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Summary

Objective: Determine the effect of
drinker number (1, 2, or 3 drinkers/

pen) on the frequency and duration for
drinker visits, aggressive interactions

in the drinker vicinity, drinker location
preference, and water disappearance for
7-week-old nursery pigs.

Materials and methods: Two hundred
twenty-five, 7-week-old gilts identified
with unique numbers were commer-
cially housed (25 gilts/pen). Three treat-
ments were compared with 3 pens/treat-
ment: 1drinker (treatment 1), 2 drinkers
(treatment 2), and 3 drinkers (treatment
3). One camera was positioned over each

drinker to record behavior between
7:00 AM and 12:59 PM over 2 consecutive
days. In addition, 1 water meter was in-
stalled on each water line to record wa-
ter disappearance.

Results: Pigs in treatment 3 visited and
spent more time at the drinkers com-
pared to the other 2 treatments (P =.02).
Pigs in treatment 1 had more and longer
duration of aggressive interactions in the
drinker vicinity compared to the other 2
treatments between 7:00 AM to 7:59 AM
(P=.02). When offered 3 drinkers, pigs
spent the least amount of time at the
drinker across from the feeder near the
alleyway (P < .001). Total water disap-
pearance was greatest for treatment 1
and least for treatment 2.

Implications: Under study conditions,
3 drinkers increased visits and time at
drinkers without increasing aggressive
interactions. Pigs exhibited location
preference when offered 3 drinkers.
Results can inform producers on water
placement in pens.
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Resumen - Proporcion de bebederos
alechones en el destete: Comporta-
miento durante 2 dias, de bebida,
agresion y preferencia de la ubicacion
del bebedero

Objetivo: Determinar el efecto del
nuamero de bebederos (1, 2, o 3 bebeder-
os/corral) sobre la frecuencia y duracién
de las visitas a los bebederos, interac-
ciones agresivas en las cercanias de los
bebederos, preferencia de ubicaciéon de
los bebederos y desaparicion de agua

en lechones de 7 semanas de edad en el
destete.

Materiales y métodos: Doscientas vein-
ticinco primerizas de 7 semanas de edad
identificadas con nimeros inicos se

alojaron comercialmente (25 primerizas/
corral). Se compararon tres tratamientos
con 3 corrales/tratamiento: 1 bebedero
(tratamiento 1), 2 bebederos (tratamien-
to 2), y 3 bebederos (tratamiento 3). Se
colocé una cdmara sobre cada bebedero
pararegistrar el comportamiento entre
las 7:00 AM y las 12:59 PM durante 2 dias
consecutivos. Ademas, se instal6 1 me-
didor de agua en cada linea de agua para
registrar la desaparicién del agua.

Resultados: Los cerdos del tratamiento
3 visitaron y pasaron mds tiempo en los
bebederos en comparacién con los otros
2 tratamientos (P =.02). Los cerdos en el
tratamiento 1 tuvieron mas interaccio-
nes agresivas y mas duraderas alrededor
del bebedero en comparacién con los

otros 2 tratamientos entre las 7:00 AM y
las 7:59 AM (P =.02). Cuando se les ofre-
cieron 3 bebederos, los cerdos pasaron
menor cantidad de tiempo en el bebe-
dero frente al comedero cerca del pasillo
(P<.001). La desaparicion total de agua
fue mayor para el tratamiento 1 y menor
para el tratamiento 2.

Implicaciones: En las condiciones de
este estudio, 3 bebederos aumentaron
las visitas y el tiempo en los bebederos
sin aumentar las interacciones agresi-
vas. Los cerdos mostraron una preferen-
cia de ubicacién cuando se les ofrecieron
3 bebederos. Los resultados pueden dar
informacién a los productores sobre la
colocacidon del agua en los corrales.

CJJ, AKJ, KJS, LJS, CRS: Department of Animal Science, Iowa State University, Ames, Iowa.

RAE, JTH: Boehringer Ingelheim Vetmedica, Ames, Iowa.

PRD: Cargill Pork, Wichita, Kansas.

