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Feeder location did not affect performance of weanling pigs in large groups1
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ABSTRACT: Crossbred pigs weaned at 17 d of age
(n = 1,760; mean initial BW = 5.6 ± 0.7 kg) were used
in two 4-wk trials (four replicates per trial) to evaluate
the effects of three pen designs on pig performance. The
designs were 1) large group size (100 pigs/pen) with
five two-sided feeders in a single, central location in
the pen; 2) large group size (100 pigs/pen) with five two-
sided feeders in multiple (five) locations in the pen; and
3) small group size (20 pigs/pen) with a single two-sided
feeder in a central location in the pen. Each feeder
provided two 20.3-cm-wide feeding places on each side.
Pigs had free access to feed and water. Feeder-trough
space (4 cm/pig) and floor-area allowance (0.17 m2/pig)
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Introduction

Some pig producers have recently changed the design
of their housing systems to accommodate group sizes
of 50 to 100 or even more pigs per pen, compared to
more traditional group sizes of 10 to 30 animals. This
management strategy is being advocated on the basis
of minimizing housing cost, maximizing housing use,
and improving overall profitability. However, there is
a paucity of data evaluating the impact of larger group
sizes on pig performance or on pen designs that foster
optimal pig performance in these systems.

Results of previous research with weanling pigs (BW
< 30 kg) indicated that ADG and ADFI decreased as
number of pigs per group increased from 3 to 32 pigs
(Kornegay and Notter, 1984). More recently, Wolter et
al. (2000) and Verdoes et al. (1998) compared weanling
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were the same for all treatments. Pigs in the large-
group treatments were lighter (15.6 and 15.6 vs 16.0
kg; P < 0.01) at the end of wk 4 and had lower ADG
(358 and 357 vs 373 g; P < 0.01) and ADFI (510 and
521 vs 544 g; P < 0.01) during wk 2 through 4 than pigs
in small groups. Gain:feed ratio was similar (P > 0.05)
for all treatment groups throughout the study. For large
groups, feed disappearance from each of the five feeders
was similar (P > 0.05) for both multiple- and single-
location treatments. In summary, large group size re-
duced pig growth performance, but the approach to pro-
viding multiple feeding locations that was employed in
this experiment did not increase feed intake or growth
performance of pigs in the large groups.

pigs penned in groups of 100 vs 20 and 90 vs 10, respec-
tively, and found that ADG and ADFI were decreased
by as much as 6% for the larger groups. Curtis (1996)
has suggested that the effect of group size on voluntary
feed intake may be due partly to greater “social tension”
in larger groups. In support of this concept, pigs kept
in groups of 60 displayed more aggression at the water
drinker when a minimal number of drinker locations
were available (one drinker vs two drinkers/20 pigs)
compared to pigs kept in groups of 20 (Turner et al.,
1999). Therefore, pen designs that result in less compe-
tition for resources may increase ADFI and, conse-
quently, ADG in pigs housed in larger groups. In sup-
port of this hypothesis, Hansen et al. (1982) found that
the intrapen variance in weight gain was lower and
that feeding activity and weight gain were independent
of social rank in groups of eight pigs having access to
multiple-feeder locations compared to those with just
one feeder location.

The objectives of the research reported here were,
first, to quantify the effect of feeder location in large-
group pens on the performance of weanling pigs and,
second, to further investigate the effect of group size
on pig performance.

