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In the U.S., the public has expressed concern over the use of sow 

gestation stalls via ballot measures in a number of states. Likewise, 

large companies such as Smithfi eld Foods and Canada’s Maple Leaf 

Foods are voluntarily restricting the use of gestation stalls by 2017. 

Gestation stalls have already been banned in the U.K. since 1999, 

with the rest of Europe phasing them out by 2013, and Australia 

by 2017.  On the surface, it may appear that this is a step towards 

improving the welfare of gestating sows, however, animal welfare 

is a multi-faceted concept and scientifi c data is needed to assess all 

components. Many aspects of the sow housing environment and 

husbandry must be taken into consideration in order to accurately 

determine which types of gestation housing are the most welfare-

friendly. Group housing can be a complex system and facilities come 

in many forms. At present, there is a lack of research adequately 

comparing all of the diff erent options available for the group hous-

ing of gestating sows. An extensive body of literature exists on 

the infl uence of environmental enrichment, stocking density, and 

group size on the behavior of sows in group housing. However, sub-

stantial research gaps have been identifi ed with regard to genetics, 

air quality, physiology and sow productivity. 

To measure the overall sow welfare in group sow housing systems 

which utilize one or more types of individual feeding methods, a 

variety of outcome measures can be evaluated, including: behavior 

(i.e., aggression, responses to behavioral tests, general behavioral 

time budgets, stereotypies), injuries (i.e., scratches, lesions, vulva 

bites, lameness), physiology (i.e., cortisol concentration, heart rate, 

muscle/bone strength) and productivity (i.e., fertility, litter size, lit-

ter weight, piglets/sow/year, backfat, body condition, longevity). 

These parameters are based on the Five Freedoms (Webster, 2001), 

which include freedom from:  1) hunger, thirst and malnutrition, 

2) thermal and physical discomfort, 3) injury or disease, 4) sup-

pression of normal behavior, and 5) fear and distress. Additionally, 

standard parameters used by commercial  producers  to evaluate 

production profi tability and sustainability can be considered, which 

include: 1) high biological performance, 2) low labour input, 3) ease 

of management, 4) acceptable capital cost, and 5) acceptable fi nan-

cial return (Edwards, 1990).  

Experts have ranked the following housing systems according to sow 

welfare:  tethers and stalls (lowest); indoor group housing (middle); 

group housing with outdoor and substrate access (highest) (Bracke 

et al., 2002).  Most of the research conducted on sow welfare has 

involved comparing group housing with gestation stalls.  However, 

only comparing group and stall housing does not provide adequate 

information to conclude that one group housing system is better 

than another with regard to overall sow welfare.  Further complicat-

ing the fundamental question of how confi nement aff ects pregnant 

sow welfare is the issue of the number of alternative group housing 
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designs and management regimes available. For example, within 

group sow housing systems there are a variety of feeding methods 

to choose from: sows may be fed as a group (either on the fl oor or in 

troughs) or individually.  

In group housed gestating sows managed through individual 

feeding systems such as electronic sow feeders (ESF) or individual 

feeding stalls, some key themes were found amongst the scientifi c 

literature reviewed. 

Space Allowance

Reduced space allowances result in more injuries in systems with 

both ESF and individual feeding stalls, as reduced space also results 

in more social interactions and aggression (Weng et al., 1998; Re-

mience et al., 2008). Furthermore, physiological and productivity 

measures did not diff er in sow groups diff ering in stocking density, 

regardless of the feeding system used (Remience et al., 2008). 

Group Size

Increasing group size in an ESF system has diff erent implications 

than in a system with individual feeders. Increasing a group with 

individual feeding stalls would require more feeding stalls to ac-

commodate all sows. However, in ESF systems, an increase in group 

size would not only have implications for the social dynamics within 

the group, but would also put more pressure on the use of the ESF 

station(s). With more animals expected to use a single feeding sta-

tion, competition would naturally increase (Svendsen et al., 1992).

Group Type and Composition

With regard to group type, dynamic groups often experience more 

aggression and injuries than static sow groups. Furthermore, the 

newest sows added to a dynamic group tend to receive the most 

injuries (Strawford et al., 2008). Overall, the fi rst week post-mixing 

results in more aggression compared with the remaining weeks in 

both static and dynamic groups. Sows in small static groups were 

less active than sows in large dynamic groups (Durrell et al., 2002). 

However, sows in static and dynamic groups were found to have 

similar salivary cortisol concentration (used as an indication of 

stress in farm animals) (Anil et al., 2006; Strawford et al., 2008). 

A discrepancy was found in productivity results which compared 

sows in static and dynamic groups; some studies have found dif-

ferences while other studies have not. Low ranking sows were also 

found to be at a disadvantage in both static and dynamic groups, 

especially in an ESF system, as these sows received more aggression 

and injuries, while also exhibiting poorer productivity compared 

with high-ranking sows (O’Connell et al., 2003). However, salivary 

cortisol levels did not diff er among sows of diff erent social status in 

either static or dynamic groups. 

