
Head at the University of Nevada at Reno. As Dean, Dr. 
Thawley had a strong commitment to outreach at the 
College and saw the Leman Conference as a great oppor
tunity to help the swine industry. He encouraged faculty 
in their efforts to build a quality program each year and 
provided the staff to support a conference of this size. He 
will be remembered for his commitment to the growth 
and success of the Allen D. Leman Swine Conference. 

Regardless of all the efforts previously mentioned, you 
the individuals who attend the Leman Conference, are 
the most important reason for success. Without your pres
ence, there would be no need for this meeting. Your com
mitment to your education brings you here. You have chal
lenged yourself and others to be better. We want to meet 
that challenge. 

Thank you for attending the 1998 Allen D. Leman Swine 
Conference. Please feel free to suggest ideas to improve 
future conferences. 

- Charles H. Casey, DVM 
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Barn and pen size dynamics 
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Just when you thought you knew everything, something 
comes along to change your opinion. This statement pretty 
much describes the opinion of pork producers and advi
sors regarding pen size and shapes for growing-finishing 
pIgs. 

For years, producers have been advised to limit group 
sizes in nursery and grow-finish pens to no more than 
20-25 pigs per pen. This recommendation is based on 
several reports in the literature regarding the social hier
archy of pigs. 

Probably the most cited research on social hierarchy has 
been that of Meese and Ewbank at the University of 
Liverpool during the 1970s.2.9-

1O In addition to evidence 
for limitations on group size in hierarchy establishment, 
good evidence was presented to support the notion that 
the pig's sense of smell is more important than visual clues 
in determination and maintenance of social rank?·8 

Consideration of the results from all of these research tri
als led many to suggest that the growing pig has a limit in 
the number of pigs it can distinguish by smell in pen situ
ations, with this limit in the range of 20-25 pigs. That is, 
with up to 20-25 pigs in a pen (social group) the pig can 
remember its rank order by associating its rank with the 
smells of pen-mates. When group .sizes are larger than 
20-25, the pig becomes unable to distinguish between 
individual pigs, and social disruption occurs. Petherick 
and Blackshaw concluded that increased aggression re
sulting from increased group sizes may be due to a greater 
difficulty for group members to recognize one another 
and form a stable hierarchy.!4 

In addition to a basic understanding of social hierarchy 
mechanisms for the group housed pig, there is a large body 
of data on the effects of group size on pig performance. 
Kornegay and Notter summarized literature from 1966 
through 1981 and developed the following regression 
equations for the impact of group size on ADG: 

Nursery 

AOG(0.4178(0.0037N(R2(0.97), 3-15 pigs per pen 
Grower 

AOG(0.6407(0.0019N(R2(0.43), 5-33 pigs per pen 
Finisher 

230 

AOG(0.7497(0.0012N(R2(0.82), 4-30 pigs per pen 
where ADG is kg/day and N is number of pigs per pen.6 

These equations would suggest that for each additional 
pig in a pen in a growing-finishing facility, ADG is de
creased 0.00 12-0.00 19k9/d within the range of 5-30 pigs. 

Since the publication of the Kornegay and Notter equa
tions, there have been several other publications that have 
investigated the impact of group size on performance. 
Petherick et al. used group sizes of 6, 18, and 36 housed 
at 0.66 m2/pig and concluded no effect of group size on 
feed intake, but a significant depression in feed conver
sion efficiency for the 36 pig group size versus 6 and 18.13 
Other studies on group size effects have generally had 
maximum group sizes of 20 pigs.!2.!5 

There are two studies in the literature that suggest the 
impact of group size may not be as severe as originally 
thought. Mortensen suggests that in groups of 48 versus 
16 pigs there is a tendency for the pigs in large groups to 
show fewer social interactions than for pigs in smaller 
groups.!! McGlone and Newby investigated group sizes 
of 10, 20, and 40 pigs per pen. As group size increased, 
free space per pig increased. They concluded that as group 
size increased, the space needs per pig decreased slightly.? 

