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Housing alternatives for gestating sows and gilts
Donald G. Levis, PhD
Ohio Pork Industry Center, The Ohio State University, 122C Animal Science Building, 2029 Fyffe Road, Columbus,
OH 43210-1095

Introduction

The most common method for housing gestating sows in
the United States is indoors within individual stalls. The
major reasons why pork producers moved their sows in-
doors and adopted the use of individual gestation stalls
included the following:

• A worker could more easily manage a larger number
of sows with respect to feeding, controlling body
condition, vaccinating, hand-mating, and moving in-
dividual animals.

• Physical aggression was reduced, especially among
sows during estrus and feeding.

• A worker could more easily control the ambient tem-
perature of the sow during the entire year.

• More sows could be housed in a smaller area of land
compared with housing sows outdoors in dirt lots.

• Overall hygiene of sows in partially slatted stalls was
improved compared with sows housed as a group on
a partially slatted floor.

• Workers did not have to work in harsh outdoor
weather conditions (e.g., snow, ice, rain, mud lots).

• Reproductive performance of the herd could be en-
hanced per sow inventoried.

The technology of housing gestating sows individually
in stalls has received a substantial amount of criticism
from animal welfare, animal rights, and vegetarian groups
during the last several years, especially in Europe, United
States, and Canada. The BanCruelFarms organization has
placed an article on the worldwide web that clearly indi-
cates their position on housing sows in gestation stalls
(www.bancruelfarms.org/evidence.htm; accessed on June
23, 2004). Their interpretation of 28 scientific publica-
tions they selected for review lead them to the following
conclusion:

The scientific evidence is clear: gestation stalls cause
physical and mental suffering to sows. Stall-housed
sows cannot exercise and are deprived of the basic
necessity of living space. As a result, they are weak,
suffer leg and joint problems, and experience diffi-
culty carrying out simple movements. The barren sow
stall does not meet the sow’s social and cognitive needs

and fails to allow for behaviors important to her spe-
cies’ way of life, and makes the animal depressed and
frustrated to the point that she must perform repeti-
tive actions in a pitiful appeal for mental stimulation.
In scientific studies, sows have let us know themselves
that they prefer environments that offer more space
and complexity.

There is little doubt that gestation housing systems in the
future will have to meet the welfare requirement of the
sow and production standards desired by pork producers.
The integration of welfare and production standards will
be challenging. It has been suggested by activist groups
opposed to gestation stalls that the requirements of the
sow are “freedom” from malnutrition, thermal discom-
fort, physical discomfort, injury, diseases, fear, stress and
suppression of normal behavior. The suggested require-
ments for production of weaned piglets provided by pork
producers are high biological performance of breeding
animals, low labor input, ease of management procedures,
reasonable operating costs, acceptable capital cost, ac-
ceptable financial return, and satisfactory welfare of breed-
ing animals. A well designed and managed group-hous-
ing system can address welfare concerns; however, all
welfare concerns cannot be eliminated.

The major goal of an owner of a sow breeding farm is to
maximize sow productivity. Many factors influence the
reproductive performance of sows (e.g., genetics, health,
environment, geographic location, worker skill, worker
dedication, nutrition, overall abilities of management,
facility design); thus, the housing system plays an impor-
tant but not an exclusive part on the reproductive perfor-
mance of sows. Although a number of studies have been
published that compared sow performance among differ-
ent housing systems (e.g., group-penning versus individual
stalls), the results from these studies have limited value if
all the sows and gilts in the United States have to be housed
in groups. The critical question is: Does the United States
pork producer have all the information needed to make
correct decisions on how to manage sows in a group-hous-
ing situation? At this time pork producers who house sows
in groups manage their dry sows in a group-penning situ-
ation without an abundance of scientific evidence to sup-
port their management practices. Pork producers need to
carefully evaluate whether procedures recommended for
the design of facilities and management of group housing
systems will work for their operations. In other words, all
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the building design and management procedures of a
group-housing system in a temperate climate of the United
States most likely will not be appropriate for pork pro-
ducers to use in a harsher climate of the United States.