LAK: Swine Medicine Education Center, Veterinary Diagnostic Production Animal Medicine, Iowa State University, Ames, lowa.

Corresponding author: Dr Anna K. Johnson, 2356-F Kildee Hall, Department of Animal Science, Iowa State University, Ames, IA 50011;

Tel: 515-294-2098; Email: johnsona@iastate.edu.

This article is available online at http://www.aasv.org/shap.html.

Jackson CJ, Johnson AK, Stalder KJ, Edler RA, Holck JT, DuBois PR, Karriker LA, Sadler L], Stambuk CR. Drinker to nursery pig ratio: Drinking
behavior, aggression, and drinker location preference over 2 days. J Swine Health Prod. 2021;29(2):81-89.

Journal of Swine Health and Production — Volume 29, Number 2

81



Résumé - Ratio abreuvoirs/porce-

lets en pouponniére: Comportement
d’abreuvement, agression et préférence
de lalocalisation des abreuvoirs pen-
dant une période de 2 jours

Objectif: Déterminer l'effet du nom-

bre d’abreuvoirs (1, 2, ou 3 abreuvoirs/
enclos) sur la fréquence et la durée

des visites aux abreuvoirs, les interac-
tions agressives dans la proximité des
abreuvoirs, les préférences dans la local-
isation des abreuvoirs et la disparition
de l'eau chez des porcelets en poupon-
niere agés de 7 semaines.

Matériels et méthodes: Deux cent vingt-
cing cochettes dgées de 7 semaines,
identifiées avec un numéro unique,
furent logées commercialement (25 co-
chettes/enclos). Trois traitements furent

comparés avec 3 enclos/traitement : un
abreuvoir (traitement 1), deux abreuvoirs
(traitement 2), et trois abreuvoirs (trait-
ement 3). Une caméra était position-

née au-dessus de chaque abreuvoir afin
d’enregistrer le comportement entre

7:00 AM et 12:59 PM pendant 2 jours con-
sécutifs. De plus, un compteur d’eau a été
installé sur chaque ligne d’alimentation
en eau afin d’enregistrer la disparition
d’eau.

Résultats: Les porcs du groupe de traite-
ment 3 ont visité et passé plus de temps
aux abreuvoirs comparativement aux
deux autres groupes de traitement (P =
.02). Les porcs du groupe de traitement
lavaient plus et pour plus longtemps des
interactions d’agressivité a la proximité
de I'abreuvoir comparativement aux

deux autres traitements entre 7:00 AM M
et 7:59 AM (P =.02). Lorsqu’on offrait trois
abreuvoirs, les porcs ont passé le moins
de temps a 'abreuvoir de l'autre c6té de
la mangeoire pres de l'allée (P < .001). La
disparition totale d’eau était plus grande
pour le traitement 1 et 1a plus petite pour
le traitement 2.

Implication: Dans les conditions de

la présente étude, la présence de trois
abreuvoirs augmentait les visites et le
temps passé aux abreuvoirs sans aug-
menter les interactions d’agressivité.
Les porcs ont démontré des préférences
de localisation lorsque trois abreuvoirs
étaient offerts. Les résultats peuvent
renseigner les producteurs sur le posi-
tionnement de I'eau dans les enclos.

ater function, quality,! and
quantity are essential to the
individual pig’s health and wel-

fare.? Water is essential for a variety of
biochemical reactions to function cor-
rectly, it supplies a protective cushioning
to the nervous system (ie, cerebral-spi-
nal fluid), and is required for the lubri-
cation of joints.? In addition, nutrients
are transported to tissues via water and
waste products from cell metabolism are
removed.

Water accounts for approximately 80% of
body weight at birth and declines to 50%
in a finished market pig.* Nursery pigs
require 2.65 L/pig/day at a flow rate of 0.24
to 0.47 L/min.> If 10% or more of body wa-
ter is lost, it can result in devastating con-
sequences, such as severe dehydration,
salt poisoning, and, in extreme cases,
death.%’ Drinking is defined as voluntary
oral ingestion of liquids® and refers to
total water consumption. Drinking be-
havior develops over the first few days
post weaning,?° with pigs engaging in 60
drinking visits per day (< 10 s/bout).’ Wa-
ter intake follows a stable diurnal pattern
at a group level'® and can be influenced
by drinker design,'>!? diet,!®!* environ-
mental conditions,! health status,¢ so-
cial competition,!” drinker maintenance,
and location.?