Materials and Methods

Experimental Design. An experiment was conducted
to assess effects of three pen designs on pig performance
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(Figure 1). The designs were 1) large group size (100
pigs/pen) with five two-sided feeders in a single, central
location in the pen; 2) large group size (100 pigs/pen)
with five two-sided feeders in multiple (five) locations
in the pen; and 3) small group size (20 pigs/pen) with

Figure 1. Plan view of pen designs for weanling pigs
(not to scale): (A) large-group, single-feeder-location de-
sign, (B) large-group, multiple-feeder location design, (C)
small-group, single-feeder-location. Pen dimensions
(length × width) were 4.6 × 3.8 m and 1.9 × 1.8 m for
large and small pen designs, respectively. The dimensions
of each feeder were 0.406 × 0.406 m and each provided
two 20.3-cm-wide eating places on each side.

a single two-sided feeder in a central location in the
pen. The experiment was carried out as a randomized
complete block design in two trials. Four replicates were
blocked by day of weaning in each trial. The research
was conducted at the Burton Russell Swine Research
Farm, United Feeds, Inc., Frankfort, IN. The experi-
mental protocol was approved by the University of Illi-
nois Laboratory Animal Care Advisory Committee.

Animals. A total of 1,760 crossbred pigs (Bunge Line
5 × Bunge Line 13) were weaned at 17 d of age (mean
BW = 5.6 ± 0.7 kg) and allotted to treatments approxi-
mately 22 h after weaning. Pigs were held in groups
of approximately 150 animals and allowed ad libitum
access to feed and water during the period prior to
allotment. Pigs were formed into outcome groups of 11
animals, on the basis of common sex and weight, and
were randomly allotted from within outcome groups to
mixed-sex treatment pens in the ratio 5:5:1 for treat-
ments 1, 2, and 3, respectively.

Diets and Housing. Pigs had ad libitum access to a
five-phase dietary regimen formulated to meet or ex-
ceed NRC (1998) nutrient requirements. Diets were fed
according to a budget that allowed every pen of pigs to
consume the same quantity per pig of each dietary
phase. The dietary phases and calculated analyses are
given in Table 1.

Pigs were housed in an insulated, mechanically venti-
lated, curtain-sided nursery house with fully slotted-
metal (tribar, T cross-sectional profile) flooring. Pen
divisions and gates consisted of horizontal steel rods
(Figure 1). The house was divided into four similar
rooms, each accommodating one replicate of the trial.
Pens were randomly allocated to treatments within a
room. Floor-space allowance was 0.17 m2/pig for all
treatments. Pens were equipped with one nipple
drinker/10 pigs. Drinkers were placed at equal (25.4
cm) intervals along the central pen division in each pen.

One four-space, two-sided (two 20.3-cm-wide feeding
places/side) nursery feeder was provided for every 20
pigs (#304 Stainless Steel, Wet-Dry Combination
Feeder [operated dry], Crystal Springs Hog Equipment,
Ste. Agathe, Manitoba, Canada), giving on average 4
cm of feeder-trough space/pig. In the large-group pens,
feeders were positioned in either the center of the pen
for the single-location design or in five separate places
for the multiple-location design. The feeder placement
strategy for the multiple-location treatment was de-
signed to maximize the total floor space available to
pigs standing with their heads in the feeder. For small
groups, the feeder was positioned in the center of the
pen. The pen dimensions and features and feeder loca-
tions are illustrated in Figure 1.

Air temperature in each room was maintained using
a thermostatically controlled heater and fan ventila-
tion. The temperature setting was at 27°C throughout
wk 1 and was reduced gradually during wk 2 through
4 to 22°C. A propane brooder was provided in each pen
during wk 1 after weaning in Trial 1. No brooder was
provided in Trial 2, which was conducted during a pe-
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Table 1. Dietary phases, approximate duration of phases, diet form,
and calculated nutrient analyses

Dietary phase

Item I II III IV V

Approximate BW —b 4.5–5.9 5.9–9.5 9.5–14.0 14.0–22.7
range, kga

Diet form Pellet Pellet Meal Meal Meal

Calculated analyses
CP, % 26.75 24.66 22.17 20.89 21.14
Lysine, % 1.85 1.82 1.48 1.30 1.30
Ca, % 0.93 0.96 0.78 0.83 0.76
P, % 0.85 0.83 0.76 0.73 0.66
ME, kcal/kg 3,425 3,381 3,243 3,235 3,230

aDiets were fed according to a budget allowing each pen of pigs to consume an equal quantity per pig of
each dietary phase.