System components of group-housing of
sows

The definition of system is “a regularly interacting or in-
terdependent group of items forming a unified whole.”
When utilizing a group-housing system, several compo-
nents need to be critically evaluated individually within a
particular enterprise. Also, there are complex interactions
between the components of a group-housing system. The
generalization of conclusions and extrapolation of results
from scientific and nonscientific studies to a particular
type of group-housing system is rife with danger. No two
examples of the “same” group-housing system are actu-
ally identical in practice. Some of the most important
components of a group-housing system for breeding sows
include the following:

Ability and performance of stockpeople
One of the most significant factors on any sow farm is
people. The housing and management of multiple sows
in a pen will require a high level of husbandry skills. One
definition of the word husbandry is: “the scientific con-
trol and management of a branch of farming and espe-
cially of domestic animals.” Although an over-abundance
of scientific literature does not exist for managing sows
in a loose housing situation, people who have only worked
in facilities with gestation stalls will need training on the
best management procedure to use when several sows are
loosely housed in a pen. There are three skills that
stockpeople will need to sharpen early:

• identification of sows that are not able to compete in
the pen

• taking appropriate action to enhance the welfare of
sows that can not compete in the pen

• use of appropriate handling techniques for removing
individual sows from a group

Type of sow groups
The total elimination of aggressive acts among group-
housed sows is impossible. Fighting occurs among sows
that are unfamiliar with each other. Various types of inju-
ries do occur when sows are housed in groups (Anil et
al., 2003). In newly formed groups of sows, almost all
individuals are involved in fighting. Some of the sows
perform most of the aggression and others mainly receive
aggression. Mount and Seabrook (1993) reported that
aggressiveness of a sow cannot be predetermined solely
through physical parameters related to a particular sow.

Thus, individuality or personality is involved with aggres-
siveness of sows.

O’Connell et al. (2003) reported that the welfare of sows
is negatively affected by low social status in both small
static and large dynamic groups of sows. However, Tsuma
et al. (1996) did not find any significant difference in re-
productive hormones or embryonic survival at day 17 of
gestation for subordinate sows (three unfamiliar sows
mixed on day 10 to 12 of gestation). Factors influencing
aggression between sows after mixing and the conse-
quences for welfare and production were reviewed by
Arey and Edwards (1998). The goal when mixing sows is
to enable the formation of the social hierarchy with as
little stress and physical damage as possible.

Stable groups
In a stable (static) group of gestating sows, all the ani-
mals of the group are in the same productive phase. It has
been suggested that bred sows should be kept in stable
groups during the first four weeks of pregnancy to reduce
the detrimental effects of stress on reproductive perfor-
mance. The introduction of bred sows at one to eight days
after mating to an existing group of sows eating from a
computerized sow feeder has increased the incidence of
bred sows returning to estrus (20% vs. 10%) and reduced
litter size (10.5 vs. 10.7 piglets per litter) compared with
introducing bred sows at 22 to 29 days after mating
(Bokma, 1990). Although data presented by Simmins
(1993) has to be interpreted with caution due to a differ-
ence in parity distribution between treatments, sows
housed in a stable group (group established within seven
days of mating) had a lower farrowing rate (78 vs 85%)
but a greater (P < .05) average number of total piglets
born live per litter (16.9 vs 14.6) compared with sows
housed in a dynamic group (removal and adding of two
to four sows per week).

Dynamic groups
The word dynamic means continuous change. Dynamic
groups of sows are formed by adding and removing ani-
mals on a regular basis, usually weekly. Thus, the ani-
mals are in different phases of gestation. Without the use
of individual stalls from weaning to 42 days of gestation,
dynamic grouping normally involves the replacement of
sows due to farrow with those which have just been mated.
The total number of sows in the group varies according
to the production system. Although floor space and equip-
ment are utilized more efficiently when dynamic group-
ing systems are used, there can be a significant level of
physical aggression at each introduction.