Although water quantity is critical for
nursery pig health and overall welfare,
limited scientific research has been
published that evaluates optimal pig-to-
water resource ratios (ie, pig to drinker)
and where it is best to place water re-
sources within a pen.? A current recom-
mendation is 1:10 drinker to pig ratio,!8
however these ratios of pig to drinker
are often higher on farm (Paul DuBois,
DVM, email communication, 2006).

Andersen et al'® considered individual
pig drinking patterns as a potential
tool for disease monitoring. Pigs were
housed as either 3 or 10 pigs/pen with

1 water nipple. The authors reported
that overall, pigs spent 594 seconds at
the nipple during 24 hours distributed
among 44 visits. During this period, 5L
of water were used, of which > 30% was
wasted. With 3 pigs/water nipple, pigs
visited the drinker less often and drank
less. This study was useful in compar-
ing different group sizes and the effects
on water consumption, but a limitation
was that it did not offer more drinking
options in the pen, thus decreasing the
number of nursery pigs per drinker.

Therefore, the objectives of this study
were to determine the effect of 1, 2, or 3
drinkers/pen on the frequency and dura-
tion of drinker visits, aggressive inter-
actions in the drinker vicinity, drinker
location preference, and water disap-
pearance for 7-week-old nursery pigs.

Materials and methods

Animals and location

This project was approved by the Iowa
State University Animal Care and Use
Committee and conducted at a com-
mercial nursery facility in central Mis-
souri. A total of 225 PIC crossbred (mean
[SD] 21 [4] days of age) gilts weighing
5.38 (2.65) kg were assigned to pens by
body weight (all piglets were weighed
individually on an electronic scale ac-
curate to 0.1 kg; PS250 Platform Scale;
Salter Brecknell). Gilts originated from
a single, high-health status sow herd
that was negative by serological testing
for pseudorabies, porcine reproductive
and respiratory syndrome virus, and

Mycoplasma hyopneumoniae; and where
suckling piglets had access to a stain-
less steel nipple water drinker until they
were weaned.

Gilts were housed in nursery pens that
measured 1.83 m x 3.05 m, providing
0.22 m?/pig meeting space recommenda-
tions for pigs at this production stage.!®
Steel penning was used for dividers and
were 3.1 m long x 0.91 m high. Tenderfoot
(Tandem Products, Inc) flooring was uti-
lized in all pens and pigs had ad libitum
access to a corn-soy diet formulated to
meet or exceed NRC requirements.? Di-
ets were provided through a 5-hole stain-
less steel feeder 68.6 cm high x 91.4 cm
long. The building was curtain sided and
pigs received natural light. Farm person-
nel observed all pigs at 7:30 AM and 3:30
PM. Environmental temperature was
electronically recorded using data log-
gers (Hobo Pro series; Forestry Supplies,
Inc). A data logger was suspended over
each pen from the feed auger at a height
of 92 cm from the ground. Ambient tem-
perature (°C) and relative humidity (%)
were recorded at 10-minute intervals for
the duration of the trial. Mean environ-
mental measurements were 24.8°C and
51.0% relative humidity for the duration
of the trial.

Treatments and experimental
design

A total of 9 pens were used (n = 3/treat-
ment) with twenty-five, 7-week-old nurs-
ery pigs/pen. Each pen contained 1, 2, or
3 stainless steel nipple cup drinkers that
measured 12.7 cm deep x 28.6 cm high

x 17.8 cm wide (Farmweld DRIK-O-MAT
Wean-to-Finish Cup; Farmweld, Inc).
Treatment 1 was defined as 1 drinker/
pen (1:25 drinker to pig ratio) and the
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drinker was positioned on the same side
as the feeder and near the back gate (F;
Figure 1). Treatment 2 was defined as

2 drinkers/pen (1:12 drinker to pig ratio)
and the drinkers were positioned at F
and close to the back gate opposite the
feeder (O; Figure 1). Treatment 3 was
defined as 3 drinkers/pen (1:8 drinker to
pig ratio). Drinker positions were F, O,
and across from the feeder next to the
alleyway gate (A; Figure 1).

