimmermann, 1990; Petersen et 

al., 1996). One reason may be the lower milk production of primiparous rabbit does (Rebollar 

et al., 2009).  

The lesion score of litters was similar in NC and CC housing and was mostly assessed with 

score 1 (scratches) at day 7 pp. This may be due to the fact that litters were still in the nestbox 

at this time where the doe came in for suckling. In this cramped situation, lesions caused by the 

doe may occur. After leaving the nest, scratches may have healed and mostly score 0 was 

observed at day 30. The number of litters assessed with score 3 (loss of tissue) increased until 

day 30 pp. The loss of tissue in kits might be caused by injurious maternal behaviour which is 

known to occur in does (Rashwan and Marai, 2000; Saxmose Nielsen et al., 2020)  

Overall, it must be considered that the rabbit does had little time to become acclimatised to the 

new housing system. They were housed shortly before parturition and left the system 31 days 

after parturition. This situation may induce stress and consequently, not only the housing 

conditions itself but also the stress caused by an unfamiliar environment may affect the does’ 

performance and health. Kits, on the contrary, were born in the system and litter performance 

was not negatively affected in comparison to the established cage system, even if the does’ 

performance was lower.  

 

CONCLUSIONS 

The floor design of the new housing system which complied with German welfare 

regulations led to a high degree of soiling compared to the established cages with wire mesh 

flooring. The resulting poor hygienic conditions are supposed to affect the rabbit does’ health 

and performance.  

It has to be considered that rabbit does in the present study were only kept for a short period 

in the new system and long term effects were not determined. However, it can be assumed that 

a longer housing period would have led to further deficits in animal health. From a hygienic 

point of view the housing system should be improved to prevent negative effects on animal 

welfare. In this context, legal requirements in Germany concerning floor design in rabbit 

housing which have had to be implemented since 2019 need to be critically examined. 
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Effect of a new housing system on skin lesions, performance and soiling of fattening 

rabbits: a German case study 
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ABSTRACT 

The aim of the present study was to develop and evaluate a new housing system for fattening 

rabbits. Data were collected on a farm with rabbits housed either under new conditions (NC) or 

established (conventional) conditions (CC). NC housing was characterized by large groups (Ø 

58 rabbits, max. 12 rabbits/m2), slatted plastic floor (11 mm slats and 11 mm gaps), elevated 

platforms with partly solid floor, boxes and different enrichment materials. CC rabbits were 

kept in small groups (eight rabbits, 23 rabbits/m2) in cages with wire-mesh floor, an elevated 

platform, a box and one gnawing stick. Skin lesions and weight gain of 524 rabbits, cleanliness 

of their hind feet as well as their mortality and morbidity were investigated from weaning to 

slaughter in five batches. The evaluations showed higher daily weight gain (46.3 ± 6.0 g vs. 

43.1 ± 5.5 g) and final weight (2878 ± 328 g vs. 2707 ± 299 g), as well as a lower cumulative 

lesion score at the middle of the fattening period in NC than in CC rabbits. Nevertheless, 

cleanliness of hind feet was assessed to be worse and mortality was higher in the NC housing. 

The NC system provided some benefits in terms of animal welfare compared to the 

conventional system, but hygienic challenges posed by this system make further adjustment 

necessary. 

Keywords: growing rabbits; welfare; floor type; enrichment; stocking density; group size 
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Evaluation of two different flooring designs for rabbit housing in accordance with 

German welfare regulations: soiling and mortality 

 

Sally L. Rauterberg, Joana Bill, Sarah Kimm, Nicole Kemper and Michaela Fels 

Institute for Animal Hygiene, Animal Welfare and Farm Animal Behaviour, University of 

Veterinary Medicine, Hannover, Foundation, Bischofsholer Damm 15, D-30173 Hannover, 

Germany 

Published in: Agriculture 2019, 9, 257, doi:10.3390/agriculture9120257 

ABSTRACT 

The aim of the present study was to investigate a new housing system for fattening rabbits with 

two different flooring designs (F1 and F2) in accordance with new legal requirements in 

Germany (11 mm slats and 11 mm gaps, elevated platform with 15% perforation), in 

comparison with an established system with wire mesh flooring (C). While F1 flooring was 

made of punched slatted plastic panels, F2 consisted of fixed single rods with a rounded surface. 