Dynamic (week 1 to 4) to stable (week 5 to 16)
groups
This type of system requires that the number of sows per
group be accumulated over a specific period of time (one
to four weeks after breeding) and then maintained as a
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stable group until moved to the farrowing unit. Signifi-
cant levels of physical aggression can occur at each in-
troduction of new animals.

Space per sow
The amount of space per gestating sow in a group-pen
situation has not been adequately investigated in the
United States. Although numerous factors can be consid-
ered when determining the adequacy of space for group-
housed sows, the most important criteria is to provide
adequate space to avoid physical injury. All sows occupy
a certain amount of space due to their physical size and
geometric structure; plus, additional space is needed to
allow the sow to perform normal behaviors, such as feed-
ing, drinking, urination, defecation, resting, and interact-
ing with pen mates. Other factors influencing the alloca-
tion of space per sow include feeding method, use of
bedding, number of sows per pen, type of floor, distance
between the rear of two rows of individual feeding stalls,
shape of pen, and ambient temperature. The amount of
space allocated for resting should allow all sows to rest
simultaneously. An unanswered question for gestating
sows is the following: Should the space allocation for rest-
ing be based on a fully recumbent or half-recumbent po-
sition? During resting, the posture adopted by the sow
(sternum position, half-recumbent, fully recumbent) is
highly influenced by the climatic environment.

The space allocated per sow varies considerably between
and within housing systems. Housing systems that feed
on the floor have provided 16 to 24 ft2 per sow. Housing
systems that use individual stalls for feeding and resting

have provided 24 to 40 ft2. Housing systems that use elec-
tronic sow feeders without bedding have provided 18 to
32 ft2.

In an effort to meet welfare requirements, Danish research-
ers (The National Committee for Pig Production, 2003)
are currently investigating a gestation housing system
called T-pens (Figure 1). The system components for 30
sows in the pen are the following:

• an individual lockable feeding stall 97’ 10” long, 25.5“
wide for each sow in the pen

• a 14” wide feed trough

• a 41.3” solid floor in the front area of the feeding
stall

• a 39.4” slatted area in the rear of the feeding stall

• a distance of 9’ 8” from the edge of the feeding stall
in one row to the rear edge of the feeding stall in the
other row

• mechanical feeding system

• a 11.2’ x 25.6’ solid floor bedded resting area

The total area per sow is 37.1 ft2. In the future, will this
type of gestation housing system be required in the United
States? The T-pen design would be a very expensive sys-
tem to use in the United States.

Sows per pen
The “optimal” number of sows per pen and “best” man-
agement procedures has not been adequately investigated

Figure 1: Design of a T-pen (Danish Applied Research).
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in a scientific manner. Currently, the number of sows per
pen is influenced by the feeding system, number of sows
needed to fill an all-in, all-out farrowing room, composi-
tion of a breeding group (number of sows and number of
gilts), and dimensions of existing/available pens. The
number of sows per pen has ranged from 5 to 200 head.
Most likely, the establishment of large social groups of
sows in an appropriate size pen allows sows to avoid or
flee from physically aggressive sows. The speculation that
large social groups of sows reduce physical aggression
has not been scientifically evaluated.

Reproductive performance was not different when sows
were housed in stable groups of 5 to 40 sows (Taylor et
al., 1997) or 12 to 28 sows (Moller et al., 1998).

Pre-mixing pen
A welfare “acceptable” procedure for mixing recently
weaned or bred sows has not been extensively investi-
gated in a scientific manner. Should there be an area spe-
cifically designed for mixing sows? How should the mix-
ing pen be designed and managed to prevent injuries to
sows? What type/method of feeding system should be
used? What is the best management procedure for mix-
ing sows?