Behavior equipment and
collection

One day prior to behavior recording,
each gilt was identified with a unique
number placed on its back between the
scapula using an animal safe crayon
(Laco Twist-Stick Livestock Marker;
LA-CO). One 12 V black and white close
circuit television camera (Model WV-
CP484, Panasonic Matsushita Co Ltd)

was positioned over each drinker. Behav-
ior was recorded between 7:00 AM and
12:59 PM over the 2 consecutive trial days
(2700 hours of data recorded; RECO-204;
Darim Vision Corp) at 1 frame/s. Behav-
ioral video acquisition was collected in
real time using the Observer software by
1trained observer (The Observer Version
5.0.25; Noldus Information Technology).
The observer was trained to the etho-
gram (Table 1) prior to data collection. A
total of 18 (6/treatment), 5-minute video
clips were selected using the Excel ran-
dom number generator software. The
trainer and the student scored the same
video clips until 90% inter-reliability was
achieved.

Water flow rates and
disappearance

Water flow rates met industry flow stan-
dards (mean 0.47 L/min).> A water meter

(DLJ-hose Bibb; Daniel L. Jerman Co)
was installed on each water line to each
nursery pen so that water disappearance
for each treatment could be recorded.
Water disappearance (water consumed
and wasted) from all pens was recorded
on both trial days for each hour between
7:00 AM and 12:59 PM. Water disappear-
ance occurred when a pig depressed the
nipple located inside the drinker dur-
ing a visit, and water was drawn down
through the pipe passing through the
water meter which then read the amount
of water drawn. For behavior observa-
tions, only visits > 5 seconds in duration
were assessed, as Turner et al'’ deter-
mined that it is not possible to conclude
if water is drawn during shorter visits.

Figure 1: Placement of drinkers within the nursery pen. Treatment 1 was defined as 1 drinker/pen (1:25 drinker to pig ratio)
and the drinker was positioned on the same side as the feeder and close to the back gate (F). Treatment 2 was defined as
2 drinkers/pen (1:12 drinker to pig ratio), and the drinkers were positioned as close to the back gate opposite the feeder
(0) and F. Treatment 3 was defined as 3 drinkers/pen (1:8 drinker to pig ratio). Drinker positions were F, 0, and the third
drinker was positioned across from the feeder next to the alleyway gate (A).
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Statistical analysis

The frequency and duration of visits to
the drinker and frequency and dura-
tion of aggressive interactions around
the drinker made by each pig were ac-
quired through Observer and entered
into Microsoft Excel Software. Any visit
< 5 seconds in duration was not included
in the final analysis. The data was sorted
by day, pen, pig, and hour. The total
frequency visits to the drinker and the
total time spent at the drinker for each
observed hour were calculated. The
total frequency of visits and visit dura-
tion on an hourly basis were analyzed
by ANOVA for parametric data using the
PROC MIXED procedure of SAS (SAS In-
stitute, Inc) with pen as the experimen-
tal unit. Treatment (1, 2, and 3), pen (1-9),
and pig number (1-25) being discrete
variables were considered fixed effects
and were included in the model (PROC
MIXED, class statement). Day was ini-
tially included in the model, but due to
being nonsignificant, was removed. The
statistical model included the param-
eter of interest (treatment). Body weight
(kg) of gilts at day 42 was used as a linear
covariate. Pen nested within both treat-
ment and day was included as a random
effect in the model. A value of P< .05
was considered significant. Descriptive

results for the water disappearance data
were calculated. Total water disappear-
ance was presented by treatment over
the 2-day trial.

