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Summary

Objective: To determine the effects of vary-
ing the number of pigs per feeder hole and
group size on feed intake onset, growth per-
formance, and lesions in nursery pigs.

Materials and methods: A total of 630

pigs were randomly assigned at weaning
(mean [SD] age of 20.5 [0.9] d and weight of
5.59 [0.9] kg) to one of four treatments: 3.75,
5.00, 6.25, or 7.50 pigs per feeder hole, which
was achieved by altering group size with 15,
20, 25, or 30 pigs per pen, respectively. Pigs
were fed a meal diet containing 1% iron oxide
dye for three days post-weaning. Rectal swabs

were evaluated to assess the onset of feed in-
take. Pigs were weighed weekly and presence
of ear and tail lesions were recorded.

Results: Decreasing the number of pigs per
feeder hole resulted in a decrease in onset
of feed intake (P < .001). Average daily gain
tended to increase linearly as the number

of pigs per feeder hole decreased (P = .06).
No statistically significant responses were
observed for average daily feed intake and
feed efficiency (P > .12). The lowest occur-
rence of tail lesions (P < .05) was observed
in the treatment with 3.75 pigs per feeder
hole. The highest incidence (P < .05) of ear

lesions occurred in the treatment containing

7.50 pigs per feeder hole.

Implications: Decreasing the number of
pigs per feeder hole in the nursery period
may result in faster onset of feed intake,
improved growth performance, and reduced
ear and tail lesions.

Keywords: swine, nursery, growth, ear
lesions, tail lesions

Received: November 13, 2017
Accepted: August 7,2018

Resumen - Efectos de cerdos por abertura
de comedero y tamafio de grupo en el ini-
cio del consumo de alimento, desempeno
de crecimiento, y lesiones de cola y oreja
en cerdos en el destete con acceso de espa-
cio consistente

Objetivo: Determinar los efectos al variar el
numero de cerdos por abertura de comedero
y tamano de grupo en el inicio del consumo
de alimento, desempeno del crecimiento, y
lesiones en cerdos en el destete.

Materiales y métodos: Se asignaron al azar
un total de 630 cerdos al destete (media
[DS] con edad de 20.5 [0.9] d y peso de 5.59
[0.9] kg) a uno de cuatro tratamientos: 3.75,
5.00, 6.25, 6 7.50 cerdos por abertura de co-
medero, lo que se logré al alterar el tamafio
del grupo con 15, 20, 25, 6 30 cerdos por
corral, respectivamente. Los cerdos fueron
alimentados con un alimento con un con-
tenido de 1% de colorante de 6xido de hierro
por tres dias post destete. Se evaluaron hi-
sopos rectales para determinar el inicio del
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consumo de alimento. Los cerdos se pesaron
semanalmente y se registrd la presencia de
lesiones de cola y oreja.

Resultados: La reduccién del niimero de cer-
dos por abertura de comedero result6 en un
descenso en el inicio del consumo de alimento
(P <.001). La ganancia diaria promedio
tendid a aumentar linealmente al disminuir

el nimero de cerdos por abertura de come-
dero (P =.06). No se observaron respuestas
estadisticamente significativas en el consumo
de alimento diario promedio y la eficiencia
alimenticia (P > .12). La ocurrencia mas baja
de lesiones de cola (P < .05) se observé en el
tratamiento con 3.75 cerdos por abertura de
comedero. La incidencia més alta (P < .05) de
lesiones de oreja ocurrid en el tratamiento con
7.50 cerdos por abertura de comedero.

Implicaciones: La reduccién del numero de
cerdos por abertura de comedero en el perio-
do de destete puede resultar en un inicio mas
rdpido del consumo de alimento, un mejor
desempefio de crecimiento, y una reduccion
de las lesiones de cola y oreja.
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Résumé - Effets du nombre de porcs par
espace d’alimentation et de la taille du
groupe sur le début de la prise d’aliment,
les performances de croissance, et les 1¢-
sions aux oreilles et a la queue chez des
porcs en pouponniere avec une allocation
d’espace constante

Objectif: Déterminer les effets d'une
variation du nombre de porcs par espace
d’alimentation et de la taille du groupe sur le
début de la prise d’aliment, les performances
de croissance, et les Iésions chez des pores en
pouponniére.