Housing sows in dynamic groups generally causes a high
level of aggression against newly introduced sows by resi-
dent sows at the time of mixing (Arey and Edwards, 1998).
Sometimes within the dynamic group, newly introduced
sows form their own separate subgroup with other mem-
bers of the newly introduced sows and establish their own
spatial separate territories (Moore et al., 1993). Durrell et
al. (2003) found that newly introduced sows will form
separate subgroups within themselves regardless of
whether they are familiar (pre-mixing) or unfamiliar with
each other at the time of being added to the resident group.
Pre-mixing small groups of sows prior to their introduc-
tion to the resident sows appears to reduce aggression
between subgroup members and between new and resi-
dent sows. O’Connell et al. (2004) assessed the effect of
replacing 10, 20, 30, or 40% of a group of 40 sows on the
welfare of newly introduced sows to the group. When
replacement rates of 10% were used, newly introduced
sows spent significantly (P < .05) less time in the kennel
area and more (P < .05) time on the slatted area compared
with the other replacement rates. There was no increase
in welfare benefits by increasing the replacement rates
above 20%. Docking et al. (2001) found that the pres-
ence of a boar in a specialized mixing pen can reduce the
level of aggressive incidents and skin damage in groups
of newly weaned sows. However, group size (5, 6, or 7
unfamiliar sows) and stocking density (37.6 or 44.1 ft2

per sow) did not significantly affect aggressive incidents
or skin damage.

Type of floor
The types of floor used in group-housing systems are fully-
slatted, partially slatted, or totally solid floor. The use of
bedding has ranged from minimal to deep-litter. The floor
type used should enhance ease of locomotion, reduce risk
of lameness, and enhance the hygiene of the pen. Although
straw bedding requires solid floors and handling, the pro-
vision of straw bedding can serve many functions includ-
ing physical comfort, thermal comfort, feedstuff, and be-
havioral substrate. The use of bedding is mandated in some
European countries. Durrell et al. (1997) studied the ef-
fect of floor type (barren pen with either solid or slatted
floor) and enrichment (barren pen with or without spent
mushroom compost) on behavior and welfare of group-
housed sows. The spent mushroom compost was sus-
pended in racks 35” off the floor in front of each indi-
vidual feeding stall and exercise area. The compost used
to grow mushrooms is composed of straw and poultry
manure. Type of floor did not significantly affect behav-
ior of sows. Enrichment reduced aggressive behavior and
injuries.

Method of feeding
Will the feeding strategies of group-housed sows be wel-
fare “friendly” and fulfill the nutritional requirements of
each individual sow and gilt? Breeding females are tradi-
tionally fed to maintain a relatively constant body condi-
tion to enhance longevity, productivity, and health. Thus,
feed intake during gestation is restricted to prevent ex-
cessive body weight gain and fat deposition. It is known
that excessive feed intake during early gestation increases
embryonic death in gilts but not in multiparous sows.
Excessive feed intake during gestation decrease feed in-
take during lactation. Excessive underfeeding of gestat-
ing sows can reduce piglet birth weight, piglet viability,
and lower body fat reserves at farrowing and weaning.

Mburu et al. (1998) found that food deprivation for 48
hours after ovulation is associated with the following

• changes in reproductive hormones (progesterone,
estradiol 17 beta, and 15-keto-13,14-dihydro-PGF2
alpha)

• changes in metabolic hormones (insulin, triglycerides,
and free fatty acids)

• a decrease in number of sperm transported to the
sperm reservoir of the oviduct

• a lower cleavage rate of embryos

• a delayed transport of ova

Fasting of sows on days 10 and 11 after mating has been
shown to produce detrimental effects by elevating mater-
nal plasma cortisol, progesterone, prostaglandin metabo-
lite levels and a concomitant fall in estradiol 17 beta con-
centration (Tsuma et al., 1996). Fasting of sows from the
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morning of day 13 until the evening of day 14 after mat-
ing increased the concentration of progesterone in the al-
lantoic fluid at day 30; however, there were no signifi-
cant differences in estrone sulfate, estradiol 17 beta,
prostaglandins, fetal development, survival rate, or con-
ceptus weight and length within litter compared with con-
trol sows (Razdan et al., 2004). These data indicate that
excessive underfeeding of sows can have detrimental ef-
fects on reproductive aspects of sows.

