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1. Introduction 

Under commercial farming conditions, farmers are confronted with economic 

constraints concerning capital, labour and space, which often conflict with the 

biological needs of the animals (BAXTER et al. 2011). Hence, the large majority of 

lactating sows are kept in single housing systems with farrowing crates in 

conventional pig production. However, keeping sows in crates restricts the free body 

movement and is therefore considered as a persistent welfare problem (BAXTER et 

al. 2018). For pregnant sows, the confinement in individual housing has already been 

banned for most of the gestation period in accordance with the COUNCIL 

DIRECTIVE 2008/120/EG. This has led to a discussion with increasing social 

pressure concerning an abolition of the farrowing crate for lactating sows as well 

(BAUMGARTNER 2011; BAXTER et al. 2012). In a few countries (Switzerland, 

Norway and Sweden), the farrowing crate has already been banned; in Austria, the 

abolition is scheduled to become mandatory in 2033 (BAXTER et al. 2018). In the 

United Kingdom, a considerable number of sows are housed without farrowing crates 

(at least 40 %) which contrasts to other countries in the European Union where 

individual housing with farrowing crates is the most common housing system. For 

instance, in Spain, the Netherlands, Germany, France, Finland, Denmark, the Czech 

Republic and Austria, at least 95 % of the national sow herd is housed in farrowing 

crates (BAXTER and EDWARDS 2016). However, in Denmark, the pig industry 

pledges to provide free farrowing for 10 % of its sow herd by 2020 and after 2021 all 

newly built farrowing systems will have to be designed as loose housing systems 

(DANISH AGRICULTURE AND FOOD COUNCIL 2019). In Germany, a draft 

regulation was recently proposed with a transition period of 15 years, allowing only 

short-time confinement of sows around parturition and a maximum of five days 

thereafter (GERMAN FEDERAL MINISTRY OF FOOD AND AGRICULTURE 2019). 

Moreover, improving the welfare of the farrowing and lactating sow is considered in 

several German national welfare programmes (e.g. LOWER SAXONY MINISTRY OF 

FOOD, AGRICULTURE AND CONSUMER PROTECTION 2011; MINISTRY OF 
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RURAL DEVELOPMENT, ENVIRONMENT AND AGRICULTURE OF 

BRANDENBURG 2017). 

The major welfare issue concerning farrowing crates is that sows kept therein are not 

able to carry out various natural behaviour patterns, such as selecting a nest-site, 

performing nest-building behaviour, leaving the nest for eliminative behaviour, 

exploring the environment or interacting with the piglets (KTBL 2006; EFSA 2007; 

ŠPINKA 2009). As a consequence, sows kept therein showed a higher frequency of 

stereotyped behaviour (ARELLANO et al. 1992; AREY and SANCHA 1996) as well 

as higher physical stress reactions, such as greater concentrations of salivary cortisol 

(OLIVIERO et al. 2008) and increased heart rates (DAMM et al. 2003). 

Similarly, the piglets´ natural behaviour can be affected by confining the mother sow 

to farrowing crates, since there are only few possibilities for exploration, social 

interaction and learning from the sow (KTBL 2006). According to OOSTINDJER et al. 

(2011), piglets that were able to interact with their mother in an individual loose 

housing system showed less belly nosing and manipulative behaviour after weaning. 

Furthermore, piglets are commonly kept separately from foreign litters during the 

entire suckling period. They meet unacquainted piglets for the first time in their life at 

weaning, which commonly leads to intensive aggressive interactions (WEARY et al. 

2008; ŠPINKA 2009; TELKÄNRANTA and EDWARDS 2018).  

As a consequence, several studies have been conducted to improve the welfare of 

sows and piglets in alternative housing systems since the farrowing crate was 

introduced in the 1960s (BAXTER et al. 2018): either in individual loose housing 

systems (recently e. g. BOLHUIS et al. 2018; GOUMON et al. 2018; YUN et al. 2018; 

ILLMANN et al. 2019; KING et al. 2019), in group housing systems (recently e.g. 

GRIMBERG-HENRICI et al. 2018; GRIMBERG-HENRICI et al. 2019; LÜHKEN et al. 

2019; NICOLAISEN et al. 2019) or in combined systems (recently e. g. THOMSSON 

et al. 2018; VERDON et al. 2019) where the sows are housed in individual pens 

during early lactation and moved to multi-suckling-group pens in later lactation.  

However, despite these previous attempts to develop alternative housing systems for 

lactating sows, the use of such systems is still limited in conventional pig production 



 Introduction   
                                                     

3 
 

(BAXTER et al. 2012; VAN NIEUWAMERONGEN et al. 2014). This is probably 

caused by the fact that alternative systems have to overcome several challenges: 

maximising the animal welfare of sows and piglets while maintaining economic 

efficiency and piglet survival without increased crushing by the sow on the one hand 

as well as considering ease of management and operator safety on the other hand in 

order to compete with the farrowing crate (BAXTER et al. 2011, 2012). Besides, 

further difficulties, such as disturbances during suckling because of high occurrence 

of cross-suckling (BRAUN 1995) and aggressive interactions between the sows 

(HULTÉN et al. 1995; WEARY et al. 2002) are reported for group housing systems. 

Hence, many commercially available systems have a temporary crate opening 

procedure, which is the least costly and least risky alternative. These, however, only 

offer few opportunities to increase the welfare of sows and piglets (BAXTER et al. 

2018). Thus, there is still a demand for developing animal-friendly husbandry 

systems to improve the welfare of sows and piglets under practical farming 

conditions. In particular, group housing systems may have the potential to improve 

the welfare of sows and piglets, since they more closely resemble the natural 

situation and provide an environment with more space, possibilities for exploration 

and social development (VAN NIEUWAMERONGEN et al. 2014). Hence, giving 

piglets the opportunity to socialise during lactation as in group housing can have 

positive effects on the piglets´ development after weaning, because less fighting and/ 

or increased weight gain is found (BÜNGER et al. 2000; KUTZER et al. 2009; LI and 

WANG 2011; BOHNENKAMP et al. 2013). 