Matériels et méthodes: Un total de 630
porcs a été réparti de maniére aléatoire au
moment du sevrage (moyenne [ET]; aI'age de
20.5[0.9] j et au poids de 5.59 [0.9] kg) 2 'un
de quatre traitements : 3.75, 5.00, 6.25, ou
7.5 porcs par espace d’alimentation, qui a été
obtenu en modifiant la taille du groupe avec
15,20, 25, ou 30 porcs par enclos, respective-
ment. Les porcs ont recu un aliment conten-
ant 1% d’un colorant d'oxyde de fer pendant
trois jours post-sevrage. Des écouvillons rec-
taux ont été évalués pour déterminer le début
de la prise d’aliment. Les porcs étaient pesés a
chaque semaine et la présence de lésions aux
oreilles et 4 la queue était notée.

Résultats: Une diminution du nombre de
porcs par espace d’alimentation a résulté

en une diminution du moment de la prise
d’aliment (P < .001). Le gain quotidien moy-
en avait tendance 4 augmenter de maniére
linéaire & mesure que le nombre de porcs par
espace d’alimentation diminuait (P = .06).
Aucune différence statistiquement significa-
tive ne fut observée pour la quantité quotidi-
enne moyenne d’aliment ingéré et l'efficacité
alimentaire (P > .12). La fréquence la plus
faible de Iésions a la queue (P < .05) a été
observée dans le groupe avec 3.75 porcs par
espace d’alimentation. La fréquence de 1¢-
sions aux oreilles la plus élevée (P < .05) sest
produite dans le groupe avec 7.50 porcs par
espace d’alimentation.

Implications: Une diminution du nombre
de porcs par espace d’alimentation pendant
la période en pouponni¢re pourrait résulter
en un début plus rapide de la prise d’aliment,
une amélioration des performances de crois-
sance, et une diminution des Iésions aux
oreilles et a la queue.

ow feed intake in the post-weaning
Lperiod and consequent low growth

can impair performance and nega-
tively affect metabolism and health status in
pigs.1> Although the effect of the number
of pigs per feeder hole has been widely stud-
ied in production settings, few studies have
evaluated its impact on growth performance,
the onset of feed intake after weaning, and
the incidence of ear and tail lesions. Wolter
et al’® investigated the effects of feeder space
and space allowance in wean-to-finish barns
and observed a decrease in feed intake in
pens with 18 pigs per feeder hole compared
to those with 9 pigs per feeder hole up to
98 days post-weaning. However, no signifi-
cant differences were observed in the overall
growth rate and final body weight.

Lindemann et al* suggested that when feed
is provided ad libitum, pigs do not need to
eat in groups or to have access to the feeder
simultaneously, which would lessen the
impact of the availability of feeder space.
This phenomenon, however, has not been
documented when ad libitum feed is pro-
vided during the nursery phase under high
stocking density conditions. Preferable space
allowances per pig, within the body weight
ranges of 5 to 6 kg and 25 to 30 kg, are from
0.25 m* to 0.30 m?, on slatted floors.> With
higher stocking densities, there is a competi-
tion for space and the likelihood of animals
having a limited access to the feeder is in-
creased. DeDecker et al® evaluated the effect
of stocking density on pig performance in a
wean-to-finish production system and sug-
gested that the feeder space may have a nega-
tive influence on the growth rate of animals
under a higher stocking density. This sup-
ports our idea that higher stocking density
without an increase in the number of feeder
holes can impair the performance.

The competition for feed can not only re-
duce growth performance but also trigger
aggressive interactions between the animals.”
Botermans et al” observed that the most
common interactions between pigs experi-
encing a feed competition during the growth
phase included biting, pushing, and knock-
ing of heads. The occurrence of tail biting
indicates that some or all pigs within a pen
are experiencing reduced welfare.8 However,
very few studies have been published to
evaluate the effects of number of pigs per
feeder hole in pigs housed under commercial
conditions and higher stocking density on
car and tail biting during the nursery phase.

Therefore, this study aimed to determine the
effects of number of pigs per feeder hole and
number of pigs per pen on the onset of feed
intake post-weaning, growth performance,
and the incidence of ear and tail lesions in
nursery pigs under commercial conditions
and with consistent space allowance.

Materials and methods

Institutional ethics committee
approval

The Institutional Animal Care and Use
Committee of the Federal University of Rio
Grande do Sul approved the protocols used

in this experiment according to the process

PROPESQ-UFRGS 30556.

Animals, housing, and experimental
design

The trial was conducted at a commercial
research nursery facility in Videira, Santa
Catarina, Brazil from May to July of 2016.
A double curtain-sided nursery room with
28 identical pens, each with a total area

of 6.84 m?, was used for the experiment.
All pens had solid concrete flooring along
the entire length of the feeder, and slatted
plastic flooring in the remaining area. The
room temperature was maintained at 28°C
to 30°C in the first and second week of the
trial, and 25°C to 26°C thereafter. The tem-
perature was monitored using three data
loggers and two thermometers located at
the center and extreme sides of the room.