The Commission of the European Communities has de-
fined stereotypies as follows: behavior patterns that are
performed repetitively, in fixed order, and without obvi-
ous function. The occurrence of stereotypies (vacuum
chewing, bar-biting, chain-chewing, and excessive drink-
ing) has been suggested as an indicator of the welfare
status of gestating sows housed in individual stalls. Ste-
reotypies have been observed in group-housed sows
(Spoolder et al., 1995; Vieuille-Thomas et al., 1995).
Because a low feeding level has been linked to the occur-
rence of stereotypic activities, all the feeding options pre-
sented below are at risk of attack by animal activists
groups. The addition of roughage is one option to “help”
satisfy feeding motivation while maintaining sows on re-
stricted energy supply. Incorporation of fiber in diets to
increase bulk has been shown to result in at least a dou-
bling of eating time, a 20% reduction in feeding rate, a
30% reduction in operant (such as pressing a bar to re-
ceive feed) response to feeding motivation tests, a reduc-
tion of 7 to 50% in stereotypic behavior, and a decease in
general restlessness and aggression (Meunier-Salaun et
al., 2001).

There are basically five methods for feeding sows as a
group:

Group-feeding on the floor
Although pork producers have known that floor feeding
of gestating sows as a group allows aggressive activities
during eating, scientists have documented that the high-
est incidence of aggression occurs during the first 30 min-
utes after delivery of the feed (Csermely and Wood-Gush,
1986, 1990). As expected, dominant sows “defend” the
center of the pile of feed that contains a good supply of
the feed. Subordinate sows take the strategy of quickly
grabbing food at the edges and moving only when forced
to do so. Scientists have not determined what proportion
of the feed dropped on the floor is consumed by domi-

nant, intermediate, and subordinate sows. Unequal feed
intake between sows within the group has detrimental
effects on body reserves, especially for the low-ranking
sows. Brouns and Edwards (1994) found body weight gain
was significantly lower for low ranking sows (12 sows
per pen; 32.7 ft2 per sow) when floor fed (Table 1). Arey
(1999) found that aggressive interactions (aggressive
lunges) during floor feeding tests were significantly
greater (P < .05) on day 28 (avg. 5.5, range 1 to 52) than
on day 56 (avg. 2.5, range 0 to 33) and day 84 (avg 2.0,
range 0 to 28). Feeding tests were not performed prior to
day 28.

Aggression over food during a single feeding is not to-
tally eliminated by providing piles of feed at several lo-
cations within the feeding area of an indoor housing sys-
tem. Because the total amount of space is limited with an
indoor housing system, there is most likely a correlation
between the level of aggression and floor space available
per animal for feeding.

Although not scientifically evaluated, a few pork produc-
ers are floor feeding their sows six to eight times per day.
The daily allotment of feed per pen is equally divided
into the six to eight feedings per day and mechanically
dropped onto the floor. These producers believe there is
less bullying and subordinate sows are getting more feed
to eat. Floor feeding will most likely not satisfy the con-
cerns of animal welfare activists.

Group-feeding with non-locking individual feeding
stalls
In this system, sows are free to roam in a large pen with
other sows except when they are fed. The sows also fre-
quently use the body length feeding stalls as a resting area.
The sows are fed on the floor or in a trough that continues
in front of all the stalls (one feeding stall per each sow
eating). Andersen et al. (1999) investigated the influence
of the length of feeding stall partition (body, shoulder [19.5
in. wide x 15.6 in. long], or none) and type of food (wet
or dry) on the amount of aggression, frequency of chang-
ing position at the trough, and the time at trough in groups
of pregnant sows. When sows were provided dry feed, it
was reported that increasing the length of partitions re-
sulted in a significant reduction in the number of bites,
total aggressive behaviors and displacement at the trough;
in addition, the time at the trough increased. When sows
were provided wet feed, there were no significant differ-
ences between body and shoulder partitions concerning

Table 1: Effect of dominance on average live weight gain during gestation when sows are floor-fed (12
sows per pen; 32.7 ft2 per sow).