In six batches with F1 and C housing, and subsequently three batches with F2 housing, soiling 

of rabbits’ hind feet, pens, and cages as well as mortality rates were recorded. While pens and 

rabbits in F2 conditions were assessed as being cleaner than F1, neither reached the cleanliness 

of C rabbits and cages. Mortality was highest in F1 housing (18.1%) and comparable between 

F2 (10.3%) and C housing (11.7%). The present investigations showed different results in terms 

of soiling and mortality for different implementations of the German regulations. Nevertheless, 

both floors in accordance with these requirements revealed hygienic disadvantages compared 

to the established cages. Further research is necessary in order to keep rabbits under good 

hygienic conditions and in compliance with legal requirements. 

Keywords: fattening rabbits; legal requirements; floor type; slatted plastic floor; plastic net 

floor; wire net floor; wire mesh floor; elevated platform
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GENERAL DISCUSSION 

Increasing demands of consumers on the welfare of farmed animals also requires an 

improvement in housing conditions and the development of alternative housing systems for 

commercial rabbit husbandry. This is also reinforced by political efforts in different European 

countries, changing the legal requirements for the protection of farmed rabbits (Eck, 2017; DG 

Health and Food Safety, 2018). German legislation for the protection of farmed animals was 

amended in 2014 with regard to detailed specifications for keeping rabbits (TierSchNutztV, 

2014). At the beginning of the present investigations, no commercial housing system complying 

with these requirements was available for German farmers to implement on their farms. 

Therefore, the aim of the present study was to develop a housing system in accordance with the 

new welfare regulations and to assess it on farm. For this purpose, health, performance and 

soiling were investigated in rabbit does and their kits as well as in the young after weaning 

during the fattening period. To gain an idea as to how the new regulations would change 

previous housing conditions, the new system as well as an established cage system were 

investigated on one commercial rabbit farm in Germany. 

 

Effects of the new housing system on farmed rabbits 

Even if enriched, enlarged and heightened cages had a positive impact on the number and 

weight of kits in previous studies (Rommers and Meijerhof, 1997; Miko et al., 2014), weight 

performance and number of kits was not increased in the new housing system, despite the fact 

that this also provided an enriched environment and fewer spatial restriction compared to 

conventional cages. In addition, no difference in the severity of injuries was observed in litters 

housed in the new system compared to those in established cages.  

On the contrary, positive effects concerning skin lesions and performance were observed after 

weaning, during the fattening period. Thus, fewer skin lesions and a higher weight gain and 

final body weight were observed in fattening rabbits housed in the new system. This was 

observed, even if they were kept in large groups. On the contrary, previous investigations 

showed that weight gain and body weight decrease and that the frequency of injuries increases 

with increasing group sizes (Szendrő et al., 2009). On the one hand, the overall increased space 

allowance combined with a lower stocking density in the new housing system may have positive 
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effects in this regard. Thus, a reduction in the stocking density was already observed to improve 

growth performance and feed intake and to reduce the occurrence of injuries in previous studies 

(Trocino et al., 2015). In addition, the new system provided more possibilities to avoid contact 

to pen mates and to withdraw if necessary, which is beneficial to prevent injuries in terms of 

occurring aggression (Lehmann, 1991). A better animal/feeder ratio in the new system, which 

allows all rabbits to feed at the same time, may also have led to an improved weight gain in 

fattening rabbits in the new housing system. On the contrary, only one feeder per group of eight 

rabbits was provided in the conventional cages, allowing only one or two rabbits to feed at the 

same time. A sufficient number of feeders is an important resource-based measure of welfare 

assessment in rabbits (de Jong et al., 2011). Hence, the new system should be rated as positive 

in this regard, while feeder provision in the established cage housing was inadequate.  

In addition, enrichment materials, which were increasingly offered in the new housing system, 

were already associated with better weight gain and slaughter weight (Luzi et al., 2003) as well 

as fewer injuries in previous studies (Princz et al., 2008; Bozicovich et al., 2016). Thus, it is 

assumed that the enriched environment in the new housing system may also have a positive 

impact on weight gain and injuries in fattening rabbits. 