A total of 630 intact males and gilts (PIC
337 x Camborough, Pig Improvement
Company, Hendersonville, Tennessee), with
initial mean (SD) body weight (BW) of 5.59
(0.9) kg and weaning age of 20.5 (0.9) days,
were used in a 42-day study. The piglets’
needle teeth were ground after birth and

one third of their tails were docked at 3 days
of age. At weaning, pigs were individually
weighed, ear-tagged, and assigned to pens to
achieve balanced gender and weight across
the pens. Pens of pigs were randomly allot-
ted to one of four treatments in a completely
randomized manner, with 7 replicate pens
per treatment. Treatments consisted of 3.75,
5.00, 6.25, and 7.50 pigs per feeder hole,
which were achieved by increasing group
size with 15, 20, 25, and 30 pigs per pen,
respectively. Adjustable pen gates were used
to maintain a floor space allowance of 0.23 m*
per pig across treatments. Therefore, the re-
sulted pen dimensions were 4.28 x 1.6 m?,

3.56 x 1.6 m2,2.85 x 1.6 m% and 2.15 x 1.6 m?
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for treatment groups with 3.75, 5.00, 6.25, and
7.50 pigs per feeder hole, respectively. Pen
sizes were adjusted in the event of pig death or
removal for poor health.

Each pen contained a semi-automatic feeder
with a polypropylene reservoir and a stain-
less-steel tray with four feeding holes, each
16 cm wide by 14 cm deep (Veromix

40 C Premium Nursery Feeder, Magnani,
Seara, Brazil), which provided a total space
of 64 cm in length. Feeders were located at
the front of the pens. Pigs had ad libitum
access to a corn- and soybean-meal-based
diet in a three-phase feeding program for-
mulated according to the National Research
Council.? All diets were manufactured at the
on-farm feed mill and were fed in meal form.
The feed budget was 1 kg of Phase 1 diet fed
per pig (3.6 Mcal/kg of metabolizable energy
[ME], 21.9% crude protein [CP], and 1.46%
standardized ileal digestible [SID] Lysine), 4
kg of Phase 2 diet fed per pig (3.6 Mcal/kg of
ME, 21.4% CP, and 1.42% SID Lysine), fol-
lowed by a Phase 3 diet (3.5 Mcal/kg of ME,
20.1% CP, and 1.30% SID Lysine) with ap-
proximately 17 kg/pig fed until the end of the
trial. In addition, the drinkers were placed in
the back third of the pen, on the side oppo-
site to the feeder. Pens with 15 and 20 pigs
had 2 nipple drinkers, and pens with 25 and
30 pigs had 3 drinkers to achieve a relatively
similar number of pigs per nipple drinker in
each pen (7.5, 10, 8.3, and 10, respectively).

Pigs presenting any health issues were treat-
ed according to the production company’s
standard animal husbandry procedures.

Onset of feed intake

Four pens per treatment were randomly
selected to receive the Phase 1 diet with

the inclusion of 1% iron oxide as a red fecal
marker. The onset of feed intake was evalu-
ated for the first 66 hours post-weaning in
cach individual pig by rectal swab over seven
time-intervals: 18, 26, 34, 42, 50, 58, and

66 hours. A red colored swab indicated the
onset of feed consumption. This technique
was followed as previously described by Bru-

119 and Sulabo et al!!, who evalu-

ininx et a
ated the percentage of pigs cating creep feed

using fecal markers.

Ear and tail lesions

The presence of ear and tail lesions, which

may be indicative of ear and tail biting, were
recorded. Deeper lesions were considered, dif-
ferentiating them from scratches. Observations

were conducted by one veterinarian. Pigs
with severe ear and tail lesions were removed
from the pen but were included in the statis-
tical analysis.

Growth performance

Individual pig weights on days 0 (weaning
day), and 42 were used to determine the
coeflicient of variation (CV) within each
pen. The total weight of pigs and feed disap-
pearance of each pen were measured to de-
termine average daily gain (ADG), average
daily feed intake (ADFI), and feed efficiency
(F:G). Growth performance data of the
overall period were split into 3 periods of

14 days: period 1 (0 to 14 d); period 2 (15 to
28 d); and period 3 (29 to 42 d).

Pigs were removed from pens only upon
death or if identified to be in a non-ambula-
tory condition and not responding to medi-
cal treatment. In such cases, adjustments
were made at the pen level using adjustable
gates to account for removed or deceased
pigs and maintain the same floor space al-
lowance of 0.23 m” per pig until the end of
the trial.