Item Pen 1 Pen 2 

High ranking sows 101.9 lb (8 sows) 98.8 lb (8 sows) 
Low ranking sows 62.3 lb (4 sows) 49.3 lb (4 sows) 
SED 15.8 19.1
P-value .03 .03
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the number of bites or time feeding at the trough. Top
ranked sows received significantly fewer (P < .001) bites
toward their head, shoulder, and body and were less fre-
quently displaced (P < .05) at the trough than sows with a
lower rank when eating from a trough with no partition
or shoulder partition. Vulva bites were significantly greater
when sows consumed feed (wet or dry) from a non-locked
feeding stall with a body partition compared to a shoul-
der feeding stall or a stall with no partitions. Vulva biting
in breeding sows is an important welfare issue in group-
housed sows (Rizvi et al., 2000). Because each sow can
randomly enter any feeding stall, individualized ration-
ing is not possible with this feeding system.

Group-feeding with or without shoulder length
barriers
A method to possibly limit aggression and feed intake by
dominant sows is the trickle feeding or “Biofix” (biologi-
cal fixation) system. Sows are usually kept in small stable
groups and shoulder length barriers separate the feeding
trough. An auger apparatus slowly delivers food (140 to
180 grams per minute) over a period of approximately 15
to 30 minutes. In the ideal system, there is no incentive
for sows to move away from the feeder to bully other
sows (Svendsen and Bengtsson, 1983). The slow rhythm
of feed distribution encourages the sows to remain at the
feed space for the duration of the feeding period. In other
words, the sows are “biologically fixed” to the feed space.
Because each sow can randomly enter any feeding space,
individualized rationing is not possible with the Biofix
feeding system.

Group-feeding with locked individual feeding stalls
Self-locking, full-body length feeding stalls have been
designed in Europe (Figure 2). When stalls are manually
lockable, these stalls can be used for such activities as
vaccination, estrous detection, artificial insemination, etc.
If sows have continuous access to these feeding stalls,
the sows frequently use the stalls for resting. With this
system each sow can randomly enter any of the feeding
stalls; thus, individualized rationing is not possible with
this feeding system unless each sow is fed by hand.

Group-feeding with a computerized individual
feeding stall
The electronic sow feeding (ESF) system allows sows to
be loose-housed in groups but fed individually. The sows
must take turns to eat, as the group shares one or more
computer-controlled feeding stations. Each sow carries a
unique electronic identifier, generally in the form of an
ear tag. When the sow enters an enclosed station, she is
identified and any feed due to her is measured out into
the trough. The computer can be used to alter the feed
ration for each individual sow and adjusted to give each
sow her entire meal in one single visit or several smaller
meals throughout the day. The suggested number of ani-
mals per electronic feeder is 40 to 65 sows. Aggressive
physical acts do occur while sows are waiting for their
turn to enter the feeder. Recent feeder designs and man-
agement procedures have reduced the incidence of vulva
biting. The ESF system does require labor for training
sows and gilts to eat from the feeder, daily monitoring of
functionality of feeder, and daily observation of sows.
Information on how to design and manage an electronic

Figure 2: Self-locking individual feeding stalls.
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sow feeding system has been published by Osborne In-
dustries (Thibault, 2004) and the United Kingdom Pig
Welfare Advisory Group (1997).

Although the use of an ESF system helps ensure that sows
receive the correct allowance of feed, sows with low so-
cial rank have lower (P < .001) bodyweights, higher (P <
.01) injury levels, lower (P < .001) position in the feeding
order, and displaced more often (P < .01) from the drink-
ers than high-ranking sows (O’Connell et al., 2003).

Recovery pen
Group-housing systems require the establishment of spe-
cific recovery/sick pens. These pens are used for sows
that are unable to adequately compete on a daily basis
within a group environment due to injuries, sickness, or
subordination. Scientific literature on the design and man-
agement of a recovery pen for groups of sows could not
be located.