In the present study, a novel group housing system for five lactating sows and their 

litters, designed as a prototype which can be simply integrated on commercial farms, 

was investigated. Sows could choose freely between different farrowing pens and a 

common area throughout the housing period; whereas the piglets were prevented 

from leaving the farrowing pens during their first days of life by flexible steps at the 

pens´ entrance. In contrast to previous group housing systems, the piglets were 

given the opportunity to choose freely the moment of leaving the nest, since 

apertures in the pens´ board were just opened when the first piglets started passing 

the steps. Furthermore, to encourage the sow to use the common area, food was 
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only offered in this area. In contrast, water was available inside the farrowing pens to 

motivate the sow to return to her pen after feeding.   

Behavioural analyses were carried out to reveal whether sows and piglets utilised the 

additional space offered in the housing system or if they still spent time in their own 

pen where the piglets were born. Furthermore, suckling behaviour with regard to the 

occurrence of cross-suckling as well as the animals´ dunging behaviour were 

investigated. To detect aggressive behaviour, skin lesions were recorded for sows 

and piglets. For piglets, skin lesions and weight development were ascertained 

during the suckling period as well as after mixing at weaning and compared to data of 

piglets originating from conventional individual housing.   
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Abstract  

Keeping sows in single housing systems with farrowing crates can affect animal 

health and welfare. The aim of this study was to investigate the behaviour and health 

of lactating sows kept in a novel group housing system which could be easily 

installed on commercial farms. The housing system had five farrowing pens without 

crates, a common area and an area only available for piglets. Data from 25 sows 

were collected in five batches. Sows’ location and activity, suckling behaviour and 

floor soiling were analysed by video or direct observation. Skin lesions were 

determined using a lesion score. Group housing of sows did not increase the number 

of skin injuries, since the lesion score decreased during the housing period (19.2 vs. 

16.3 vs. 12; p < .05). Before the piglets left the pens, sows were mostly inside the 

pens (83.4%; p < .05) and the highest faecal-soiling was found in the common area. 

The common area was used intensively by the sows, particularly since the piglets left 

the pens (4th week: 63.5%). The suckling frequency remained constant (6th week: 

1.2/h); cross-suckling occurred rarely (7.6%). Sows were able to perform natural 

behaviours in the new housing system, potentially increasing animal welfare. 

Keywords: Lactating sow; group housing; skin lesions; activity; suckling behaviour  
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Abstract  

The aim of this study was to analyse a novel group farrowing system (GH) 

concerning piglets’ behaviour, skin injuries and body weight gain, to test its animal 

friendliness. Skin injuries and weight gain were compared to piglets originating from 

conventional individual housing (IH) before and after weaning. The GH system had 

five farrowing pens without crates, a common area and an area only available for 

piglets. In total, 34 litters were studied. Four days after the GH-piglets had left the 

pens during lactation, the lesion score of piglets in GH was higher than in IH. 

However, piglets from the GH sustained fewer injuries after mixing at weaning, 

compared to the piglets from IH and had higher daily weight gains, during the early 

nursery phase. The common area in GH was intensively used for active behaviour, 

since standing/walking and playing were observed there, most frequently, whereas 

lying occurred most frequently inside the pens. Immediately after the piglets had left 

the pens in the GH, the piglets preferred proximity to the sow, compared to the pens 

where they were born. The GH system enabled social enrichment, offered increased 

space for activity and led to fewer skin lesions, after weaning; thus, potentially 

increasing animal welfare. 

Keywords: pre-weaning group housing; piglets; weight gain; skin lesions; activity  
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4. General Discussion 

The aim of this study was to collect data in a novel group housing system for five 

lactating sows, which was constructed as a prototype on the research farm of the 

University of Veterinary Medicine Hannover, Foundation, Germany. To obtain 

information about the group housing system with regard to its animal friendliness, the 

study focused on analyses of the sows´ and piglets´ behaviour. Additionally, the 

occurrence of skin lesions of group housed sows and piglets as well as piglets´ 

weight gain were assessed during lactation and compared to piglets from 

conventional individual housing.  

Piglets were given the opportunity to choose freely the moment of leaving the nest in 

the group housing system. They left the pens and met unfamiliar sows and piglets on 

average 10.6 days post-partum. This behaviour was similar to that observed under 

semi-natural conditions where sows and their litters re-joined the herd about ten days 

after farrowing, abandoning the nest-site where they had previously spent most of 

their time (JENSEN 1986; JENSEN and REDBO 1987). Other studies revealed that 

piglets started to follow their mother regularly on foraging excursions about seven 

days after farrowing (JENSEN 1986; STOLBA and WOOD-GUSH 1989; STANGEL 

and JENSEN 1991) and the nest was abandoned after the piglets had followed their 

mother to the feeding place (JENSEN 1986). Similarly, sows in the present study 

significantly spent most of their time together with their litters in the pens where they 

had farrowed, during the first time after parturition before the piglets could leave the 

pens. During this time, the significant highest faecal soiling was observed in the 

common area and the lowest in the pens, indicating that sows left their pens for 

eliminating, similar to the behaviour already described under semi-natural conditions 

(STANGEL and JENSEN 1991). From the moment the piglets were able to leave the 

pens, sows and piglets abandoned their previous pens, spending time in the common 

area and in different pens. The piglets seemed to prefer to be close to their mother 

rather than to remain in the pens where they were born, presumably following their 

dam as observed under semi-natural conditions (STOLBA and WOOD-GUSH 1989; 

STANGEL and JENSEN 1991). Hence, the behaviour observed in group housing 
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closely resembled that under semi-natural conditions, since sows and piglets were 

allowed to carry out natural behaviour patterns.  

Furthermore, the different areas of the housing system, in particular the common 

area with its additional space, were intensively used by sows and piglets after the 

piglets had left the pens. Since standing and walking were found with the highest 

frequencies in the common area for both, sows and piglets, as well as playing for the 

piglets, it can be concluded that this area was used intensively for active behaviour. 