On the contrary, when focussing on breeding does, injuries and weight development were 

impaired in the new housing system. Overall, the cumulative lesion score in rabbit does was 

higher than in fattening rabbits, even if rabbit does were single-housed. On the one hand, this 

may be caused by a longer housing period of does. On the other hand, rabbit does especially 

showed a high number of teat lesions in contrast to fattening rabbits. These lesions in rabbit 

does are probably caused by the kits during suckling, but were also observed in association with 

the incidence of mastitis as this infection may lead to skin lesions, necrosis and abscesses (Viana 

et al., 2011). The lesion score of rabbit does at the end of the rearing period was higher in the 

new housing system and especially teat lesions were more frequently observed than in the 

conventional cages. Consistent with the higher teat lesion score, the incidence of mastitis was 

higher in the new housing system. Apart from that, rabbit does also showed a higher incidence 

of diarrhoea and an impaired fertility in the new housing system. On the contrary, in fattening 

rabbits, the number of diseased animals did not increase, but significantly higher mortality rates 

were observed compared to the established cage system. Mortality rates of fattening rabbits in 

the new housing system were unacceptably high during the investigations and, in some batches, 
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clearly exceeded the critical limit of 10% stipulated in the German Welfare Act 

(TierSchNutztV, 2014). Nevertheless, it has to be considered that the mortality rates of fattening 

rabbits were high in both housing systems and therefore a general health problem was assumed 

on the farm during the time of investigations. However, bad hygienic conditions due to severe 

soiling in the new housing system may have increased the risk of infection. Overall, soiling of 

the housing environment as well as of fattening and breeding rabbits’ hind feet was higher in 

the new housing system caused by the required floor design. The shape and the low degree of 

perforation led to an accumulation of faeces and also impaired the draining of fluids which was 

also reflected in a high degree of soiling of the animals. In contrast, this was not observed in 

this form in the established cage systems with wire mesh flooring. A relation between soiling 

and poor animal health also resulting in higher mortality rates was already observed in previous 

studies (Princz et al., 2009; Tillmann et al., 2019). This was confirmed in the present results, as 

the housing system with the highest degree of soiling also showed the poorest results in terms 

of animal health. In fattening rabbits, the large group sizes may additionally cause an increased 

infection pressure (Maertens and Van Herck, 2000). However, previous investigations showed 

that rearing rabbits in large groups is possible when good standards of husbandry are upheld, 

even if there is a relation between an increased risk of infection and large group sizes (Postollec, 

2008). In addition, the single-housed breeding does also showed a higher incidence of diseases 

in the new system. Therefore, the soiled environment is expected to be the main cause for the 

impaired health status in the new system compared to the established cages. However, large 

fattening groups may have reinforced the hygienic deficits.  

Even if both were more severely soiled compared to rabbits from conventional cages, soiling 

of fattening rabbits was higher compared to the soiling of rabbit does in the new housing system. 

On the one hand, this may be caused by the higher number of animals in the large fattening 

groups and a longer housing period. On the other hand, it has to be taken into account that rabbit 

does were moved to a cleaned and disinfected housing system at the beginning of the 

investigated housing period, while fattening rabbits stayed in the system after the rearing period. 

Thus, soiling in rabbit does is also expected to rise with increasing time of housing. In this 

context, it is worth noting that intermediate cleaning becomes necessary, if a floor design like 

the present one is implemented. This was usually not done on the investigated farm and would 

lead to an increased workload. 



GENERAL DISCUSSION  40 

 

 

Overall, rabbit does were not expected to be less soiled than fattening rabbits as the flooring 

met the German requirements for fattening rabbits with 11 mm slats and gaps. In a housing 

system only for rabbit does, the slat distance could be extended to 14 mm (TierSchNutztV, 

2014), which may have a positive effect on the degree of soiling. Previous investigations 

already showed that slatted plastic flooring with a slat distance of 10 or 12 mm is less suitable 

for does because does produce large and soft droppings after giving birth, easily blocking the 

slats (Schlender-Böbbis, 1999). However, the German requirements stipulate that the minimum 

slat widths have to correspond to the gap width which again reduces the permeability due to the 

large slat width. Slat distances of 14 mm may also affect kits` movement behaviour. Indeed, 

slat distances of 14 mm with 10 mm slat width were already observed to cause a high number 

of unsteady movements in young kits (Petersen et al., 2000). It remains to discuss why kits 

before weaning are legally allowed to grow up together with the doe on floors with a distance 

of 14 mm between slats, as especially their movement behaviour may be affected by large slat 

distances (Petersen et al., 2000). On the other hand, older rabbits after weaning have to be kept 

on floors with a maximum slat distance of 11 mm during the fattening period.  

Apart from the flooring specifications, elevated platforms with a maximum degree of 

perforation of 15% have to be provided for both, rabbit does and fattening rabbits 

(TierSchNutztV, 2014). Overall, platforms may lead to hygienic problems due to the 

accumulation of faeces (Alfonso-Carrillo et al., 2014). This has to be considered even more 

when a maximum degree of perforation of 15% is required. Subsequently, implementing this 

requirement in the present investigations again led to an accumulation of faeces and urine on 

the elevated platform. These results also confirmed previous investigations which showed 

severe soiling when providing platforms with the same degree of perforation (Leinberger et al., 

2019). On the other hand, with such a low degree of perforation, the problem of faeces and 

urine falling down on rabbits under the platform may be decreased (Szendrő et al., 2012). 