Using the above information and other pieces of research 
information, let us examine the large pen issue from the 
pigs' perspective. ' 

In free range situations, resting sites are usually protected 
from wind, have partial cover, and are well removed from 
feeding areas.4 In confinement situations, this translates 
into a preference by the pig to lie around the perimeter of 
the pen.s In order to increase the lineal footage of a pen 
with a given floor area, rectangular pens have been rou
tinely used in production facilities. Barnett et al. reported 
less aggression when unfamiliar pigs were grouped in 
rectangular pens versus similar sized square pens.! 

With feeders and drinkers in or on the pen partition, less 
partition space is available for pigs to display their natu
ral behavior. In large pen facilities, the feeders-and many 
times, the drinkers-are located in the under-utilized cen
ter portion of the pen. This increases the undisturbed 
length of pen gating available for pigs to lie against. It 
also probably decreases social disruptions at feeders and 
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drinkers since pigs are not as apt to use the feeders and 
drinkers as resting areas since they no longer are associ
ated with pen perimeters. 

In traditional nursery pens (typically, 4(8 ft, or 5(10 ft, or 
similar dimensions) and finishing pens (10(19 ft in fully 
slatted facilities, and 10(26 ft in older partially slatted 
facilities), when pigs are victims of other pigs' aggres
sive acts, there is limited distance available to flee the 
aggressive act. That is, if a pig is being picked on by other 
pigs, there is not enough space available to flee the ag
gression. However, in large pen facilities such as finishers 
with 20(37 ft pens, this flight zone becomes available. 
With the feeder and drinker located in the middle of the 
pen, the pig being attacked can flee the length of the pen, 
and can flee "around the comer" of the feeder, leading to 
a decrease in the severity of the attack. In addition, it is 
logical to expect that with the wider pen, there is less 
disruption of pigs not in volved in the aggressive acts since 
they will tend to be lying along the perimeter with a 
significant open area in the middle of the pen, especially 
when the pigs are small. 

In the Midwest, newer, fully slatted finishing facilities 
are oriented east-west to maximize ventilation potential 
from prevailing summer winds. When constructed with a 
center aisle, this means pigs are confined to pens on the 
north side or south side of the aisle. If they are in the 
south pens, they have an increased probability of heat 
stress from thermal warming due to the sun shining in a 
portion of the pen, especially if the eave overhang is 
insufficient to block the summer sun. For pigs in the north 
pens, air leakages during the winter months from typical 
northwesterly winds increase the risk of cold spots in in
dividual pens. With typical pen sizes, pigs are presented 
with no opportunity to modify temperature by selecting 
an alternative location. In the large pen nurseries and 
finishers which have pens spanning the entire bam width 
north to south, pigs have an opportunity to express tem
perature preference. 

Reports received from producers who have experimented 
with large pen naturally ventilated facilities by quarter
ing their facility suggest this ability to move from north 
to south may be a contributing factor to large pen suc
cess. That is, when the facilities are quartered, pigs are 
housed in pens on either the north or south side of the 
aisle. Although the pens are large (19(60 ft), the pigs can't 
move from north to south to express their temperature 
preference. 

When large pen facilities are used, it may be possible to 
reduce the square footage per pig and house more pigs 
per facility. This is probably related to the availability of 
free space that McGlone and Newby discuss.? When pigs 
are in pens of 25, each pen requires an eating area and a 
dunging area. When pigs are in pens of 100 or more, the 
eating area and dunging area needs are not multiples of 
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25. Rather, they are closer to the size needed for a single 
pen of 25 pigs. This free space can now be occupied by 
other pigs, increasing the capacity of facilities. How much 
space can be restricted in large pen facilities compared to 
conventional pen facilities has not been reported. How
ever, it seems logical that if conventional pen facilities 
are stocked at 7.5 fe/pig, large pens can be stocked at 
7.0-7.2 ft 2/pig with the expectation of similar 
performance. 

One common question producers raise when asking about 
large pen facilities deals with sorting pigs from the pen 
and treating individual pigs. In large pens with feeders 
and drinkers located in the middle of the pen, pigs can 
circle the feeders when moved by one person, making 
isolation of individual pigs almost impossible. One pro
ducer solves this problem by having a swing gate attached 
to the fence that he can swing and attach to the feeder to 
stop this circling behavior. 
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