Besides the increased space offered in the common area, the location of the sows´ 

feeder may have had a positive effect, as it motivated the sows to get moving and 

visiting this area regularly. This could also have influenced the behaviour of the 

piglets, since it was observed that a high percentage of piglets stayed close to their 

mother, especially in the early time after leaving the pens. However, the piglets 

preferred the pens initially after pen-leaving, in contrast to the sows spending 

significantly more time in the common area. With increasing age, the percentages of 

piglets observed in the common and piglet area significantly increased, whereas for 

the sows, the use of the common area slightly decreased. The increasing use of the 

common and piglet area by the piglets could be related to the significant increase in 

lying in these areas in the late lactation period. In contrast, during the early time after 

pen-leaving, the piglets were mainly observed lying inside the pens where the heated 

creep areas were placed. Furthermore, the position of the piglets´ feeder in the piglet 

area could have encouraged the use of this area, since creep food intake is known to 

be higher with increasing age (PAJOR et al. 1991; BRUININX et al. 2002). 

Hence, the common area was used frequently by sows and piglets for several 

activities (standing/walking, playing, feeding, lying and suckling) after the piglets had 

left the pens. At the same time, the soiling of the pens increased, whereas the soiling 

of the common area significantly decreased. Obviously, the animals were motivated 

to reduce soiling in the common area in order to avoid resting in soiled sections. 

These findings are in accordance with ŠPINKA (2009) who described that pigs use 

specific sections for eliminating to escape from lying in soiled areas if the pen design 

allows it.  
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The group housing farrowing pens were equipped with different flooring designs: 

three pens had less perforated plastic flooring, allowing daily provision of straw 

throughout lactation, whereas both remaining pens were fitted with more highly 

perforated plastic flooring. Behavioural analyses showed that the pens with less 

perforation were used more frequently by the sows, maybe due to the daily provision 

of straw inside those pens. Subjective own observations indicated that at least 

immediately after being provided with straw, sows and piglets became obviously 

interested, foraging and playing with it, although the amount of straw was not high 

(about ten litres per day). 

Since sows and piglets were allowed to co-mingle in the present study, disturbances 

during suckling due to cross-suckling were possible. Also, the common area as 

suckling location may have led to further disturbances from passing sows and piglets. 

However, a negative influence on the suckling behaviour was not found in this study, 

since the suckling frequency remained nearly constant during the observation period. 

Moreover, cross-suckling occurred rarely, in comparison to some other studies 

investigating suckling behaviour in group housing systems (WÜLBERS-

MINDERMANN 1992; BRAUN 1995; MALETıNSKÁ and ŠPINKA 2001). This could 

be related to the small group size of five sows in the present study, since the 

occurrence of cross-suckling seems to increase in larger groups (WÜLBERS-

MINDERMANN 1992; BRAUN 1995): a remarkable high level of cross-suckling (71 

%) has been found in a group with 16 lactating sows (BRAUN 1995). NICOLAISEN 

et al. (2019), investigating a group housing system for six lactating sows, found a 

comparable level of cross-suckling as in the present study (on average 0.6 foreign 

piglets per successful suckling bout vs. 0.8 foreign piglets in the present study). 

NICOLAISEN et al. (2019) assumed that higher levels of cross-suckling could be 

impeded by an adequate management which prevented large differences in litter 

sizes, early co-mingling and unfamiliarity with the housing system. Similarly, VAN 

NIEUWAMERONGEN et al. (2014) considered these aspects as risk factors for 

cross-suckling. Litter sizes in the present study were equalised within the first two 

days after farrowing, preventing large variations within the litter sizes. According to 

HORRELL and HODGSON (1992), bonding between the sow and her offspring 
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occurs during the first week after farrowing. Piglets in the present study left the pens 

on average 10.6 days post-partum (ranging from seven to 14 days), at an age when 

a bond has already been established and when the piglets could distinguish their 

dams from other sows. WATTANAKUL et al. (1998) observed less cross-suckling if 

sows and piglets were already familiar with a section of the housing system before 

gaining access to a communal multi-suckling area, compared to those moved directly 

to a completely unfamiliar system. Likewise, sows and piglets in the present study 

had already been familiarised with the farrowing pens located in the same housing 

system where they were co-mingled in the later lactation, which might have 

prevented a higher extent of cross-suckling as well. 

In 48.9 % of cases of cross-suckling, the piglets in the present study suckled 

permanently at the same foreign sow (surrogate dam) up until the end of lactation, 

which is in accordance with previous studies detecting this type of cross-suckling as 

well (BRAUN 1995; BRODMANN and WECHSLER 1995; MALETıNSKÁ and 

ŠPINKA 2001).  

In the course of the housing period, the cumulative lesion score of the sows 

decreased significantly, whereas skin lesions of the piglets increased significantly 

after they had left the pens and started co-mingling with non-littermates. Hence, sows 

did not carry out injurious aggressive behaviour which is in accordance with AREY 

and SANCHA (1996), since in both studies the sows had already become familiar 

with each other before they entered the group housing system. In contrast, 

NICOLAISEN et al. (2019) mixing both, unfamiliar and familiar sows, did not find a 

significant decline in skin injuries of sows during the first two weeks after entering the 

group housing system, indicating repeated aggressive interactions between the sows 

to establish a social hierarchy. The authors further revealed significantly higher 

values for sows´ skin injuries in group housing compared to sows kept in single 

housing systems throughout lactation, indicating a low, but consistent level of 

aggressive interactions. This was presumably caused by the small size of the 

common area which led to repeated conflicts between the sows regarding space 

allowance. In the present study, the common area showed similar small dimensions 

and, in contrast to NICOLAISEN et al. (2019), contained the sows´ feeding place. 
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Consequently, a higher level of aggressive interactions could be expected due to the 

limited access to the feeder. Sows in the present study sustained higher values of 

skin lesions in group housing compared to those kept in individual housing with 

farrowing crates located on the same research farm during the same period. 