Different types of slatted plastic floors were investigated in previous studies and were usually 

rated as positive. Thus, some of them were preferred by rabbits compared to wire mesh flooring 

(Fleischer, 1998; Princz et al., 2008; Gerencsér et al., 2014) and did not affect performance 

(Trocino et al., 2008; Lang, 2009; Princz et al., 2009) or mortality rates (Reiter, 1995; Lang, 

2009; Princz et al., 2009). In addition, some of them were observed to reduce the severity of 

pododermatitis compared to wire mesh flooring (Rommers and Meijerhof, 1996; Buijs et al., 
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2014). All in all, in the present investigations, no callus formations or wounds were observed 

at the hind feet of fattening rabbits, even if all of them already showed a hairless area at the 

hind feet from the beginning of the fattening period. On the contrary, the severity of 

pododermatitis in breeding does was high. However, this confirmed that growing rabbits do not 

have any problems with pododermatitis due to their early slaughter age (Morton et al., 2005). 

Nevertheless, even if the floor type and soiling have substantial effects on the severity of 

pododermatitis in rabbits (Rommers and Meijerhof, 1996; Masthoff and Hoy, 2019; Saxmose 

Nielsen et al., 2020), the prevalence of pododermatitis did not differ between the housing 

systems in the present study. It can be assumed that the studied housing period was too short to 

observe differences in this regard. However, most investigated rabbit does already suffered 

from severe pododermatitis when they were moved to the investigated systems. This was caused 

by the fact that all of them had previously come from conventional cages with wire mesh 

flooring which is known to promote the development of pododermatitis (Rommers and 

Meijerhof, 1996; Rosell and de la Fuente, 2013; Buijs et al., 2014). During a longer housing 

period in the investigated housing systems, an effect of floor type and soiling on the degree of 

pododermatitis may be detected. However, predicting as to whether it would be less severe in 

the new housing system because of the smoother flooring (Rommers and Meijerhof, 1996) or 

even worse because of the soiled and wet environment (Zegowitz et al., 2017; Masthoff and 

Hoy, 2019) is difficult. 

On the one hand, there are different types of slatted plastic floors described as being suitable 

for usage in practice (Reiter, 1995; Trocino et al., 2008; Princz et al., 2009; Tillmann et al., 

2019) and also the slatted plastic flooring partly used in the established cages in the present 

investigations was observed to remain clean during the whole fattening period. Thus, there are 

different types of slatted plastic flooring being useful as flooring for an alternative housing 

system on commercial rabbit farms. On the other hand, none of these floor types meet the 

German specifications regarding floor conditions or at least did not include the required 

elevated platform with a 15% degree of perforation. On the contrary, those meeting the German 

regulations both in the present investigations and in previous studies were observed to have 

negative effects on soiling and animal health (Leinberger et al., 2019; Masthoff and Hoy, 2019).  

The effects of a flooring on soiling and health usually differed in dependence of the degree and 

shape of perforation (Masthoff and Hoy, 2019; Tillmann et al., 2019) and perforated plastic 
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flooring may be a compromise between comfort and adequate hygienic conditions only if a 

sufficient degree of perforation and prevention of severe soiling are ensured. From this point of 

view, the present housing system should be improved especially with regard to floor design. 

However, this seems difficult since the flooring should still meet the German legal 

requirements. Since these requirements are quite detailed regarding specifications for slat and 

gap width and the degree of perforation, they do not leave much scope for varying the floor 

design and developing a version which is suitable in practice. In this context, the German legal 

requirements for the floor design of rabbit housing need to be critically examined. 