Results

Frequency and duration of visits
to the drinker

Total drinker visit frequencies during
the 6-hour observation period were dif-
ferent between treatments. Pigs in treat-
ment 1 and 2 made fewer total visits com-
pared to treatment 3 (P =.02; Table 2).
Pigs assigned to treatment 3 visited the
drinker more times when compared to
pigs from treatment 2 during the first
hour from 7:00 AM to 7:59 AM (P =.03).
Between 8:00 AM to 8:59 AM and 12:00 PM
to 12:59 PM, treatment 3 pigs visited the
drinkers more than pigs from the other
2 treatments (P =.01). For all other hours
there were no treatment differences in
the frequency of visits to the drinkers
(P> .05; Table 2). Total drinker visits
during the 6-hour observation period
differed between treatments (P =.02;
Table 3) with treatment 3 pigs spending
a greater amount of time at the drinkers
when compared to pigs assigned to the
other 2 treatments. Pigs in treatment 2
spent more time at the drinker than pigs

in treatment 1. Drinker visit duration dif-
fered between 8:00 AM to 8:59 AM, where
pigs assigned to treatment 1 spent less
time at the drinkers when compared to
pigs assigned to treatment 3 (P =.05).
Between 12:00 PM and 12:59 PM, treat-
ment 1 pigs spent less time per visit at
the drinker compared to pigs assigned

to the other 2 treatments (P =.02). For all
other hours, there were no treatment dif-
ferences for the duration of a visit at the
drinkers (P > .05; Table 3).

Frequency and duration of
aggressive interactions around
the drinker

Total aggressive interaction frequen-
cies in the drinker vicinity were not
different between treatments (P =.28;
Table 4). When comparing the frequency
of aggressive interactions hourly across
treatments, more aggressive interactions
occurred around the drinker within treat-
ment 1 compared to the other treatments
between 7:00 AM to 7:59 AM (P =.02). How-
ever, for all other hours, aggressive in-
teractions in the drinker vicinity did not
differ (P > .05; Table 4). Total duration of
time engaged in aggressive interactions
around the drinker were not different
between treatments (P =.80; Table 5).
When comparing aggressive interaction
duration hourly across treatments, pigs

Table 1: Ethogram used to analyze the frequency and duration of drinking visits and the frequency and duration of
aggressive interactions when 7-week-old nursery pigs were given 1, 2, or 3 stainless steel nipple cup drinkers during a
6-hour observational period* over 2 consecutive days in a commercial nursery

Measure Description
Visits
Frequency Began each time the individual nursery pig’s head was in the drinker and
terminated when the pig’s head moved out of the drinker for > 5 s.
Duration Total time per visit > 5 s at the drinker.

Aggressive interactions

Aggression in the vicinity of the drinker was defined as any fight, bully, head-knock,

or chase which occurred in a radius of 0.6 m* or less from the edge of the drinker.

Frequency

Frequency of aggressive interactions were calculated as totals for the 6-hour

observation period of each day and for each hour of each day.

Duration

The duration (seconds) of aggressive interactions were calculated as totals for the

6-hour observation period of each day and for each hour of each day.

Drinker location preference

Location preference for the drinker was defined as the duration (seconds) spent in

the drinker vicinity (0.6 m or less from the edge of the drinker#). Drinker location
preference was determined for treatment 2 and 3 separately.

* Behavior was recorded between 7:00 AM and 12:59 PM over the 2 consecutive trial days at 1 frame/s.

T Turner et al” used alternate 5-hour blocks over 24 hours to analyze growing pig drinking behavior. This work defined drinking
behavior as when a pig has its head in the drinker for > 5 seconds.