Statistical analysis

Data were analyzed as completely random-
ized design using the GLIMMIX procedure
of SAS software (Version 9.4, Institute Inc,
Cary, North Carolina), considering pen as
the experimental unit. Polynomial contrasts
were implemented to evaluate the linear
and quadratic effects of the dose-response
(varying the number of pigs per feeder hole
and pigs per pen) on average time of onset
of feed intake, ADG, ADFI, BW, E:G, CV,
mortality, and removal rate. For mortality
and removal rate, a binomial distribution was
fit to the data. The IML procedure of SAS
was used to adjust linear and quadratic coef-
ficients after accounting for unequally spaced
treatments. The non-parametric NPARTWAY
procedure of SAS was used to analyze the
percentages of ear and tail lesions, and groups
were compared using the Kruskal-Wallis test.
Results were considered significantata
P<.05andatrend at P <.10.

Results

Throughout the experimental period,

20 pigs were removed, and 15 deaths were
recorded; however, there was no effect

(P >.05) of number of pigs per feeder hole

on removals and mortality rate (Table 1).

Average time to onset of feed intake de-
creased as the number of pigs per feeder hole

and the number of pigs per pen decreased
(Linear, P < .001; Figure 1).

For period 1 (day 0 to 14), a decrease in the
number of pigs per feeder hole by decreasing
the number of pigs per pen resulted in a linear
increase in ADFI (P = .02; Table 2). Varia-
tions in ADG and F:G and were not statisti-
cally affected by treatments (P > .05). For pe-
riod 2 (day 15 to 28), ADG increased linearly
(P =.01) as the number of pigs per feeder
hole decreased to 3.75, or 15 pigs per pen.
This was likely driven by a linear improve-
ment in F:G as the number of pigs per feeder
hole and pigs per pen decreased (P =.02).
There was a tendency for a quadratic improve-
ment in ADFI (P = .068) as the number of
pigs per feeder hole decreased from 7.50

to 6.25 pigs per feeder hole (30 to 25 pigs
per pen), with no improvement thereafter.
During period 3 (day 29 to 42), none of the
growth performance criteria were affected by
treatments (P > .05). Overall (day 0 to 42),
there was a tendency (P = .06) for a linear
improvement in ADG as the number of pigs
per feeder hole decreased from 7.50 (30 pigs
per pen) to 3.75 (15 pigs per pen). There
were no differences in ADFL F:G, BW, and
CV as the number of pigs per feeder hole
and pigs per pen decreased (P >.05).

Percentages of ear and tail lesions are shown
in Table 3. Pens with 3.75 pigs per feeder hole
(15 pigs per pen) had no ecar or tail lesions.
Pigs in pens with 7.50 pigs per feeder hole
(30 pigs per pen) had significantly more ear
lesions than pens with fewer pigs per feeder
hole (P < .05). Pigs in pens with 3.75 pigs per
feeder hole (15 pigs per pen) had significantly
fewer tail lesions when compared to the other
3 treatments (P < .05).

Discussion

In this study, the influence of variation in the
number of pigs per feeder hole, by varying the
number of pigs per pen while maintaining
the same space allowance, on growth perfor-
mance, the onset of feed intake, and incidence
of ear and tail lesions was investigated.

A change in environment (eg, diet type,
drinkers, cohort, etc) creates challenges to
weaned pigs, especially relative to voluntary
feed intake.!? Pens with 3.75 pigs per feeder
hole, or 15 pigs per pen, had the lowest
average time to the onset of feed intake

after weaning and highest ADFI in the first
14 days post-weaning compared to the other
treatments. These results agree with those
from Weber et al'3 who observed a tendency

14
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Table 1: Effects of pigs per feeder hole on the removal rate and mortality of pigs with consistent space allowance during the

nursery period*

Pigs per feeder hole (Pigs per pen) Probability, Pt
7.50 (30) 6.25 (25) 5.00 (20) 3.75(15) SEM Linear Quadratic
Removals, % 4.3 4.6 1.4 0.9 0.341 14 .87
Mortality, % 1.0 29 3.6 29 0.453 30 19

*

7 replicate pens per treatment. The nursery period is classified as weaning to 42 days.
t  Polynomial contrasts were implemented to evaluate the linear and quadratic effects.

SEM = standard error of the mean.