However, based on the results concerning soiling, the floor design as well as the design of the 

elevated platform were changed during the present investigations in order to improve the 

hygienic conditions while still meeting the legal requirements. For this purpose, the previously 

used flooring made of punched plastic panels was replaced by new flooring consisting of single 

rods with a rounded surface. The rounded surface allowed fluids to be drained off more easily, 

subsequently drying faster (Masthoff and Hoy, 2019), and it also reduced the accumulation of 

droppings. In addition, the design of the elevated platform was modified, still providing the 

stipulated degree of perforation of 15%. Overall, the modifications were observed to improve 

the hygienic conditions, with a lower degree of soiling of the housing environment and the 

animals during the fattening period compared to the first implemented version of the housing 

system. A positive effect is also expected in rabbit does, but not evaluated yet. In the three 

investigated batches after the modification, also the mortality rates of fattening rabbits were 

reduced. However, as the mortality rates varied a lot between single batches, more 

investigations seem to be necessary to confirm these positive results. Overall, further research 

is needed to prove whether these modifications may have positive effects on welfare, health 

and growth in a long-term study with breeding does as well as fattening rabbits. However, even 

if the adaptations of the new system led to an improvement concerning soiling and health, the 

cleanliness did not achieve that of the conventional cages with wire mesh flooring. Especially 

the degree of soiling on the elevated platform could not be improved in the modified version. 

In this regard, further investigations are urgently needed to prove whether the cleanliness could 

be improved even more and to find a practical solution for the regulations concerning the floor 

design. Finally, it remains questionable whether sufficient hygienic conditions in commercial 

rabbit husbandry can be achieved at all with the required specifications. 
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Potential consequences of the new legislation on commercial rabbit farming in Germany 

Prior to the legislation introduced in August 2014, there were no legal requirements existing 

for rabbit husbandry in Germany. All previous recommendations for rabbit farming in Germany 

differed quite a lot from the new specifications (WRSA and DLG-Ausschuss, 2009). Thus, 

implementing the new regulations requires considerable efforts and seems to be almost 

unfeasible in the short transitional period, especially because of the lack of suitable housing 

systems. However, previously established systems have been banned with transitional periods 

of five to ten years (TierSchNutztV, 2014), even if there are no alternative housing systems 

available. In the present investigations, a new housing system was developed which complied 

with the new legal requirements and therefore, this could be legally used on commercial rabbit 

farms in Germany. However, the results of the present study point out some difficulties 

accompanying an implementation of the new legal requirements. In particular, the required 

floor conditions were negatively associated with important welfare indicators in the present as 

well as in previous investigations (Leinberger et al., 2019; Masthoff and Hoy, 2019). Thus, it 

could not be recommended to implement the new housing system in its present form and further 

investigations are urgently needed to find a housing system which enables farmers to keep their 

rabbits in accordance with the legal requirements and under good health and welfare conditions. 

Even if Germany was among the ten-leading countries of rabbit meat production in 2017 

(Trocino et al., 2019), the required specifications which are still questionable in its 

implementation, but have been put into effect since 2019, may jeopardise future commercial 

rabbit farming in Germany. 

Nevertheless, banning previous cage systems and improving housing conditions for breeding 

and fattening rabbits were necessary due to different welfare concerns. Thus, conventional 

cages have been proved to be unsuitable, impairing animal welfare in fattening rabbits as well 

as in reproducing does (Saxmose Nielsen et al., 2020). This can be confirmed for the established 

cage systems on the present investigated farm. For instance, fattening rabbits were kept in a 

confined space in unacceptably high stocking densities in the investigated cages, which is 

expected to significantly impair animal welfare (Di Meo et al., 2003; Saxmose Nielsen et al., 

2020). In addition, breeding does were kept in barren wire mesh cages leading to a severe 

pododermatitis and limiting normal rabbit behaviour (DG Health and Food Safety, 2018; 

Saxmose Nielsen et al., 2020). These cages were neither equipped with elevated platforms or 
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with foot mats, even if these are known to have a positive effect on different welfare indicators 

of conventionally kept breeding does (Rosell and de la Fuente, 2013; Miko et al., 2014). 

However, most EU member states still do not have any specific legislation on farmed rabbits, 

and conventional production systems with barren cages are still widely used (Saxmose Nielsen 

et al., 2020). Only a small number of EU states including Austria (2012), Belgium (2014); 

Germany (2014) and the United Kingdom (2007) have changed the legal situation in recent 

years (Eck, 2017). Nonetheless, European rabbit farming is mainly practised in Spain, France 

and Italy (DG Health and Food Safety, 2018; Saxmose Nielsen et al., 2020). Adaptations and 

improvements in the legislation to protect commercially kept rabbits in these states, e.g. by the 

introduction of a respective legislation at European level, would lead to far-reaching 

consequences for the kept rabbits, but also with regard to economic factors. Nevertheless, a 

legislative change would be justified, if the requirements are previously proved to be fully 

beneficial in terms of animal welfare and are simultaneously feasible in practice. In particular, 

it should be taken into account that welfare requirements, e.g. increasing the cage sizes and 

enriching the rabbits’ environment raise the production costs. Subsequently, rabbit meat has to 

become more expensive, which weakens its competitiveness with other meat and rabbit meat 

from outside the EU (Szendrő et al., 2016). Economic calculations with regard to the present 

investigated system showed that the price for rabbits at slaughter has to increase by 

approximately 25% per kilogram to safeguard sufficient liquidity of the farm (Anonymous, 

2020). 