Replacement gilts
Replacement gilts are the future of any sow farm. These
animals are critical for maintaining the targeted level of
weaned piglets per group of sows farrowing. Careful con-
sideration needs to be given to how replacement gilts will
be developed, isolated, acclimated, method bred, and ges-
tated during their first pregnancy.

Ventilation system
Because the animals can move about the pen to adjust
their environment, the control of the ventilation system is
not as critical as with facilities using individual stalls.
However, good ventilation principles need to be used to

make sure all the animals are exposed to an excellent en-
vironment. Improper air distribution and temperature can
create a serious improper dunging area.

Remodeling gestation facilities

If the pork industry is forced to remove gestation stalls, a
vast number of gestation facilities will need to be remod-
eled; in fact, new facilities might need to be constructed
to maintain the current inventory of sows. Creative think-
ing will be required to remodel some types of facilities,
especially partially slatted buildings. Partially slatted fa-
cilities are more difficult to remodel because the slatted
portion of the floor may not be in a good location for
another configuration.

Figure 3 shows the conversion of a partially slatted build-
ing with gestation stalls into a group-housing facility. One
option would feed the sows on the floor. A second option
would use feeding partitions over the solid area. The sec-
ond option would allow the use of a moveable pen parti-
tion gate. The provision of a moveable pen partition might
enhance the utilization of floor space.

Figure 4 shows the conversion for a fully crated, par-
tially slatted facility. This conversion uses short-sided
feeding dividers. The crates are shown removed in one
half of the building and replaced with feeding stalls in the
same locations. The rear alley between two rows is incor-
porated into the pen area. In this arrangement, 40 crates
would be transformed into 32 sow spaces at 20 ft2 per
head or 40 gilt spaces at 16 ft2. The main disadvantage
would be that animals tend to dung around the outside of

Figure 3: Schematic of converting an existing partially slatted individual gestation stall facility into a group-
housing facility.
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the pen and the slatted floor is in the center of the pen.
This might be manageable in this situation because sows
are limit-fed. Drop feeders could still be used over the
feed trough or a biological fixation feeding system could
be used. There would be a 20% reduction in the number
of sows that could be housed in a given space. An option
for feeding would be not to use feeding dividers and feed
on the floor.

Figure 5 shows a conversion for a totally slatted facility.
These are much easier to remodel because of the elimina-
tion of dunging pattern concerns. However, floor feeding
is not an option. With this conversion there is only about
a 5% loss of capacity because alleys can be eliminated
along the outer walls and used for penned area.

During any remodeling that reduces the number of ani-
mals within a building, ventilation and heating will need
to be slightly modified. In most cases, minimum ventila-
tion rate can be reduced slightly, but more heat may be
needed to keep the building at an acceptable temperature.

Hoop housing

A hoop structure is a half-cylinder-shaped building with
sidewalls four to six feet high made of treated wood posts
and wood sides (Brumm et al., 1999). Tubular steel arches
fastened to the tops or sides of the posts form a hooped
roof, which is covered with an opaque, UV resistant, poly-
vinyl trap. Most swine hoop houses have a dirt floor ex-
cept for a concrete feeding floor and watering pad. Indi-
vidual feeding stalls (lockable and unlockable) have been
used in hoop buildings. To increase the number of sows
housed in a hoop, the sows are fed in a “centralized” feed-
ing area. The use of a centralized feeding system does

Figure 4: Example of remodeling of a fully stalled,
partially slatted gestation facility.

Figure 5: Example of remodeling of a fully stalled, fully slatted gestation facility.
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require spending more time to feed sows. Most of the
floors in hoop buildings are covered with deep-bedded
straw or cornstalks. The minimum amount of bedded area
per sow in a hoop structure is 24 ft2. Furthermore, pens
should be at least 15 feet wide to reduce aggression. Hoop
structures are naturally ventilated and therefore take ad-
vantage of prevailing winds.
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