bFirst 48 h after weaning.

riod of warmer weather. Room temperature and rela-
tive humidity were continuously monitored using
HOBO H8 Loggers (Onset Computer Corp., Bourne,
MA), which measured and recorded data every 15 min.
A data logger was placed 42 cm above the floor in the
center of each room. Air velocity was measured using
a digital air velocity meter (Testo, GmbH & Co., Lenz-
Kirch, Germany) in each pen twice during wk 1 to deter-
mine the extent of any drafts. An infrared thermometer
(Raytek, Santa Cruz, CA) was used on 2 d during wk
1 to measure interior surface temperature at a number
of locations in each pen (viz., four walls, ceiling, floor,
and [in Trial 1] floor area exposed to supplemental
heat). Aerial ammonia and hydrogen sulfide concentra-
tions were monitored weekly using dosimeter gas detec-
tors (Animal Environment Specialists, Marysville, OH)
located 42 cm above the floor in the center of each room.

Statistical Analysis. Pig performance data were ana-
lyzed using the GLM procedure of SAS (SAS Inst., Inc.,
Cary, NC). Pen was considered the experimental unit.
The model included effects of pen design, trial, and
replicate nested within trial. To test the effect of feeder
location on feed disappearance within the two large-
group treatments, the feeder was considered the experi-
mental unit and the model included effects of feeder
location, trial, and replicate nested within trial. Differ-
ences among means were evaluated using PDIFF and
STDERR options of SAS.

Results and Discussion

Air temperature and relative humidity averaged 27.3
± 2.3°C (minimum 20.6°C; maximum 37.0°C) and 60.9
± 10.45% (minimum 22.7%; maximum 88.1%) across
trials for wk 1 and 25.6 ± 2.2°C (minimum 18.7°C; maxi-
mum 32.8°C) and 57.8 ± 10.34% (minimum 25.5%; max-
imum 91.7%) across trials for wk 2 through 4. Average
interior surface temperature was 29.2 ± 2.4°C for wk 1
across trials. Ammonia concentration was consistently
low, averaging 11 ± 3.3 ppm, with a maximum of 17

ppm, over the 4-wk period across trials. No hydrogen
sulfide was detected. Values for air velocity at floor level
averaged 4 m/min, except during periods of extremely
high outdoor temperature, when curtains were down
and all fans were operating; then, air velocity occasion-
ally reached 12 m/min.

Pig BW, variation in pig BW within a pen (as indi-
cated by the coefficient of variation), and growth-perfor-
mance data are presented in Table 2. Feed-disappear-
ance data for individual feeders are presented in Table
3. There was an effect of trial on pig BW and perfor-
mance; however, no interactions (P > 0.10) between trial
and treatment were found. Pigs in Trial 1 compared to
those in Trial 2 were heavier (6.1 vs 5.1 kg; P < 0.001)
at the start and had greater ADFI (543 vs 507 g; P <
0.001), greater ADG (376 vs 349 g; P < 0.001), and a
similar gain:feed ratio (G/F) (0.69 vs 0.69; P > 0.10)
throughout the study period. Trial 2 began during a
period of hot weather and, in part at least, this may
explain the lighter pig weights compared to those in
Trial 1.

Effects of Group Size and Feeder Location on Growth
Performance. The pigs in large-group treatments com-
pared to those in small groups had similar BW (P >
0.05) at the end of wk 1 but lower BW (3%; P < 0.01)
at the end of wk 4 (Table 2). Variation in pig BW within
a pen was not affected (P > 0.05) by pen design. Pigs
in both large-group treatments compared to those in
small groups had lower (P < 0.01) ADG (4%) and ADFI
(5%) for periods wk 1 through 4 and wk 2 through 4
(Table 2). Pen design did not affect (P > 0.05) G/F.
Morbidity (pigs removed due to poor health) and mortal-
ity totaled less than 1.5% in all treatment groups and
were not different among treatments (Table 2).