Subsequently, the feasibility of the required regulations on commercial rabbit farms in Germany 

remains questionable for different reasons. It may also be conceivable that only niche 

production systems, such as floor pens, organic and outdoor farming (Saxmose Nielsen et al., 

2020) stand a chance of existing in Germany in future. 

New regulations should be investigated thoroughly and checked before they have to be 

implemented on farms. Studies like the present one may discover some challenges of alternative 

housing systems which should be considered also from a political point of view. In order to 

ensure the continued existence of commercial rabbit farms in Germany, further investigations 

should be carried out and results should be used by authorities and ministries to check recently 

introduced legal requirements and to critically examine these concerning their effects on animal 

welfare as well as their practical feasibility. 
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Limitations and the need for further research 

For an assessment based on the present results, it has to be considered that investigations were 

conducted on one single rabbit farm in Germany. Investigating the same housing system on 

another farm may have had an effect on the results. This has to be taken into account, especially 

with regard to the temporarily observed poor health status on the entire farm with health 

problems in both investigated housing systems. However, it was shown that the inadequate 

hygienic conditions in the new system reinforced this already existing problem. An overall 

improvement in the health status is necessary and further studies should also focus on 

investigations on different farms to draw sufficient and meaningful conclusions. On the 

contrary, investigating both housing systems on the same farm improved the comparability. 

This allows a direct conclusion with regard to the question how an implementation of the new 

requirements will change previous conditions on a commercial rabbit farm in Germany. 

Overall, both investigated housing systems differed in various characteristics and all of these 

may have had an effect on the investigated parameters. Thus, there is no chance to clearly 

dissociate the respective effects of group size, floor type, stocking density, group composition 

or provided environmental enrichment. However, the focus of the present study was to 

demonstrate how an implementation of the new regulations will change the overall situation on 

rabbit farms in Germany. Therefore, the newly developed housing system was investigated as 

a whole and compared to previously established cages. In addition, possible influencing factors 

were discussed and essential deficits posed by the system were pointed out. This should help to 

discover potential risks and disadvantages related to implementing current German 

requirements. 

Finally, various characteristics of the new housing system are also expected to have a positive 

impact on animal welfare, e.g. the increased space allowance as well as the availability of 

different structural and manipulable enrichment elements. These may provide an advantage 

over established conventional cages (Martrenchar, 2001; Luzi et al., 2003; Princz et al., 2009; 

Miko et al., 2014), which was only partly confirmed in the present investigations by fewer 

injuries and a better growth observed in fattening rabbits. Apart from that the new system may 

have some positive effects on animal behaviour due to a better opportunity for rabbits to interact 

with their environment (Hansen and Berthelsen, 2000; Verga et al., 2004; Princz et al., 2007).  
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Therefore, in order to achieve a comprehensive assessment of the housing systems, further 

studies should also focus on investigations concerning the behaviour and the emotional state of 

rabbits as these are important animal-based welfare measures (de Jong et al., 2011). Thus, 

behavioural analysis concerning comfort and resting behaviour, locomotion and social 

behaviour as well as the occurrence of abnormal behaviours should be part of further 

investigations. Preliminary results about rabbits’ behaviour in the present investigated housing 

systems already confirmed positive effects of the new system in this regard (Kimm et al., 2019; 

Anonymous, 2020). In addition, the human-animal relationship, the emotional state and the 

stress level should be investigated as previous investigations already showed that these 

measures may be influenced by different housing conditions, e.g. when keeping growing rabbits 

either in bicellular wire mesh cages with tops or in collective open-topped pens (Trocino et al., 

2014). Hence, further studies should also investigate some of these measures, not least because 

different characteristics of the new housing system may affect some of these positively. 

Subsequently, the expected advantages of the new system should be emphasised and detected 

shortcomings, on the other hand, should be remedied. 