A total of 630 pigs (PIC 337 x Camborough; initial BW 5.59 + 0.9 kg) were used with 0.23 m? of floor space allowance per pig and

Figure 1: Average time to the onset of feed intake according to the number of
pigs per feeder hole and pigs per pen during the nursery period. Polynomial
contrasts were implemented to evaluate the linear and quadratic effects of a 42-d
study on nursery pigs comparing different proportions of pigs per feeder hole.
Standard error of the mean = 0.953; Linear, P < .001; Quadratic, P = .08.
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for improved feed intake as the number of
pigs per feeder hole was reduced. A positive
relationship between feed intake and villous
height or villus to crypt ratio has been previ-
ously reported.14’16 Therefore, enhancing
feed intake in the weaned pig s critical to
overcome post-weaning challenges and
prevent villous atrophy, reduce post-weaning

diarrhea, and stimulate growth performance.2

In the present study, the difference between
the two extreme treatments (3.75 and 7.5 pigs
per feeder hole) was 3.75 pigs. In another
study,13 in which the difference between the
two extreme treatments (8.9 and 12.4 pigs per
feeder hole) was similar to that used in the
present study, no differences were observed

in growth rate until the end of the 8th week
after weaning, at a floor space of 0.26 m? per

pig. It is possible that the small variation in
the number of pigs per feeder hole between
treatments explains the linear increase in
ADG observed only during the second period
as well as the linear trend of overall increasing
ADG, as the number of pigs per feeder hole
was decreased by reducing the number of
pigs per pen. When a greater difference in the
number of pigs per feeder hole between treat-
ments was evaluated (9 and 18 pigs per feeder
hole) in a wean-to-finish system, no differenc-
es were observed in growth performance in
the first six weeks post-weaning.!” However,
in the grower phase (7% and 8™ weeks), the
treatment of 9 pigs per feeder hole had higher
ADG and BW compared with 18 pigs per
feeder hole. Unlike the present work, these
authors!” used a floor space of 0.30 m” per
pig, which may explain that once the space

allowance becomes a limiting factor for the
animals (> 6% week), a greater feeder space
becomes more determinant for improving
growth performance.

Tail biting is a multi-factorial problem
and factors that can induce frustration or
psychological discomfort may trigger or
intensify tail biting occurrence.!® Among
these factors, limited space allowance,?
limited feed availability,zo increased number
of pigs per feeder hole,*! and reduced feed
space per pig?? are associated with aggres-
sive interactions such as ear and tail biting.
Delays in accessing feed are associated with
stress and increased restlessness among pigs.>?
Competition for food (such as access to the
feeder) will increase the potential for some
pigs to become frustrated, because they are
not free to eat at desired times or to consume
the desired amount of feed, hence leading to
tail biting.m’z4 It has been shown that five or
more pigs per feeder hole are 2.7 times more
likely to be subjected to or to perform ear and
tail biting than pigs kept at a lower number
of animals per feeder hole during the grow-
ing and finishing phases.!” In the present
study, the treatment providing 3.75 pigs per
feeder hole, or 15 pigs per pen, had no ear or
tail lesions and was the only treatment with
less than five pigs per feeder hole. Although
more aggressive interactions among the pigs
can be expected in large groups, the effect of
group size on tail biting remains unclear.!$25
No effect of group size (22 vs 44 or 18 vs 108
pigs per pen) has been observed in docked
pigs,18’26 but Kallio et al?” reported that
groups with more than 9 long-tailed pigs
were at higher risk of tail biting in finishing
units. Although aggression and competition
to access feed were not assessed in the present
study, the dispute for feed access was shown
to be more influenced by the availability of
feeder space per pig than the total number of
animals in the pen.28 We can speculate that
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Table 2: Effects of pigs per feeder hole on growth performance of pigs housed with consistent space allowance during the
nursery period*

Pigs per feeder hole (Pigs per pen) Probability, Pt

7.50 (30) 6.25 (25) 5.00 (20) 3.75(15) SEM Linear Quadratic
Period 1 (0 to 14 days)
ADG, g 176 181 170 185 0.008 57 41
ADFl, g 225 239 244 254 0.007 .02 71
F:G 1.28 1.32 1.39 1.34 0.042 34 A3
Period 2 (15 to 28 days)
ADG, g 349 368 361 381 0.007 .01 99
ADFl, g 509 538 525 525 0.007 37 .07
F:G 1.47 1.47 1.48 1.38 0.025 .02 .07
Period 3 (29 to 42 days)
ADG, g 509 504 539 545 0.023 18 81
ADFl, g 816 818 834 843 0.020 .28 91
F:G 1.61 1.59 1.51 1.55 0.038 .20 21
Overall period (0 to 42 days)
ADG, g 343 351 357 370 0.010 .06 91
ADFl, g 516 534 533 541 0.009 A1 49
F:G 1.46 1.48 1.47 1.42 0.023 22 25
Body weight, kg
do 5.58 5.59 5.60 5.58 0.010 .82 23
d 14 8.07 8.10 7.99 8.27 0.010 16 21
d28 13.18 13.29 13.03 13.42 0.206 51 40
d 42 20.73 21.22 21.12 21.55 0.314 a2 .84
Individual body weight CV, %
Initial (weaning) 16.6 16.6 16.9 16.9 0.164 39 29
Final (42 d) 19.0 17.0 16.4 17.0 0.671 .20 A1