However, there was a decline in skin injuries during lactation for both housing 

systems. Moreover, a significant difference between both systems had already been 

detected when the sows had entered the system. This was no longer the case at 

weaning, indicating that group housing did not result in numerous aggressive 

interactions between the sows (SCHREY et al. 2015 a). Presumably, the way of 

mixing sows within the groups (when primiparous sows were used, the group 

consisted of at least two of them and they were grouped with second parity sows 

only) may have had a positive influence on the occurrence of aggressive behaviour in 

the present study. According to STRAWFORD et al. (2008), older sows show more 

aggressive behaviour than primiparous ones. Therefore, primiparous sows should be 

offered the possibility of avoiding older ones or should be housed with sows of 

roughly the same age (VERDON et al. 2015). However, mixing gilts and older sows 

within the group may lead to an increase in aggressive behaviour among sows, and 

problems, e. g. caused by blocking the access to the feeder, can occur. Considering 

that the common area was used intensively by sows and piglets for different 

activities, extending the width of this area might provide benefits for group housed 

sows and piglets. 

In contrast to the sows, piglets met unfamiliar piglets from different litters for the first 

time within the group housing system after they had left the pens, leading to rank-

order fighting as already found in previous studies enabling contact between non-

littermates during lactation (WATTANAKUL et al. 1997; PARRATT et al. 2006; 

BOHNENKAMP et al. 2013a). However, even the piglets in individual housing which 

had no contact to non-littermates showed a significant increase in skin lesions with 

growing age during the suckling period in the present study. Similarly, SINGH et al. 

(2017) found an increase in skin injuries for suckling piglets housed in conventional 

pens with farrowing crates as well as in loose housed pens, without contact to 

unfamiliar piglets. The authors considered fighting among pen mates as the 
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presumed cause for these injuries, besides playing and colliding, e.g. with pen 

fittings. Hence, although the suckling order at the sows´ teats has already been 

established during the first days of the piglets´ early life (VAN PUTTEN 1978; DE 

PASSILLÉ et al. 1988), aggressive interactions between littermates can occur, 

maybe due to the restrictive space allowance when growing up.  

Besides the cumulative lesion score, shoulder lesions were assessed separately for 

the sows during the lactation period. The incidence found for group housed sows was 

low in comparison to sows kept in individual housing with farrowing crates located on 

the same research farm during the same period; the increase in the course of the 

housing period was 4.3 % for the left shoulder and 0 % for the right shoulder in group 

housing vs. 31.2 % for the left and right shoulder each in individual housing 

(SCHREY et al. 2015 b). According to HERSKIN et al. (2011), the development of 

shoulder lesions primarily depends on the force and the duration of the underlying 

tissue pressure, causing insufficient blood circulation, necrosis and finally ulceration. 

Hence, a possible explanation for the low incidence of shoulder lesions for the 

grouped housed sows could be that sows were able to move freely, using the 

common area intensively for active behaviour (e.g. standing/walking), probably 

reducing long uninterrupted lying periods, which are considered as risk factors for the 

development of shoulder lesions (ROLANDSDOTTER et al. 2009). This assumption 

is supported by CLEVELAND-NIELSEN et al. (2004) who described a lower risk of 

shoulder lesions for loosely housed sows, since they spent more time standing and 

moving around compared to sows confined to farrowing crates. However, also, the 

sows´ body condition and parity as well as the weaning weight of the piglets are 

described as risk factors for the occurrence of shoulder lesions (ZURBRIGG 2006). 

Sows with poor body conditions have less protective fat cushions at their shoulders, 

leading to a higher risk for developing shoulder ulcers (BONDE et al. 2004; 

ZURBRIGG 2006). ZURBRIGG (2006) considers high milk production as well as 

inadequate energy supply as responsible factors for the loss of condition during 

lactation - resulting in poor body condition. In the present study, group housed sows 

showed lower weight losses throughout lactation compared to the sows kept in 

individual housing with farrowing crates (4.7 % vs. 13.9 %; SCHREY et al. 2015 b), 
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presumably evidence for a poorer condition of individually housed sows at the end of 

lactation. Furthermore, the piglets from individual housing had significantly higher 

body weights at weaning compared to the piglets from group housing which might 

also have enhanced the incidence of sows´ shoulder lesions in individual housing. 

However, also the flooring texture of the housing system, in particular, fully slatted as 

well as wet or soiled floor, can increase the occurrence of shoulder lesions (BONDE 

et al. 2004). In group housing, sows were able to establish separate dunging areas to 

avoid resting in soiled sections. In individual housing, sows were confined to crates 

which hinder the sows from leaving their resting place for eliminating. However, sows 

in group housing increasingly lay in the common area on fully slatted floor, whereas 

in individual housing the sows´ shoulders lay on concrete floor throughout lactation. 

Hence, the main reason for the differing incidence of shoulder lesions cannot be 

clearly determined, since there were several differing factors (scope of sows´ body 

movement, sows´ weight loss, piglets´ weaning weight and flooring texture) which 

cannot be separated from each other. 

High milk production is essential for the piglets´ weight development before weaning, 

but can cause high weight losses of the lactating sow when her energy intake is 

insufficient (HURLEY 2001; EISSEN et al. 2003; VALROS et al. 2003; SULABO et al. 

2010; KECMAN 2016). This might explain the higher piglets´ weaning weights in 

individual housing as well as the larger weight losses of their dams compared to 

group housing in the present study. Furthermore, the sows´ feeding systems differed 

between both systems, ad libitum feeding with five sows per feeder in group housing 

vs. restrictive feeding with one sow per trough in individual housing, which might 

have affected the sows´ feed intake und thus their body weights during lactation. 

However, the group housing system offered more space for active behaviour which 

might be responsible for the lower piglets´ weight gain in group housing as well. 