Nevertheless, when judging the suitability of different housing systems concerning animal 

welfare, a wide range of aspects have to be considered and the occurrence of injuries, diseases 

and mortality rates are also important measures (de Jong et al., 2011; Saxmose Nielsen et al., 

2020). The present investigations allow an assessment of the newly developed housing system 

with regard to these indicators and some unambiguous deficits related to the implementation of 

the new requirements could be determined. Thus, further research is urgently needed and 

German welfare regulations need to be critically examined, especially with regard to the 

required floor design. 
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CONCLUSIONS 

A general assessment of a housing system for rabbits concerning animal welfare is quite 

complicated, especially due to sometimes inconsistent results. The present investigations 

focussed on the effects of a new housing system in accordance with German welfare regulations 

on health, performance, and soiling in comparison to previously established cage systems. In 

this regard, the evaluations revealed severe hygienic deficits posed by the new system with a 

negative impact on health in breeding as well as in fattening rabbits. Hence, a modification of 

the floor design became necessary in order to avoid the excessive soiling of pen structures and 

animals. Thus, the floor design was changed while still meeting the legal requirements. This 

led to an improvement in the degree of soiling and the general health status in fattening rabbits. 

However, the cleanliness of the modified system still did not reach the cleanliness of established 

cages with wire mesh flooring. Thus, further research is necessary and the specifications of the 

German welfare regulations concerning the floor design need to be critically examined and 

scrutinised. 

As previously used cage systems are known to impair animal welfare for various reasons and 

additionally do not comply with the new German legal requirements, they are not an appropriate 

alternative nowadays. Therefore, further investigations are urgently needed and means have to 

be found which enable farmers to keep their animals in accordance with the existing legislation 

while maintaining the complex equilibrium between growth, behaviour and an adequate health 

status.
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SUMMARY 

Sally Luisa Rauterberg (2020) 

“Effects of a new housing system in accordance with German welfare regulations on 

health, performance and soiling of farmed rabbits” 

The increasing demands on animal welfare in farmed animals also lead to a need for alternative 

housing systems for commercial rabbit husbandry. In recent years, this has also led to political 

efforts to change the legal requirements for rabbit husbandry in various European countries. 

Also in Germany, the legal requirements have been amended and detailed specifications for the 

protection of breeding and fattening rabbits were added to the national welfare regulations. At 

the beginning of the present study, there was great uncertainty about how the new requirements 

should be implemented in practice. Therefore, the aim of the present study was to develop and 

evaluate a new housing system in accordance with the new legal requirements. For this purpose, 

the effects on animal health, performance and soiling were investigated in breeding does and 

their kits during rearing as well as after weaning during the fattening period. In order to obtain 

results on how the new requirements affect the housing conditions on commercial rabbit farms, 

data were collected in the new as well as in previously established conventional cages on a 

commercial rabbit farm in Germany. 

The increased space available due to the new requirements as well as the increased 

environmental enrichment compared to conventional cages is expected to have a positive effect 

on the welfare and behaviour of the animals in the new housing system. In the present 

investigations, an improvement with regard to the frequency of injuries and the weight 

performance was observed in the fattening rabbits housed in the new system. On the contrary, 

rabbit does, who were housed for only a short period during the rearing phase in the new system, 

showed more injuries and a higher incidence of diseases as well as an impaired weight 

development and reduced pregnancy rates. Fattening rabbits also showed a poor health status 

with regard to increased mortality rates compared to conventional cages. In particular, the floor 

design which met the requirements of the new regulations (11 mm slats and 11 mm gaps, 

elevated platform with a degree of perforation of 15%), led to negative effects in terms of the 
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hygienic conditions in the new housing system. Thus, the first version of the new housing 

system caused severe soiling of the housing environment and the animals. Due to changes in 

the flooring, an improvement in the cleanliness and animal health could be achieved in fattening 

rabbits. However, the cleanliness in the modified housing system still did not reach that of the 

conventional cages with wire mesh flooring. 

Overall, no optimal hygienic conditions could be achieved in the housing system in accordance 

with the new specifications. However, previously established conventional cages are not 

suitable for an animal-friendly housing of rabbits for various reasons and are also no longer 

permitted in Germany. Therefore, further research is urgently needed aiming at the development 

of a housing system that enables farmers to keep their rabbits both, in accordance with the legal 

requirements and under good health and welfare conditions. In particular, further investigations 

should focus on a suitable floor design and the associated legal requirements should be checked 

and critically scrutinised. 
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ZUSAMMENFASSUNG 

Sally Luisa Rauterberg (2020) 

“Auswirkungen eines neuen Haltungssystems nach Vorgaben der Tierschutz-

Nutztierhaltungsverordnung auf die Gesundheit, Leistung und Verschmutzung von 

Kaninchen” 

