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Abstract

In Europe, conventional housing systems for finishing bulls (Bos taurus) tend to consist of group pens with a high stocking density. Up 
until now there have been no regulations in place defining bulls’ space requirements, even although insufficient space allowance is 
considered to impair animal welfare. Our study aimed to measure the surface area that finishing bulls occupy in standing and lying 
positions. We observed 46 bulls on a German fattening farm. The animals from one pen were assigned to one of three weight classes 
(W1: < 450 kg; W2: 450–649 kg; W3: ≥ 650 kg), and two pens of each weight class were examined. For image recordings, a camera 
trap was installed above the pens. To analyse the covered surface, the recorded images (n = 242) were edited. Furthermore, the 
observed lying postures were differentiated in terms of lying position and stretched-out legs. On average, the areas covered by the 
bulls increased with class of bodyweight. A finishing bull covered up to 1.21 m² in a standing position and up to 1.57 m² in a lying 
position, the most space being needed in an outstretched position. The calculated values provide information only about the surface a 
finishing bull covered in different positions in the pen. In practice, additional dynamic and social space must be taken into account for 
recommendations on space requirements, in order to ensure adequate inter-individual distances, social interaction and characteristic 
behaviours to improve animal welfare.  
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Introduction 
Housing on concrete slatted flooring with high stocking 
densities is the most common method of keeping bulls 
(Bos taurus) for fattening in Europe (Wechsler 2011). 
However, these housing systems have major drawbacks in 
terms of animal welfare (Park et al 2020).  
One important factor is the impact of hard flooring on 
animals’ physical health. Several studies have shown hard 
surfaces to be the cause of increased occurrence of claw and 
leg lesions (Schulze Westerrath et al 2007; Graunke et al 
2011; Magrin et al 2019) and abnormal lying behaviour 
(Gygax et al 2007a; Graunke et al 2011). The additional 
limitations regarding space might exacerbate these negative 
effects since insufficient space on a hard, uncomfortable 
floor has been shown to increase the risk of bulls stepping 
onto a lying pen-mate (Schrader et al 2001). Such housing 
conditions cause animals to be dirtier, thereby exposing 
them to increased levels of discomfort and infection 
(Bosilevac et al 2005; Gygax et al 2007b; Zerbe et al 2008), 
not to mention stress (Gupta et al 2007).  
Irrespective of the type of surface, lying behaviour is 
fundamentally important to animal behaviour because 

limitations in lying space can seriously impact various 
parameters such as health and the ability to fulfil various 
physical and social needs. Since bulls are forced to spend 
increased time standing, pens that fail to also provide 
sufficient lying space create an increased risk of lameness 
(Fjeldaas et al 2007; Gygax et al 2007a; Graunke et al 
2011). Furthermore, bulls have a tendency for abnormal 
standing-up and lying-down movements (Gygax et al 
2007a). Reduced space allowance was shown to curtail 
daily lying times (Ruis-Heutinck et al 2000), and natural 
behaviour impaired by restricted lying synchronisation 
(Schrader 2007). A review of intensive beef production 
found overall lying behaviour to be negatively affected by 
decreased space allowance (Wechsler 2011) while a study 
looking into the welfare and meat quality of beef cattle 
found space restriction to increase conflicts between the 
bulls, leading to more fights and mounting activities 
(Gottardo et al 2003). Accordingly, Tessitore et al (2010) 
reported decreased negative interactions such as displace-
ment or head-butts when space allowance was increased.  
As regards the housing of finishing bulls in terms of 
minimum space allowance and suitable floor quality, 
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