In a previous study conducted in the same facility,
Wolter et al. (2000) observed that pigs in groups of
100, compared to those in groups of 20, had lower ADG
during wk 1 (8%) and the first 4 wk after weaning (7%).
As in the current study, the reduction in ADG was
largely the result of lower ADFI in the larger groups,
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Table 2. Effects of group size and feeder location
on pig performance from 5 to 15 kg BW

Treatment
Avg

LMa LSb SSc SEM

No. of pigs 800 800 160 —
No. of pens 8 8 8 —
Mortality, % 0.50 1.25 1.25 —

Weight, kg
Start 5.6 5.6 5.6 0.01
End of wk 1 6.9 6.8 6.9 0.05
End of wk 4 15.6e 15.6e 16.0f 0.10

CV, %d

Start 10.5 10.6 10.8 0.14
End of wk 1 11.5 11.6 11.7 0.25
End of wk 4 12.5 12.8 12.8 0.47

Daily gain, g
Wk 1 183 179 188 6.6
Wk 2 to 4 416e 416e 435f 4.3
Wk 1 to 4 358e 357e 373f 3.5

Daily feed, g
Wk 1 205 205 211 6.8
Wk 2 to 4 612e 627e 655f 8.3
Wk 1 to 4 510e 521e 544f 7.1

Gain:feed
Wk 1 0.89 0.88 0.88 0.018
Wk 2 to 4 0.68 0.66 0.67 0.009
Wk 1 to 4 0.70 0.69 0.69 0.008

aLM = large group size (100 pigs/pen) and multiple feeder locations (five/pen).
bLS = large group size (100 pigs/pen) and single feeder location.
cSS = small group size (20 pigs/pen) and single feeder location.
dCV = coefficient of variation values were determined from pig weights within each pen.
e,fMeans within the same row having different superscripts differ (P < 0.01).

there being no effect of group size on G/F. Similarly,
Verdoes et al. (1998) reported higher ADG and ADFI,
but similar G/F, for nursery pigs in groups of 10 com-
pared to groups of 90. In growing pigs (35 to 65 kg),
Spoolder et al. (1999) observed a lower ADG (5%) for
pigs in large groups (80 pigs/pen) than in smaller groups
(40 or 20 pigs/pen). However, during the finishing pe-
riod (65 to 85 kg), Spolder et al. (1999) found similar

Table 3. Effects of feeder location in a pen for weanling pigs
on feed disappearance (kg/d)

Feeder locationa

Avg
1 2 3 4 5 SEM

Wk 1
LMb 3.55e 5.18f 4.46e 3.74e 4.22e 0.497
LSc 4.26 3.31 4.13 3.99 4.78 0.493
SSd 4.22 — — — — —

Wk 2 to 4
LM 13.56f 13.84f 12.54f 11.41f 9.43e 1.223
LS 13.67 11.61 13.47 11.45 11.60 1.639
SS 12.91 — — — — —

aLocations in LM pens are M-1, M-2, etc.; those in LS are S-1, S-2, etc. (cf. Figure 1).
bLM = large group size (100 pigs/pen) and multiple feeder locations (five/pen).
cLS = large group size (100 pigs/pen) and single feeder location.
dSS = small group size (20 pigs/pen) and single feeder location.
e,fMeans within the same row having different superscripts differ (P < 0.10).

levels of performance for pigs in all three group sizes.
Schmolke and Gonyou (2000) also reported similar lev-
els of growth performance and feed intake during a 12-
wk grower-finisher period among pigs housed in groups
of 10, 20, 40, and 80 animals.

Other nursery studies have generally employed fewer
pigs per pen than the current one, and results relating
to the effect of group size on pig performance have been
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inconsistent. McConnell et al. (1987) observed no differ-
ences in ADG, ADFI, or G/F among weaned pigs penned
in groups of 8, 16, or 24 animals. However, Kornegay
and Notter (1984), in a review of the literature, found
that, for weanling pigs (BW < 30 kg) kept at a constant
floor-space allowance, ADG and ADFI decreased as the
number of pigs per group increased from 3 to 32 pigs.
Inconsistencies of this sort could conceivably be due to
factors such as genetic type, feeder design, diet, and
other environmental factors (Petherick, 1983; Go-
nyou, 1993).