*  Atotal of 630 pigs (PIC 337 x Camborough; initial BW 5.59 + 0.9 kg) were used with 0.23 m* of floor space allowance per pig and 7
replicate pens per treatment. The nursery period is classified as weaning to 42 days.

+ Polynomial contrasts were implemented to evaluate the linear and quadratic effects.

SEM = standard error of the mean; ADG = average daily gain; ADFI = average daily feed intake; F:G = feed for 1 kg of gain; CV = coefficient of
variation.

Table 3: Ear and tail lesions according to the number of pigs per feeder hole during the whole nursery period*

Pigs per feeder hole (Pigs per pen)

7.50 (30) 6.25 (25) 5.00 (20) 3.75 (15)
Ear lesions, % 5.7b 02 0.72 02
Tail lesions, % 11.9P 9.7b 6.4b 0?2

*  Atotal of 630 pigs (PIC 337 x Camborough; initial BW 5.59 + 0.9 kg) were used with 0.23 m” of floor space allowance per pig and
7 replicate pens per treatment. The nursery period is classified as weaning to 42 days.
ab percentages followed by different letters within the row differ statistically (P < .05). Groups were compared by the Kruskal-Wallis test.
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the higher occurrence of ear and tail lesions in
the treatment with 7.50 pigs per feeder hole
was mainly associated with the increase in
pigs per feeder hole since the space allowance
was the same (0.23 m* per pig) for all pigs of
the present study; however, a combined effect
of the larger group size (30 pigs per pen) in
this treatment cannot be discarded.

In large group sizes, social organization of
the pigs may be altered, although the exact
group size this occurs is unknown.? Given
that group size and number of pigs per feed-
er hole changed simultancously across the
treatments, it is not possible to separate the
relative effects from each of these factors on
the responses observed in this study. How-
ever, results from previous research provide
some indication that may explain the dy-
namic of the effects on performance caused
by these two factors. Spoolder et al 2 report-
ed no effect on growth performance (from
36 to 85 kg BW) with group sizes of 20, 40,
and 80 pigs per pen. Likewise, Wolter et al*°
observed similar growth rates for groups

0f 25, 50, or 100 pigs in a wean-to-finish
system. Evaluating the association between
feeder space and group size, Turner et al®!
reported that a reduction in feeder space
from 4.25 to 3.25 cm per pig during the
growing and finishing periods significantly
decreased feed intake regardless of group size
(20 vs 80 pigs per pen). The range of group
sizes of the present study (15 to 30 pigs per
pen) was relatively narrower than that used
in the aforementioned studies in which the
growth performance was not affected by the
group size. It is important to note that, in
the current study, although the number of
pigs per pen changed along with the number
of pigs per feeder hole, the stocking density
was kept the same across all treatments using
movable gates.

Reducing the number of pigs per feeder
hole through a decrease in group size can

be a valid strategy to improve growth per-
formance and animal welfare when space
allowance is restricted. Importantly, number
of pigs per feeder hole and group size should
be considered when planning the placement
of pigs in nurseries. Further research evaluat-
ing the effects of number of nursery pigs per
feeder hole under restricted space allowance
while maintaining constant group size is
warranted.

Implications

Under the conditions of the present study,
decreasing the number of pigs per feeder
hole through a reduction in group size while
maintaining a consistent space allowance:

e Reduced the incidence of ear and tail
lesions.

o Tended to increase growth rate during
the overall period.

e Reduced the time to onset of feed in-
take and increased feed consumption in
the initial phase of the nursery period.

Acknowledgments

Conflict of interest
None reported.

Disclaimer

Scientific manuscripts published in the Jour-
nal of Swine Health and Production are peer
reviewed. However, information on medica-
tions, feed, and management techniques may
be specific to the research or commercial
situation presented in the manuscript. It is
the responsibility of the reader to use infor-
mation responsibly and in accordance with
the rules and regulations governing research
or the practice of veterinary medicine in
their country or region.