Flooring and Bedding

Providing straw bedding as a source of enrichment has many posi-

tive eff ects on sow behavior, however these same properties may 

not be unique to straw alone (Arey, 1993). As such, more alterna-

tives to straw bedding need to be investigated further. As a whole, 

sows provided with good bedding material tend to incur fewer inju-

ries and exhibit less pen mate directed aberrant behaviors (e.g. ear 

and tail biting). However, both aggression and foot health problems 

can still persist in deep-bedded group housing systems, regardless 

of feeder type used (Tuyttens, 2005). The specifi c impact of bedding 

on overall performance (e.g. milk production and growth) depends 

on the quality of the conducted research and what was measured. 

The eff ect of bedding alternatives on sow physiology have not been 

studied to any real extent. However, thoroughly bedded sow hous-

ing systems have been shown to decrease reproductive failure, 

increase pregnancy uptake, and increase farrowing rate. Interac-

tions between feeder type and enrichment materials have not been 

specifi cally studied with regard to group housing of gestating sows.

Sow Research Unit at Prairie Swine Centre.  Each group of 32 sows can chose between being inside the free access stall or out in the loafi ng area
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Feeding Regime

Restricted feeding in gestating sows is common practice as a means 

of decreasing farrowing diffi  culties. However, restricted feeding 

in group housed sows leads to increased hunger and frustration, 

which stimulates an increase in stereotypic and aggressive behav-

iour (Meunler-Salaün et al, 2001). Adding quality fi ber to the sow 

diet increases satiety and doubles eating time, thereby eff ectively 

reducing the incidence of aberrant behaviors. The current scientifi c 

literature provides many viable ideas of ways to include additional 

fi ber in the sow diet in conjunction with ESF or individual feeding 

stall systems (Brouns et al, 1994; van der Peet-Schering et al., 2003). 

In addition to behavioral concerns, restricted feeding regimes can 

also lead to increased skin and hoof lesions, vulva biting, and tail 

biting, which also impact the number of cull sows (Rizvi et al., 

1998). Some of these problems can also be reduced through an in-

crease in dietary fi ber. However, overall aggression may not diff er 

signifi cantly between feed restricted sows and those given a high 

fi ber diet. The literature suggests that feed restricted sows, regard-

less of feeding system, show higher basal cortisol levels and rectal 

temperatures, bulking diets with added high quality fi ber may buf-

fer the impact (Stewart et al., 2008).

Feed/Water Resource Allocation

Feed station design is a very important determinant of behavior in 

group sow housing systems with individual feeding. The majority 

of studies have focused on aggression and injuries associated with 

ESF systems (e.g. lameness, vulva biting, tail biting, and agonistic 

interactions resulting in injuries). Overall, stress cortisol and im-

mune function data in the scientifi c literature is sparse, but valuable 

information for assessing diff erent feeding systems, particularly in 

light of noted behavior and injury problems correlated with varying 

feeding station designs (Broom et al., 1995; Barnett et al., 1996; 

Spoolder et al., 1996). More research is needed with regard to the 

eff ect of individual feeding systems on sow productivity measures.

Air Quality

Air quality in group sow housing has not been studied with specifi c 

attention to feeder type or design. Overall, ammonia emissions are 

the primary air quality concern with regard to group sow housing, 

and were found to change considerably with the feeding schedule 

(Groenestein et al., 2001; Groenestein et al., 2006). In particular, 

fl ooring designs which also reduce slipping and lameness in group 

housed sows also tend to improve the environment with respect to 

air quality. No research has been conducted on the eff ects of group 

sow housing air quality parameters on sow physiology or productiv-

ity.

Sow Genetics

Genetics may anecdotally play a role in stereotypy development 

and general activity in group sow housing, however without suf-

fi cient studies to specifi cally investigate the eff ect of genetics, no 

fi rm conclusion can be drawn. Preliminary data suggest that it may 

be possible to select against aggression in sows without reducing 

maternal behavior, however feeding system was not a factor in the 

study design (Lovendahl et al., 2005).

CONCLUSION

Due to growing concern for animal welfare, group housing of ges-

tating sows has received more attention over the past few years. 

While group-housed sows may benefi t from being able to perform 

more natural behaviors, and maintain bone and muscle strength, 

these systems can also result in increased aggression and decreased 

welfare, particularly for lower ranking animals. As gestation stalls 

are phased out and group housing is phased in, more research is re-

quired in order to understand how to best manage some of the wel-

fare challenges associated with group sow housing systems. There 

are many components of a group housing system that need to be 

evaluated when examining the systems’ overall impact on animal 

welfare and economic feasibility for the producer.
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