Similarly, BOHNENKAMP et al. (2013b) and BATES et al. (2003) investigating pre-

weaning group housing systems found lower weaning weights for the piglets. The 

authors presumed that this was caused by increased play behaviour and 

disturbances during suckling due to early mixing five days post-partum 

(BOHNENKAMP et al. 2013b) as well as by a decreased milk consumption of the 
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piglets, since weaning could occur earlier (BATES et al. 2003). Nonetheless, in the 

present study, the suckling frequency remained nearly constant until the end of 

lactation and cross-suckling was observed rarely. If cross-suckling occurred, in 48.9 

% of the cases, the piglets suckled permanently at the same foreign sow until the end 

of lactation. BRAUN (1995) found that the daily weight gain of this type of cross-

suckling piglets was in a similar range, with piglets permanently suckling at their own 

mother. However, exactly revealing the quantity of milk production could offer more 

precise information about the differing weaning weights between both systems in the 

present study. Nevertheless, this is associated with several challenges due to 

anatomical and functional circumstances of the sow, leading to laborious recording 

methods (BREVES 2016). Since higher feed intake of the lactating sow is known to 

result in improved milk production and higher piglet body weight gain (KOKETSU et 

al. 1997; EISSEN et al. 2003; SULABO et al. 2010; KECMAN 2016), assessing the 

sows´ body condition and sows´ feed intake might be helpful for understanding the 

reason for the lower weight gain of the piglets from group housing. Also, a more 

detailed and comparable investigation of the suckling behaviour (e.g. regarding 

suckling frequency and successful/ failing suckling bouts for group and individual 

housing) might be useful here. 

Furthermore, the effects of the group housing system on the piglets´ weight gain and 

the occurrence of skin lesions after weaning were analysed and compared to piglets 

originating from pre-weaning individual housing. Therefore, piglets from two different 

litters of the same pre-weaning housing system (either group or individual housing) 

were mixed at weaning and piglets within groups were balanced according to their 

weight and sex. 

During the first four days after weaning, the cumulative lesion score of piglets 

originating from individual housing increased significantly, whereas the values of 

piglets originating from group housing tended to decrease, since a social hierarchy 

had presumably already been established during the suckling period. Similarly, 

previous studies investigating pre-weaning group housing (KUTZER et al. 2009; LI 

and WANG 2011; BOHNENKAMP et al. 2013a; VERDON et al. 2016) or individual 

housing allowing contact between non-littermates during lactation, e. g. by removing 
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the partitions between adjacent pens while the sows were still housed in crates 

(WATTANAKUL et al. 1997; HESSEL et al. 2006; CAMERLINK et al. 2018) revealed 

that piglets with early contact sustained fewer injuries and/or showed less fighting 

after weaning. 

We further found that mixing piglets with unfamiliar piglets at weaning (piglets 

originating from individual housing) resulted in more injuries than allowing piglets to 

co-mingle during the suckling period (as in pre-weaning group housing). This result is 

in accordance with PITTS et al. (2000), observing that younger piglets sustained 

fewer injuries and had shorter fights after mixing than older ones. 

Since aggressive interactions after mixing are considered as one of several important 

stressors at weaning, such as an abrupt separation from the sow and change of 

nutrition (DYBKJAER 1992; JOHNSON and MARCHANT-FORDE 2009; ŠPINKA 

2009; TELKÄNRANTA and EDWARDS 2018), it is reasonable that piglets originating 

from group housing gained significantly more weight four days after weaning 

compared to piglets originating from individual housing. Accordingly, HESSEL et al. 

(2006) and KUTZER et al. (2009) observed higher weight gains after weaning for 

piglets which had already been socialised during the lactation period since 

aggressive interactions were reduced, leading to decreased weaning stress and 

enhanced performance. However, other authors did not find a positive effect on 

weight gain after weaning when piglets were socialised during the suckling period, 

although they found less fighting after weaning (PARRATT et al. 2006; 

BOHNENKAMP et al. 2013a; MORGAN et al. 2014). BOHNENKAMP et al. (2013a) 

assumed that this was due to the early time of mixing five days post-partum, since in 

contrast, other studies observed an increase in weight gain of piglets when these 

were mixed between the tenth and twelfth day of lactation. Hence, allowing piglets to 

define the moment of leaving the pen, i.e. of socialising with non-littermates as in the 

present study, may have resulted in positive effects concerning the occurrence of 

aggressive behaviour and weight gain after weaning.  

However, since the investigated group housing was located on a research farm, and 

the study was performed under standardised conditions, further research is required 
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under practical farming conditions to confirm our findings. Especially for the 

experiment after weaning, the sample size should be increased in further studies. 

In summary, sows and piglets were allowed to carry out natural behaviour patterns in 

the group housing system investigated in this study. The different areas offered in 

this housing system were used intensively by sows and piglets. The common area 

with its higher space allowance obviously encouraged the animals to perform active 

behaviour. The group housing system did not affect the suckling frequency and 

cross-suckling occurred rarely. Similarly, the occurrence of shoulder lesions in sows 

was low and skin injuries decreased during the lactation period, showing that group 

housing did not result in numerous aggressive interactions between the sows. Piglets 

originating from group housing showed higher daily weight gains, sustained fewer 

injuries and thus fought less after weaning, indicating that social weaning stress was 

reduced. Hence, the investigated group housing system may offer the possibility to 

increase the welfare of sows and piglets. However, in this context, it should be 

considered that alternative farrowing systems, and group housing systems in 

particular often induce higher piglet losses and a higher number of piglets being 

crushed by sows (MARCHANT et al. 2000; BATES et al. 2003; BAXTER et al. 2018; 

GRIMBERG-HENRICI et al. 2019). This leads not only to problems from an 

economic perspective but also from the animals´ welfare point of view, impeding the 

commercial acceptance of such systems. Therefore, further research regarding sow 

performance (e. g. number of piglets born alive, stillborn piglets, weaned piglets, and 

piglet losses including the causes) is needed for group housing systems. Besides 

reproductive performance, labour costs are important for a housing system to 

become commercially accepted and these aspects should be focused on in further 

studies. For instance, the farmers´ workload might be increased in the investigated 

group housing system, e. g. due to the extended time needed for catching the piglets 

or for the daily animal control due to the higher space allowance and larger group 

sizes. Similarly, detecting the moment when the first piglets start to leave the pens 

demands good observation by the farmer, since the apertures in the pens´ board 

have to be opened to ensure that all piglets can leave the pens. 
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Furthermore, it should be considered that ongoing breeding strategies have resulted 

in highly prolific sows farrowing large litters where litter size often exceeds the 

number of functional teats (MARTINEAU and BADOUARD 2009; PEDERSEN 2018). 