References

1. Le Dividich J, Séve B. Effects of underfeeding dur-
ing the weaning period on growth metabolism, and
hormonal adjustments in the piglet. Domest Anim
Endocrinol. 2000;19:63-74.

2. Dong GZ, Pluske JR. The low feed intake in
newly-weaned pigs: problems and possible solutions.
Asian-Australas ] Anim Sci. 2007;20:440-452.

3. Wolter BF, Ellis MB, Corrigan BP, DeDecker JM,
Curtis SE, Parr EN, Webel DM. Effect of restricted
post weaning growth resulting from reduced floor
and feeder-trough space on pig growth performance
to slaughter weight in a wean-to-finish production
system. J Anim Sci. 2003;81:836-842.

4. Lindemann MD, Kornegay ET, Meldrum JB,
Schurig G, Gwazdauskas FC. The effect of feeder
space allowance on weaned pig performance. J Anim
Sci. 1987;64:8-14.

5. Madec F, Le Dividich J, Pluske JR, Verstegen MWA.
Environmental requirements and housing of the
weaned pig. In: Pluske JR, Le Dividich ], Verstegen
MWA, eds. Weaning the pig: concepts and consequences.
The Netherlands: Wageningen Academic Publishers.
2003:337-355.

6. DeDecker JM, Ellis M, Wolter BF, Corrigan BP,
Curtis SE, Hollis GR. Effect of stocking rate on pig

performance in a wean-to-finish production system.
Can ] Anim Sci. 2005;85:1-5.

7. Botermans JAM, Georgsson L, Westrom BR,
Olsson AC, Svendsen J. Effect of feeding environ-
ment on performance, injuries, plasma cortisol and
behavior in growing-finishing pigs: studies on indi-
vidual pigs housed in groups. Acta Agric Scand Sect
A Anim Sci. 2000;50:250-262.

8. Schroder-Petersen DL, Simonsen HB. Tail biting
in pigs. Vet J. 2001;162:196-210.

9. National Research Council. Nutrient Require-
ments of Swine. 117 ed. Washington, DC: National
Academy Press; 2012.

10. Bruininx EM, Binnendijk GP, Van Der Peet-
Schwering CMC, Schrama JW, de Hartog LA,
Everts H, Beynen AC. Effect of creep feed consump-
tion on individual feed intake characteristics and
performance of group-housed weanling pigs. J Anim
S¢i. 2002;80:1413-1418.

11. Sulabo RC, Tokach MD, DeRouchey JM,
Dritz SS, Goodband RD, Nelssen JL. Influence of
feed flavors and nursery diet complexity on pre-
weaning and nursery pig performance. J Anim Sci.
2010;88:3918-3926.

12. Pluske JR, Hampson DJ, Williams IH. Factors
influencing the structure and function of the small
intestine in the weaned pig: a review. Livest Prod Sci.
1997;51:215-236.

13. Weber EK, Stalder KJ, Patience JE. Wean-to-
finish feeder space availability effects on nursery
and finishing pig performance and total tract
digestibility in a commercial setting when feeding
dried distillers grains with solubles. ] Anim Sci.
2015;93:1905-1915.

14. Pluske JR, Williams IH, Aherne FX. Mainte-
nance of villous height and crypt depth in piglets by
providing continuous nutrition after weaning. Anim

Sci. 1996;62:131-144.

15. Pluske JR, Williams IH, Aherne FX. Villous
height and crypt depth in piglets in response to
increases in the intake of cows’ milk after weaning.
Anim Sci. 1996;62:145-158.

16. Vente Spreecuwenberg MAM, Beynen AC. Diet
mediated modulation of small intestinal integrity in
weaned piglets. In: Pluske JR, Le Dividich J, Verste-
gen MWA, eds. Weaning the pig: concepts and con-
sequences. The Netherlands: Wageningen Academic
Publishers. 2003:145-198.

17. Wolter BF, Ellis M, Curtis SE, Parr EN,
Webel AM. Effects of feeder-trough space and
variation in body weight within a pen of pigs on

performance in a wean-to-finish production sys-
tem. J Anim Sci. 2002;80:2241-2246.

18. D’Eath RB, Arnott G, Turner SP, Jensen T,
Lahrmann HP, Busch ME, Niemi JK, Lawrence AB,
Sandoe P. Injurious tail biting in pigs: how can it be
controlled in existing systems without tail docking?
Anim. 2014;8:1479-1497.