* The 0.6 m was rationalized as an average two-third lengths of a 7-week-old nursery pig (beginning at the snout). The drinker
proximity was measured using the ruler tool in Adobe Photoshop CS5 (Adobe Systems Inc). The ruler tool was calibrated using the
ratio of the length and the pixel length of a nursery pen gate divider. A conversion ratio was determined and a semi-circle was
drawn out onto a clear transparency sheet taped to the computer screen from the edge of the drinker. Any aggressive interactions
that occurred within the semi-circle were considered “aggressive interactions around the water source.”
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Table 2: Least square means (SE) of the effect of drinker number (1, 2, or 3 drinkers*) on the frequency of drinker visits > 5
seconds performed by 7-week-old nursery pigs during a 6-hour observational period over 2 consecutive days

Treatment'
Hour 1 2 3 SE P¥
7:00 - 7:59 AM 12500 0.92 1.3b 0.1 .03
8:00 - 8:59 AM 2.32 2.62 3.7b 0.3 .01
9:00 - 9:59 AM 1.6 1.8 2.1 0.4 .60
10:00 - 10:59 Am 1.2 1.0 1.1 0.3 .66
11:00 - 11:59 Am 1.9 1.9 2.5 0.2 .08
12:00 - 12:59 Pm 2.28 2.42 3.20 0.2 .01
Total frequency of visits 10.42 10.62 13.9P 0.8 .02

* Trial conducted in November 2006 using 9 pens of 25 gilts/pen for each treatment (3 pens/treatment; n = 225 pigs) in a complete
random design. Each pen contained 1, 2, or 3 stainless steel nipple cup drinkers (12.7 cm deep = 28.6 cm high x 17.8 cm wide; Farmweld
DRIK-O-MAT Wean-to-Finish Cup; Farmweld, Inc).

T Treatment 1 was defined as 1 drinker/pen (1:25 drinker to pig ratio) and the drinker was positioned on the same side as the feeder
and close to the back gate. Treatment 2 was defined as 2 drinkers/pen (1:12 drinker to pig ratio), and the drinkers were positioned
as close to the back gate opposite the feeder and same side as the feeder. Treatment 3 was defined as 3 drinkers/pen (1:8 drinker
to pig ratio). Drinker positions were close to the back gate same side as the feeder, opposite the feeder, and the third drinker was
positioned across from the feeder next to the alleyway gate.

* ANOVA; pen nested within both treatment and day was included as a random effect in the model with body weight (kg) used as a

linear covariate.

ab Different superscripts within an hour indicate significant differences (P < .05).

Table 3: Least square means (SE) of the effect of drinker number (1, 2, or 3 drinkers) on the duration of visits > 5 seconds
performed by 7-week-old nursery pigs during a 6-hour observation period over 2 consecutive days

Treatment’, s

Hour 1 2 3 SE Pt
7:00 - 7:59 AM 16.7 11.3 15.7 1.8 A1
8:00 - 8:59 AM 29.62 BEI5EY 46.7° 4.3 .05
9:00 - 9:59 AM 17.2 25.2 29.1 5.7 .38
10:00 - 10:59 AM 15.8 12.5 14.2 2.3 .62
11:00 - 11:59 AM 22.5 27.4 317 3.8 28
12:00 - 12:59 PMm 23.52 35.40 41.0P 3.6 .02
Total duration of time 125.32 147.3° 178.4¢ 16.3 .02

* Trial design and treatments described in Table 2.
T ANOVA; pen nested within both treatment and day was included as a random effect in the model with body weight (kg) used as a

linear covariate.

ab.c Different superscripts within an hour indicate significant differences (P < .05).

assigned to treatment 1 spent more time
engaged in aggressive interactions in the
drinker vicinity compared to the other
treatments between 7:00 AM to 7:59 AM
(P=.02). For the other time periods,
there were no differences in aggressive
interactions duration around the drink-
er (P> .05; Table 5).

Drinker location preference

Total duration of time nursery pigs spent
at a specific drinker for treatment 2 were

not different (144.7 [16.3] seconds at F vs
158.2 [18.3] seconds at O; P=.47). When
comparing the duration of time spent at
the drinkers during specific hours across
locations for treatment 2, there were no
differences between F and O (P > .05). For
pigs in treatment 3, there was a differ-
ence between all locations in the total
time spent with more time spent at O
than the other 2 drinker locations (135.9
[16.2] seconds at F vs 188.3 [16.4] seconds
at O vs 61.4 [18.1] seconds at A; P < .001).