Although behavior was not measured in the current
experiment, Curtis (1996) suggested that the reduction
in feed intake with increasing group size may, in part,
be explained by an increase in social pressure in large
groups compared with small groups. It might be specu-
lated that such pressure while eating would be due to
social aspects of behavior such as subgroup formation,
inter-individual reduced ability to recognize, and the
usual consequences of dominance-order rank (Gonyou
et al., 1992; Curtis, 1996). Spoolder et al. (1999) re-
ported that growing pigs in larger groups (40 and 80)
had greater frequency of skin lesions than those in
groups of 20, suggesting increased aggressive behavior
in the larger groups. In addition, social facilitation of
feeding behavior has been reported in early-weaned
pigs (21 d of age) (i.e., pigs were stimulated to eat when
they observed penmates doing so [Wood-Gush and Cser-
mely, 1981]). In theory, social facilitation may result
in relatively more pigs in large groups wanting to eat
at the same time, therefore increasing the competition
for feeding space. Previously, Hyun (1997) demon-
strated that increasing group size (2, 4, 8, or 12 pigs/
pen) altered feed-intake patterns of growing and finish-
ing pigs having ad libitum access to an automatic feed-
intake recording system with one feeding location. How-
ever, behavioral observations for a relatively small sam-
ple of pigs by Spoolder et al. (1999) indicated that
feeder-related aggression was not significantly in-
creased in groups of 40 or 80 pigs as compared to 20.
Moreover, environmental-enrichment devices may pro-
vide opportunities for diversions that reduce social ten-
sion in groups of pigs (Grandin, 1988; Schaefer et al.,
1990; Pedersen, 1992). Additional research evaluating
the eating behavior of pigs in large groups is warranted.

In the current study, the multiple-feeder-locations
strategy employed did not increase feed intake or
growth rate in the large-group pen design. In previous
research, Morrow and Walker (1994) found no differ-
ence in feed intake or growth performance between pigs
kept in pens of 20 animals with single-space feeders
placed either side-by-side or separated. Moreover, in
pigs kept in groups of 20, those authors found no effect
of feeder placement for either feeder-queuing behavior
or number of enforced withdrawals from the feeder.
Those results, together with the results of this study,
suggest that feeders positioned in multiple locations
within a pen do not necessarily result in increased feed

intake compared to those positioned together at a sin-
gle location.

Effect of Feeder Location on Feed Intake. Feed disap-
pearance was similar for all feeder locations in the
large-group pen designs (Table 3). However, in the
large-group, multiple-feeder-location pens, feed disap-
pearance during wk 1 tended (P = 0.08) to be greater
for feeder location M-2 than for the other four locations
(Table 3; Figure 1B). Also, for wk 2 through 4, feed
disappearance tended (P = 0.09) to be lower for feeder
location M-5 than for other locations (Table 3; Figure
1B).

Behavioral observations were not taken in the cur-
rent study and, therefore, inferences cannot be made
regarding the tendencies for pigs to prefer a specific
feeder location. However, other pen features, such as
resting, drinking, and defecation areas, are known to
influence a pig’s preference for an eating place (Pether-
ick, 1983). Additional research is needed to better un-
derstand the feeding behavior of pigs kept in large
groups and provided different feeder arrangements in
the pen.

Implications

The results of this research support a previous conclu-
sion that the reduced performance associated with large
groups of weanling pigs should be considered in the
design of nursery accommodation. In addition, the use
of the multiple-feeder locations employed in this experi-
ment did not increase feed intake or growth rate in the
large-group pen design. Further research to character-
ize the eating behavior of pigs kept in large groups and
provided different arrangements of feeder location in
the pen may provide additional insights.
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