Large litter sizes are often associated with light birth weights of the piglets, leading to 

higher piglet mortalities (PHILLIPS et al. 2014). This is a consequence of increased 

piglet crushing and starvation, since sibling competition is higher in large litters 

(ANDERSEN et al. 2011). Thus, strict management strategies are required to 

achieve good piglet performance and to prevent high mortality rates, e. g. by birth 

surveillance, balancing the litter size, monitoring colostrum intake and offering 

supplemental feeding, which might be a minor challenge in conventional single 

housing systems (BAXTER et al. 2018; PEDERSEN 2018). 

Hence, the sow´s suitability has an important influence on the success of a group 

housing system, where especially maternal behaviour plays a considerable role (VAN 

NIEUWAMERONGEN et al. 2014): attentiveness and absence of aggression towards 

the piglets to ensure their survival on the one hand and friendly behaviour towards 

the farmer to provide safe labour conditions on the other hand. VANGEN et al. (2005) 

found that some maternal behavioural patterns are heritable, such as a sow´s 

reaction to piglets´ screams when these were handled (screaming test) or aggressive 

behaviour towards humans. According to GRANDINSON et al. (2003), the selection 

of sows showing a strong response in the screaming test is correlated with improved 

piglet survival. Similarly, BAXTER et al. (2011) observed that genetic selection 

strategies can lead to improved maternal ability resulting in better piglet survival, 

since piglet crushing was reduced. Besides maternal behaviour, a good physical 

(especially leg) condition is necessary for group housed sows to be able to move 

freely within the housing system (VAN NIEUWAMERONGEN et al. 2014). Also, 

uncontrolled lying down behaviour or careless changes in position which often result 

in piglet crushing (WEARY et al. 1998; MARCHANT et al. 2001; GRIMBERG-

HENRICI et al. 2019), might be improved by good physical constitution as well. Thus, 

the selection of sows regarding their prolific, behavioural and physical suitability 

during restocking the sow`s flock might have a positive influence on the success of 
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the group housing system, which should be considered for further investigations 

under practical farming conditions.   

However, besides these aspects which still need to be considered in further 

research, indications of positive effects on the welfare of sows and piglets found in 

the present study might gain in importance in the light of the current demand for more 

animal-friendly husbandry systems. 
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5. Summary 

Lilith Schrey (2019) 

 

'Investigation of a group farrowing system regarding behaviour and skin 

injuries of sows and piglets and the piglets´ body weight gain' 

 

Welfare concerns regarding farrowing and lactating sows, commonly kept in single 

housing systems with farrowing crates, have led to an intensifying social debate, also 

being the subject of recent political considerations in Germany. The aim of this study 

was to analyse a free farrowing system with regard to its animal friendliness for sows 

and piglets, which was designed to be easily installed on commercial farms and 

offered space for a group of five lactating sows. Therefore, sows´ and piglets´ 

behaviour, skin injuries as well as piglets´ weight gain were analysed during lactation. 

The piglets´ skin lesions and weight gain in group housing (GH) were compared to 

piglets kept in conventional individual housing (IH), before and after weaning.  

The investigated GH-system was located on the research farm of the University of 

Veterinary Medicine Hannover, Foundation (Germany), and consisted of five 

farrowing pens (ca. 5 m²), a central common area (11.6 m²) as well as an area which 

was only available for the piglets (piglet area 1.8 m²). Inside the pens, rubber bollards 

and flexible iron bars replaced the farrowing crate to protect the piglets from being 

crushed by the sow. Three farrowing pens were equipped with less perforated plastic 

flooring (0.7 %), where straw could be provided daily, whereas the both remaining 

pens were fitted with more highly perforated plastic flooring (29 %) including a central 

lying area. Flexible steps at the entrance of the pens prevented the piglets from 

leaving the pens during their first days of life until they were physically able to master 

the steps. Sows could leave the pens by easily crossing the steps, thus being able to 

move freely within the housing system. In IH, sows were confined to farrowing crates 

throughout the housing period and piglets remained separated from foreign litters. 

The piglets were weaned 35 days post-partum on average in both housing systems. 

In total, data of 25 sows kept in GH and 34 litters kept in GH and IH were studied in a 
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total of five batches. Video-observations were carried out to determine the activity 

and location of sows and piglets in GH. The suckling behaviour including cross-

suckling was analysed by direct recording and the dunging behaviour by scoring the 

soiling of the different floor areas in GH. Skin lesions of several parts of the sows´ 

and piglets´ bodies were assessed by using a cumulative lesion score. Additionally, 

the occurrence of sows´ shoulder lesions was documented. At weaning, some piglets 

were chosen for a further experiment and mixed into groups of ten, with five piglets 

from two different litters each. The two different litters within a group originated from 

the same farrowing system. Skin injuries and daily weight gain of these piglets were 

recorded.  

The piglets left the farrowing pens 10.6 days post-partum in GH, corresponding to the 

behaviour under semi-natural conditions. Between parturition and the time before the 

piglets could leave the farrowing pens, sows spent most of their time inside the pens 

together with their litters (p < 0.05). Visiting a pen other than their own occurred very 

rarely. During this time, the lowest faecal-soiling was found for the pens and the 

significantly highest for the common area (p < 0.05). When the piglets were able to 

leave the pens, sows and piglets abandoned their previous pens, spending time in 

different areas of the housing system and frequently using the common area. 

