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From 1991:

Modern housing systems are relatively new 
developments and are likely to improve 

rapidly as efforts are directed toward 
controlling problems such as aggression, 

claw disorders, and manageability of sows.

den Hartog et al 1993.



From 2005:

• Sows kept in gestation stalls have production 
performance that does not differ from that of 
sows kept in groups.

• Overall, gestation stalls do not induce a 
greater physiological stress response in sows 
than do group housing systems.

• Other aspects of health are predominantly 
affected by factors other than housing 
system.

AVMA, 2005



Options Within Gestation Systems

Feeding Floor Grouping Timing Total

Floor
Slat Wean

Trickle Static
X Partial X X Pre-Impl. = 72

Feed-stall Dynamic
Bedded Post-Impl.

ESF



Floor Feeding



Floor Feeding

• Non-technical and inexpensive system
• Challenge

– Control of feed intake
– Not individual control

– Not an average intake
– Competitive situation



Controlling 
Social Competition

• If a resource, such as feed, is limited 
and defendable, dominant animals will 
have an advantage

• Feed allowance is limited
• Goal is to make it non-defendable

– Space management

– Quantity and quality



Controlling 
Social Competition

• Best outcome is even feed intake in pen
– Sows should have similar requirement
– Sows should be equally competitive

• Sort by requirement, size or age, and 
temperament
– Uniformity will increase aggression

• Traditional method involves small 
groups



New Concepts in
Floor feeding

• Protecting/separating 
partitions

• Multiple feedings
• Increased group size

U. Of Guelph



Floor Feeding

• Inexpensive

• Technically simple
• Requires a high 

degree of social 
management

• Works best when 
combined with 4 wk 
in B&I stalls

• Stalls act as a buffer 

• Achieve uniformity 
in stalls before 
entering groups



Short Feeding Stalls or Trickle Feeding



Short Feeding Stalls 
and Trickle Feeding

• Protection for head and shoulders
• ‘Extension’ of trough divisions
• Goal to achieve equal amounts of feed 

for each sow
• Single drop or continuous trickle



Single Drop vs Trickle

• Single drop 
– Critical that all sows eat at same speed
– Fast sow will displace slow sow and steal feed

• Trickle
– Feed at rate of slowest eating sow
– No feed accumulates to be stolen
– Slow speed may cause frustration

• Social management is key to both systems



Short Feeding Stalls
and Trickle Feeding

• Seen as a means to renovate stall 
barns

• Is improved protection worth the extra 
cost and space?



Feeding Stalls



Australian Feeding Stall Study



Australian Feeding Stall Study



Australian Feeding Stall Study



Evolution of Space

• 2” x 7” stalls
• Loafing area

– Physical movement
– Social avoidance

– Resting area
• Inadequate space
• Spindle walls
• Slatted floors



Evolution of Space

• ‘T’ design
• Loafing space
• Bedding
• Exceeds 30 

sqft/sow
• How much of what 

space is essential?



Cafeteria System



Cafeteria System

• Several sows ‘time-share’ 14 sqft of feeding 
space
– Hurnik-Morris system was an automated cafeteria 

system
• Ability to watch sows during movement
• Stockpersons for whom care is important
• See problem early and respond

– Australian study had less lameness in cafeteria 
system

– Possibly due to early treatment



Electronic Sow Feeders (ESF)



Electronic Sow Feeders

• Control over individual feed intake
– Both quantity and composition

• Sequential feeding
– In mixed aged groups the younger sows 

use the feeder later in the feeding cycle

– Overcrowding of feeder (sows/station) will 
affect subordinate sows



Early Disasters

• Lost collars or tags
• Back exit

– Vulva biting

• Recycling
– Lock out of feed trough
– Lock out at entrance

– Channel animals at exit



ESF Requirements

• Depends on technical skills
– Keep equipment working

– Keep animals programmed

• Consistency
– In training animals
– In checking attention list



Social Management in
Electronic Sow Feeders

• Comparison of mixing pre- and post-
implantation

• Comparison of Static and Large Group 
Dynamic management



Pre vs Post Implantation

Sow

Sow

SowStatic

SowStatic

Post-implant

Pre-implant

���������



Farrowing Rate (%, 5 cycles)

Pre-implant Post-implant
Stalls Static Dynamic Static Dynamic

1st parity 84.7 81.7 85.6 87.6 86.7
2nd parity 83.8 81.4 81.7 80.0 89.2
Mature sows 87.8 83.7 79.5 86.1 88.3

