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Abstract

Individual gestation housing of pregnant sows in stalls from four weeks after mating is banned in the EU. Two experiments were
conducted to study the effect of two gestation management and housing systems (STALL: gilts housed in stalls and PEN: gilts loose-
housed in pens with increased feed ratio) on gilt and piglet performance during lactation. Thirty-seven PEN and 33 STALL gilts were
used. Backfat, litter pre-weaning mortality and total feed intake (TFI) during lactation were recorded in gilts. Weight and rectal
temperature was recorded in piglets. In Exp 1 the behaviour of a subsample of gilts was videotaped during lactation. In Exp 2 saliva
cortisol in gilts, thyroid stimulating hormone (TSH) and T4 hormones in piglet blood were measured. PEN gilts had more backfat
when moved to the farrowing stalls. PEN gilts tended to have higher cortisol concentration 24 h after entering the farrowing stall and
to spend more time sitting or standing up one day before parturition than STALL gilts. PEN piglets had higher bodyweight (BW) on
day 0 (Exp 2) and lower T4 concentration than STALL piglets. However, STALL piglets showed higher rectal temperature 60 min
after birth and lower mortality at day 2. In Exp 2, STALL piglets also had higher BW and average daily gain at weaning. During
lactation, PEN gilts lost more backfat and weaned less piglets. Gilts loose-housed with increased feed ratio during gestation might be
more stressed when housed in farrowing stalls than those kept in stalls during gestation, thus compromising their offsprings’ ther-
moregulatory capacity and growth however, from our results, it is difficult to differentiate the effect of feed level from the effect of
allocation during gestation.
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Introduction
According to EU Directive 2001/88/CE, group housing of
pregnant sows as of four weeks after mating until one week
before farrowing became mandatory as of January 1, 2013.
Gestation management and housing systems have implica-
tions for animal welfare. During gestation, sows in groups
encounter greater welfare challenges in the early stages of
gestation than sows that are housed in stalls, with more
aggression and higher cortisol levels, whereas the opposite is
true in late gestation (Marchant & Broom 1994; Anil et al
2005; Karlen et al 2007). Many studies have also looked at
the possible effects of loose housing during gestation on sow
welfare at and after farrowing. Inability to show maternal
behaviour near farrowing leads to more active and restless
sows when loose-housed during pregnancy compared to
those kept in stalls (Marchant & Broom 1993; Baxter et al
2012). Cortisol levels have also been shown to be higher
when loose-housed sows are moved to farrowing crates
compared to those moved to farrowing pens (Oliviero et al
2008). Conversely, loose housing at gestation may help to
improve delivery performance of sows due to exercise

(Hemsworth 1982) although McGlone et al (2004) concluded
that there are no differences in farrowing performance
between pen- and stall-housed pregnant sows. Some studies
have also looked at different effects of gestation housing on
piglet performance and welfare during and after farrowing.
Kranendonk et al (2007) observed that offspring can be nega-
tively affected not only by elevated maternal cortisol concen-
tration during gestation but also by a low social rank of their
mother during gestation. On the other hand, Schenk et al
(2008) found that gilts with no exercising during gestation
had increased pre-weaning litter mortality. 
A proper control of gestating sows’ nutrition and body
condition in group-housing systems is also a concerning
issue. As reviewed by Spoolder et al (2009), underfeeding
in group-housing systems with floor feeding may be a
particular problem in submissive and/or slow-eating sows.
Increasing feeding levels in pen-housed gilts improves their
body condition and decreases cortisol levels during
gestation (Amdi et al 2013). However, few studies on sows
with increased feed ratio during gestation in group-housing
systems have been done. Van der Peet et al (2004) found
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