Thereby, the piglets preferred the proximity to the mother sow in comparison to the 

pens where they were born. This was most obvious immediately after they had left 

the pens. As standing and walking as well as playing were observed most frequently 

in the common area, it became evident that this area was intensively used for active 

behaviour by sows and piglets. Comparing the different types of pen flooring designs, 

it was found that sows preferred the pens with a lower amount of floor perforation 

where straw was provided (p < 0.05). The suckling frequency remained nearly 

constant during the entire lactation period and cross-suckling occurred rarely. In 48.9 

% of cases of cross-suckling, the piglets suckled permanently at the same foreign 

sow throughout the lactation period. In the remaining cases, the piglets changed 

between different foreign sows. The cumulative lesion score of the sows decreased 

in the course of the housing period (p < 0.05), while the lesion score of the piglets 

increased after they had left the pens and became familiar with piglets from foreign 
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litters, resulting in higher lesion scores in GH compared to piglets from IH four days 

after leaving the pens (p < 0.05). The occurrence of shoulder lesions in sows was 

low, hardly increasing during the housing period. At weaning, the body weights of the 

piglets from IH were higher compared to those from GH (p < 0.05). In contrast, during 

the first four days after mixing at weaning, piglets from GH had higher daily weight 

gains and sustained fewer injuries compared to the piglets from IH (p < 0.05).  

The results of the present study indicated that sows and piglets kept in the group 

housing system were allowed to perform natural behaviour patterns. The different 

areas and thus the increased space allowance of the GH-system were intensively 

used. Keeping sows in the GH-system did not result in increased injurious 

behaviours, such as aggressive interactions between the sows during the housing 

period and did not affect the suckling frequency either. However, pre-weaning group 

housing reduced the occurrence of skin lesions and led to higher daily weight gains 

in piglets after weaning, potentially associated with less stress after mixing. Hence, 

the GH-system may provide benefits regarding the welfare of sows and piglets. 

However, further research under practical farming conditions would be useful to 

reveal whether the indicated findings can be confirmed in practice. Furthermore, the 

farmers´ workload as well as the sows´ performance kept within the GH should be 

ascertained, since these are important factors for the commercial acceptance of a 

housing system. High piglet losses due to crushing by sows still often pose a problem 

in alternative farrowing systems. This has to be overcome before these systems are 

accepted in conventional pig production. However, the findings of this study 

concerning potential welfare benefits of sows and piglets might be of relevance with 

regard to the current political discussion as well as the increasing public demand for 

more animal-friendly housing systems. 
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6. Zusammenfassung 

Lilith Schrey (2019) 

 

„Untersuchung eines Gruppenabferkelsystems im Hinblick auf das 

Tierverhalten und Vorkommen von Hautläsionen bei den Sauen und Ferkeln 

sowie die Gewichtsentwicklung der Ferkel“ 

 

Tierschutzprobleme bei den abferkelnden und säugenden Sauen, welche 

üblicherweise einzeln in Abferkelbuchten mit Kastenständen gehalten werden, 

führten zu einer sich verschärfenden gesellschaftlichen Debatte, die aktuell auch auf 

politischer Ebene in Deutschland thematisiert wird. Ziel dieser Studie war es daher, 

ein freies Abferkelsystem, welches einfach in bestehende konventionelle Betriebe 

integriert werden kann und für die Gruppenhaltung von fünf laktierenden Sauen Platz 

bietet, im Hinblick auf die Tiergerechtheit für Sauen und Ferkel zu untersuchen. 

Hierfür wurden das Tierverhalten und das Vorkommen von Hautläsionen bei den 

Sauen und Ferkeln sowie die Gewichtsentwicklung der Ferkel während der 

Säugephase erfasst. Als Vergleich für die Hautläsionen und die Gewichtsentwicklung 

der Ferkel aus der Gruppenhaltung (GH) dienten sowohl vor als auch nach dem 

Absetzen Ferkel aus der konventionellen Einzelhaltung (EH).  

Das untersuchte GH-System, welches sich auf dem Lehr- und Forschungsgut der 

Stiftung Tierärztliche Hochschule Hannover (Deutschland) befand, wies fünf 

Abferkelbuchten (ca. 5 m²), einen zentralen gemeinsamen Gang (11,6 m²) sowie 

einen ausschließlich den Ferkeln zugänglichen Bereich (Ferkelschlupf 1,8 m²) auf. 

Innerhalb der Abferkelbuchten wurden die Kastenstände durch Schutzpoller und 

bewegliche Eisenstangen ersetzt, um die Ferkel vor dem Erdrücken durch die Sau zu 

schützen. Drei der Abferkelbuchten waren mit gering perforiertem Kunststoffboden 

(0,7%) ausgestattet, auf dem Stroh angeboten werden konnte, wohingegen die 

anderen beiden Buchten Kunststoffboden mit einem höherem Perforationsgrad 

(29%) und einem zentralem Liegebereich aufwiesen. Am Buchteneingang befand 

sich ein elastisches Hindernis, welches die Ferkel daran hinderte, die Buchten 
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innerhalb der ersten Lebenstage zu verlassen bis sie körperlich in der Lage waren 

die Hindernisse zu überwinden. Die Sauen konnten die Hindernisse am 

Buchteneingang hingegen leicht überwinden, sodass sie die Buchten verlassen und 

sich innerhalb des Haltungssystems frei bewegen konnten. In der EH waren die 

Sauen dagegen durchgehend in Kastenständen fixiert und die Ferkel blieben von 

anderen Würfen getrennt. Das Absetzen der Ferkel erfolgte in beiden 

Haltungssystemen mit im Mittel 35 Tagen post-partum. In insgesamt fünf 

Durchgängen wurden 25 Sauen aus der GH und 34 Würfe aus der GH und EH 

untersucht. In der GH erfolgte die Bestimmung der Aktivität und der Aufenthaltsorte 

der Sauen und Ferkel anhand von Videobeobachtungen. Das Säugeverhalten 

einschließlich Fremdsäugen wurde mittels Direktbeobachtungen beurteilt und das 

Ausscheidungsverhalten anhand des Verschmutzungsgrades der einzelnen 

Fußbodenbereiche. Die Hautläsionen verschiedener Körperregionen der Sauen und 

Ferkel wurden mit Hilfe eines kumulativen Boniturindexes erfasst. Darüber hinaus 

wurde bei den Sauen noch das Auftreten von Schulterläsionen ermittelt. Beim 

Absetzen wurden einige Ferkel für ein weiterführendes Experiment ausgewählt, für 

welches jeweils fünf Ferkel aus zwei verschiedenen Würfen desselben 

Haltungssystems zu 10er-Gruppen gemischt wurden. Für diese wurden das 

Vorkommen von Hautläsionen und die täglichen Gewichtszunahmen erfasst. 