Adjusted 86.0 82.6 81.6 85.1 88.1



Live Piglets/100 Sows Bred (5 cycles)

Pre-implant Post-implant
Stalls Static Dynamic Static Dynamic

1st parity 898 874 865 929 910
2nd parity 922 879 956 896 1008
Mature sows 948 898 890 982 980

Adjusted 928 886 899 947 968



Social Behaviour of Sows in ESF

• Pre-implant sows were more aggressive than 
post-implant, entered the feeder earlier in the 
day, and avoided sleeping on the slats

• Young sows experienced more scratching, 
entered the feeder later, and slept on slat 
more than older sows
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Australian Feeding Stall Study



Pre vs Post Implantation

• Pre-implant sows had lower farrowing 
rates than stall sows

• Post-implant sows performed as well as 
stall sows

• Post-implant sows fought less at re-
grouping than did pre-implant



Grouping at Weaning

• Comparison of G-Stalls and ESF
• All sows placed in group at weaning
• When detected in estrus they were bred 

naturally and placed in stall
• After second breeding they were assigned to 

treatment
• Sows were added to ESF 2-4 days after 

second breeding
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Grouping at Weaning

ESF G-Stalls
Return to estrus 94.5% 91.7%

Return to estrus (7 d) 72.0 68.4
Farrowing rate 94.3 89.4
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Static vs Dynamic

SowStatic

SowStatic

SowStatic

Dynamic

Sow

Sow

Sow
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Live Piglets/100 Sows Bred (5 cycles)

Pre-implant Post-implant
Stalls Static Dynamic Static Dynamic

1st parity 898 874 865 929 910
2nd parity 922 879 956 896 1008
Mature sows 948 898 890 982 980

Adjusted 928 886 899 947 968



Alternative Dynamic Management

Avoid ‘double’ re-grouping
during implantation



Australian Feeding Stall Study



Injuries and Lameness in 
Gestation vs Feeding Stalls

Week G-stalls F-stalls Sign.

Scratches 1 0.60 1.38 *
15 0.34 0.84 *

Abrasions 1 0.21 0.03 *
15 0.22 0.00 *

Cuts 1 0.05 0.05
15 0.10 0.03

Lame 9 7.0% 0.7% *
15 13.8% 0.8% *

culled 4.1% 0.7% *
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Lameness and Culling

ESF G-Stalls

# of sows 206 176
Culled for lameness 11 1

% culled lame 5.3% 0.5%
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Post-Grouping Lameness

• Is it due to:
– Injuries associated with aggression

– Weakness due to several weeks in stalls



Options Within Gestation Systems

Feeding Floor Grouping Timing Total

Floor
Slat Wean

Trickle Static
X Partial X X Pre-Impl. = 72

Feed-stall Dynamic
Bedded Post-Impl.

ESF



Farrowing Rates 

Study Stalls Group Comments

Gonyou 86.0 82.1 pre-impl.
Anil 82.0 74.7 pre-impl.
Hemsworth 86.1 80.9 pre-impl.

Bates 89.4 94.3 pre-breeding

Gonyou 86.0 86.6 post-impl.
Hemsworth 86.1 84.0 post-impl.



Live Litter Size 

Study Stalls Group Comments

Morris 9.40 10.10 pre-impl.
Gonyou 10.79 10.86 pre-impl.
Anil 9.36 9.10 pre-impl.
Hemsworth 11.34 11.56 pre-impl.

Bates 9.77 9.77 pre-breeding

Gonyou 10.79 11.06 post-impl.
Hemsworth 11.34 11.15 post-impl.



Longevity 

Study Stalls Group Comments

Morris ++ Part. + shavings
Hemsworth ++ Rice hulls (lameness)

Bates Partial slat

Anil ++ Full slat



What System?

• The ‘parrot’ effect
– Present in companion animal behavior

practice

• Will we see this in group housing?
• Is the ‘parrot’ effect a good thing?
• How can we avoid ‘parroting’?



Then and Now

den Hartog et al.

Modern group housing 
systems are relatively 
new developments and 
are likely to improve 
rapidly as efforts are 
directed toward 
controlling problems.

AVMA

Advantages of current 
housing systems should 
be retained while 
making improvements 
to overcome problems 
identified.

Improvements should be 
adopted as soon as 
(feasible).