Die erhöhten gesellschaftlichen Anforderungen an den Tierschutz im Bereich der Haltung 

landwirtschaftlicher Nutztiere führen unter anderem auch zu einem Bedarf an alternativen 

Haltungssystemen für die kommerzielle Kaninchenhaltung. In den letzten Jahren führte dies 

zusätzlich zu politischen Bestrebungen, die gesetzlichen Vorgaben für die Kaninchenhaltung 

in verschiedenen Europäischen Ländern zu ändern. Auch in Deutschland wurden die 

gesetzlichen Vorgaben angepasst und dabei spezielle Anforderungen an das Halten von Zucht- 

und Mastkaninchen in die Tierschutz-Nutztierhaltungsverordnung aufgenommen. Zu Beginn 

der vorliegenden Studie bestand jedoch eine große Unsicherheit darüber, wie die neuen 

Vorgaben in die Praxis umzusetzen sind. Deshalb war es das Ziel der vorliegenden 

Untersuchungen ein neues Haltungssystem entsprechend der neuen gesetzlichen Vorgaben zu 

entwickeln und zu bewerten. Hierzu wurden die Auswirkungen auf die Tiergesundheit, die 

Leistung und die Verschmutzung von Zuchthäsinnen und ihren Jungtieren sowohl während der 

Aufzucht als auch nach dem Absetzen in der Mastperiode untersucht. Um Ergebnisse darüber 

zu erzielen, wie sich die neuen Vorgaben auf die Haltungsbedingungen auf kommerziellen 

Kaninchenbetrieben auswirken, wurden sowohl Daten in dem neuen als auch in zuvor 

etablierten konventionellen Käfigen auf einem Kaninchenbetrieb in Deutschland erhoben. 

Das durch die neuen Vorgaben erhöhte Platzangebot und die vermehrte Umweltanreicherung 

im Vergleich zu konventionellen Käfigen sollten sich positiv auf das Wohlbefinden und 

Verhalten der Tiere in der neuen Haltungsanlage auswirken. In den vorliegenden 

Untersuchungen konnte zudem eine Verbesserung hinsichtlich der Verletzungen und 

Zunahmen der Masttiere in dem neuen Haltungssystem beobachtet werden. Im Gegenteil dazu 

zeigten die Häsinnen, die sich allerdings nur für einen kurzen Zeitraum während der 

Aufzuchtphase in dem neuen System aufhielten, mehr Verletzungen und Erkrankungen und 
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geringere Zunahmen und Trächtigkeitsraten. Auch die Masttiere wiesen einen beeinträchtigten 

Gesundheitsstatus mit erhöhten Mortalitätsraten gegenüber den konventionellen Käfigen auf. 

Insbesondere die Bodengestaltung nach den neuen Vorgaben (11 mm Auftrittsfläche und 

11 mm Spaltenweite, erhöhte Ebene mit einem Perforationsgrad von 15 %) führte in dem neuen 

Haltungssystem zu negativen Auswirkungen hinsichtlich der hygienischen Bedingungen. 

Dabei kam es in der ersten Version der neuen Haltungsanlage zu einer enormen Verschmutzung 

der Haltungseinrichtung und der Kaninchen. Durch einen Austausch des Bodens konnte eine 

Verbesserung hinsichtlich der Sauberkeit und der Tiergesundheit von Masttieren erreicht 

werden. Die Sauberkeit in der modifizierten Haltungsanlage erreichte jedoch weiterhin nicht 

die der konventionellen Käfige mit Drahtgitterböden. 

In der Haltungsanlage nach den neuen Vorgaben konnten insgesamt keine optimalen 

hygienischen Bedingungen erreicht werden. Zuvor etablierte konventionelle Käfige sind aus 

verschiedenen Gründen jedoch nicht für eine tiergerechte Kaninchenhaltung geeignet und 

zudem in Deutschland nicht mehr zugelassen. Aus diesem Grund besteht dringend weiterer 

Forschungsbedarf mit dem Ziel eine Haltungseinrichtung zu entwickeln, die es ermöglicht, 

Kaninchen sowohl nach gültigen Rechtsvorschriften als auch unter guten Bedingungen 

hinsichtlich Tiergesundheit und Tierwohl zu halten. Insbesondere sollten weitere 

Untersuchungen bezüglich einer geeigneten Bodengestaltung durchgeführt werden und die 

gesetzlichen Vorgaben für diese geprüft und kritisch hinterfragt werden. 
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