19. Moinard C, Mendl M, Nicol C]J, Green LE. A
case control study of on-farm risk factors for tail bit-
ing in pigs. Appl Anim Bebav Sci. 2003;81:333-355.
20. Jericho KW, Church TL. Cannibalism in pigs.
Can Vet J. 1972;13:156-159.

21. Georgsson L, Svendsen J. Degree of competition
at feeding differentially affects behavior and perfor-
mance of group-housed growing-finishing pigs of
different relative weights. J Anim Sci. 2002;80:376-
383.

22. Smulders D, Hautekiet V, Verbeke G, Geers R.
Tail and ear biting lesions in pigs: an epidemiologi-
cal study. Anim Welfare. 2008;17:61-69.

23. Morrow ATS, Walker N. Effects of number

and siting of single-space feeders on performance

and feeding behavior of growing pigs. J Agric Sci.
1994;122:465-470.

Journal of Swine Health and Production — Volume 27, Number 1

17



24. Taylor NR, Main DC]J, Mendl M, Edwards SA.
Tail-biting: A new perspective. ez J. 2010;186:137-
147.

*25. Gonyou HW.. The influences of group size on
behavioral vices and cannibalism. Proc Allen D.

Leman Swine Conf. St. Paul, Minnesota. 1998:237- Common (US) Metric To convert Multiply by

239. 1oz 2835g oztog 284

26. Street BR, Gonyou HW. Effects of housing fin-

ishing pigs in two group sizes and at two floor space 11b (16 oz) 453.59 g Ib to kg 0.45

allocations on production, health, behavior, and 221 1k k | 22

physiological variables. J Anim Sci. 2008;86:982- 212 g ioll2 :

991. 1in 2.54 cm intocm 2.54

27.'Kallio PA, Janczak AM, Valros AE, Edwards SA, 039in 1 @ & o i 0.39

Heinonen M. Case control study on environmental,

nutritional and management-based risk factors 1ft(12in) 0.31Tm fttom 0.3

for tail-biting in long-tailed pigs. Anim Welfare.

zcz)rltg;lz%l;ln_%,z ong-tailed pigs. Anim Welfare 308 ft m — 308

28. Spoolder HAM, Edwards SA, Corning S. Effects 1 mi 1.6 km mi to km 1.6

of group size and feeder space allowance on welfare 5 .

in Anishing pigs. Anim Sci. 1999:69:481-489. 0.62 mi 1km km to mi 0.62

29. Arey DS, Edwards SA. Factors influencing ag- 1in2 6.45 cm? in? to cm? 6.45

gression between sows after mixing and the conse- ) 2 2. .o

quences for welfare and production. Livest Prod Sci. 0.16in 1cm cm-toin 0.16

1998;56:61-70. 112 0.09 m2 2 to m>2 0.09

30. Wolter BE, Ellis M, Curtis SE, Augspurger NR, 2 2 5 2

Hamilton DN, Parr EN, Webel DM. Effect of group 10.76 ft Tm m* to ft 10.8

size on pig perfor.manc.e in a wean-to-finish produc- 13 0.03 m3 3 tom3 0.03

tion system. ] Anim Sci. 2001;79:1067-1073. 3 3 . 2

31. Turner SP, Dahlgren M, Arey DS, Edwards SA. 353 ft Tm m* to ft 35

Effect of social group size and init}al li\fc w;ight on 1 gal (128 fl 02) 38L galtolL 3.8

feeder space requirement of growing pigs given food

ad libitum. Anim Sci. 2002;75:75-83. 0.264 gal 1L L to gal 0.26

*Non-refereed reference. 1qt(32floz) 946.36 mL qttolL 0.95
WGl 33.815fl oz 1L L to gt 1.1

g9

CONVERSION TABLES

Weights and measures conversions

Temperature equivalents (approx)

Conversion chart, kg to Ib (approx)

1 tonne = 1000 kg

°F °C Pig size Lb Kg
39 0 Birth 3.3-44 15-2.0
50 10 Weaning 7.7 35
60 15.5 Uy s
61 16 2 10
65 18.3 Nursery 33 15
70 21.1 44 20
75 23.8 >3 25
80 26.6 c :6 4310
9
82 )8 rower 5
110 50
85 294
132 60
90 322
Finisher 198 90
102 38.8
220 100
103 394
= 00 231 105
: 242 110
105 40.5 253 115
106 411 Sow 300 135
212 100 661 300
F=("Cx9/5)+32 Boar 794 360
C=("F-32)x5/9 800 363

1 ppm =0.0001% = 1 mg/kg = 1 g/tonne
1ppm = 1mg/L
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