Die Ferkel verließen die Abferkelbuchten in der GH mit im Mittel 10,6 Tagen, ähnlich 

wie es unter semi-natürlichen Bedingungen beschrieben ist. Zwischen der Geburt der 

Ferkel und dem Zeitpunkt, an dem die Ferkel die Buchten verlassen konnten, 

verbrachten die Sauen die meiste Zeit gemeinsam mit ihren Würfen innerhalb der 

Buchten (p < 0,05) und hielten sich nur äußerst selten in einer anderen Bucht auf.  

Während dieser Zeit war die geringste Verschmutzung der Buchten und die 

signifikant höchste Verschmutzung des Ganges (p < 0,05) feststellbar. Nachdem die 

Ferkel in der Lage waren die Buchten zu verlassen, verbrachten die Sauen und 

Ferkel vermehrt Zeit in den verschiedenen Bereichen des Haltungssystems und der 

Gang wurde häufig genutzt. Hierbei bevorzugten es die Ferkel, sich in der Nähe der 

Muttersau aufzuhalten, im Vergleich zu den Abferkelbuchten, in denen sie geboren 

wurden. Dies war unmittelbar nach dem Verlassen der Buchten am deutlichsten. Da 
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die Verhaltensweisen Stehen und Laufen sowie Spielen am häufigsten auf dem 

Gang beobachtet wurden, kann geschlussfolgert werden, dass dieser intensiv für 

aktives Verhalten von den Sauen und Ferkeln genutzt wurde. Vergleicht man die 

Nutzung der Buchten hinsichtlich der beiden unterschiedlichen Fußbodenarten, 

wurden die Buchten mit geringerem Perforationsgrad, in denen Stroh angeboten 

wurde, bevorzugt von den Sauen genutzt (p < 0,05). Die Säugeaktivität blieb 

während der Laktationsphase annähernd konstant, und Fremdsäugen trat in nur 

geringem Ausmaß auf. Bei 48,9 % der Fälle, in denen Fremdsäugen beobachtet 

wurde, säugten die Ferkel durchgehend bei derselben fremden Sau während der 

gesamten Säugephase, wohingegen bei den restlichen Fällen die Ferkel zwischen 

verschiedenen fremden Sauen wechselten. Der kumulative Boniturindex der Sauen 

nahm im Laufe der Haltungsperiode in der GH ab (p < 0,05); wohingegen die Werte 

für die Ferkel anstiegen, nachdem sie die Buchten verlassen hatten und auf 

Altersgenossen fremder Würfe trafen, was dazu führte, dass die Werte in der GH vier 

Tage nach dem Verlassen der Buchten höher ausfielen als in der EH (p < 0,05). 

Schulterläsionen traten bei den Sauen mit einem leichten Anstieg während der 

Haltungsphase in nur geringem Ausmaß auf. Beim Absetzen wiesen die Ferkel aus 

der EH höhere Gewichte auf als aus der GH (p < 0,05). Stattdessen wurden bei den 

Ferkeln aus der GH während der ersten vier Tage nach dem Absetzen und der 

Neugruppierung signifikant höhere Tageszunahmen und weniger Hautverletzungen 

beobachtet, als bei den Ferkeln aus der EH (p < 0,05).  

Die Ergebnisse der vorliegenden Studie haben gezeigt, dass es den Sauen und 

Ferkeln in der GH möglich war, arteigene Verhaltensweisen auszuführen, und dass 

die unterschiedlichen Bereiche und somit das vermehrte Platzangebot des 

Haltungssystems intensiv genutzt wurden. In der GH kam es nicht zu vermehrten 

aggressiven Interaktionen zwischen den Sauen und zu keinem negativen Einfluss 

auf die Säugeaktivität; aber sie führte zu weniger Kämpfen und höheren 

Tageszunahmen bei den Ferkeln nach dem Absetzen, vermutlich verbunden mit 

weniger Stress beim Absetzen und Mischen der Ferkel. Somit könnte sich die GH 

vorteilhaft auf das Wohlbefinden der darin gehaltenen Sauen und Ferkel auswirken. 

Dennoch wären weiterführende Untersuchungen auf Praxisbetrieben sinnvoll, um zu 
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untersuchen, inwieweit die aufgeführten Ergebnisse auch unter Praxisbedingungen 

bestätigt werden können. Darüber hinaus sollten auch Daten über die Auswirkungen 

der GH auf den Arbeitsaufwand des Stallpersonals sowie auf die Leistung der darin 

gehaltenen Sauen erhoben werden, da diese wichtige Faktoren für die Akzeptanz 

eines Haltungssystems sind. In den alternativen Haltungssystemen stellen hohe 

Ferkelverluste infolge von Erdrücken noch häufig ein Problem dar, welches gelöst 

werden muss, bevor es diesen Systemen gelingen kann in der konventionellen 

Schweinehaltung akzeptiert zu werden. Dennoch könnte den Ergebnissen der 

vorliegenden Studie angesichts der möglichen positiven Auswirkungen auf das 

Wohlbefinden der Sauen und Ferkel in Anbetracht des aktuellen politischen 

Hintergrundes und des zunehmenden gesellschaftlichen Wunsches nach 

tiergerechteren Haltungssystemen eine Bedeutung zukommen. 
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