When comparing the duration of time
spent at the drinkers hourly, pigs pre-
ferred O over A (P < .05), but this prefer-
ence was not observed during the last
hour (P > .05; Figure 2).

Water disappearance

Cumulative water disappearance for the
12-hour observation period was 512.7 L
(treatment 1), 356.9 L (treatment 2), and
482.1L (treatment 3). When evaluating
water disappearance based on location,
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Table 4: Least square means (SE) of the effect of drinker number (1, 2, or 3 drinkers) on the frequency of aggressive

interactions performed by 7-week-old nursery pigs near a drinker during a 6-hour observation period over 2 consecutive

days
Treatment”
Hour 1 2 3 SE Pt
7:00 - 7:59 AM 0.182 0.08> 0.040 0.03 .02
8:00 - 8:59 Am 0.65 0.49 0.77 0.17 49
9:00 - 9:59 AM 0.26 0.26 0.34 0.08 T4
10:00 - 10:59 Am 0.29 0.08 0.16 0.06 12
11:00 - 11:59 Am 0.26 0.30 0.41 0.07 .38
12:00 - 12:59 Pm 0.40 0.40 0.66 0.12 .18
Total aggressive interactions 2.04 1.61 2.38 0.30 .28

* Trial design and treatments described in Table 2.
T ANOVA; pen nested within both treatment and day was included as a random effect in the model with body weight (kg) used as a

linear covariate.

ab pifferent superscripts within an hour indicate significant differences (P <.05).

Table 5: Least square means (SE) of the effect of drinker number (1, 2, or 3 drinkers) on the duration of aggressive
interactions performed by 7-week-old nursery pigs near a drinker during a 6-hour observation period over 2 consecutive

days
Treatment’, s
Hour 1 2 3 SE Pt
7:00 - 7:59 AM 1.222 0.49P 0.16° 0.22 .02
8:00 - 8:59 Am 5.74 3.65 5.56 1.89 .69
9:00 - 9:59 AM 2.48 2.38 1.91 0.74 .84
10:00 - 10:59 Am 2.17 0.76 1.21 0.52 .21
11:00 - 11:59 Am 0.60 2.63 2.94 0.68 .07
12:00 - 12:59 Pm 2.57 3.29 4.37 1.23 .61
Total duration of time 14.78 13.20 16.15 3.23 .80

* Trial design and treatments described in Table 2.
T ANOVA; pen nested within both treatment and day was included as a random effect in the model with body weight (kg) used as a

linear covariate.

ab pifferent superscripts within an hour indicate significant differences (P < .05).

water only disappeared from F for treat-
ment 1 as expected because treatment 1
pigs only had access to this 1 drinker. In
treatment 2 and 3 when pigs were given
a choice, more water disappeared from
the drinker positioned opposite the
feeder close to the back gate (0). Similar
amounts of water disappeared from F
and A locations in treatment 3 (Figure 3).

Discussion

Healthy pigs kept at thermal-neutral
conditions display a distinct drinking
pattern over a 24-hour period. Pigs begin
drinking between 5:00 AM to 6:00 AM,

with a peak in water disappearance
around 1:00 pM followed by a gradual
decline at 4:00 PM, and drinking leveled
off around 10:00 PM.%! Drinking is an
ingestive, cyclic, and sequential behav-
ior event that is often performed with
feeding.?? It can be difficult to precisely
ascertain if a pig is drinking, or justin
the drinker vicinity. Turner et al'” used
alternate 5-hour blocks over 24 hours to
analyze growing pig drinking behavior
using video recording. This work de-
fined drinking behavior as when a pig
has its head in the drinker for > 5 sec-
onds. Based on these previous bodies
of work, drinking patterns and water

disappearance in the current study were
recorded over the morning to early after-
noon hours using video recording, and
only considered a drinking event as be-
ing > 5 seconds. Pig drinker accessibility
was also considered when deciding upon
drinker location within the nursery pen.
Previous work has suggested that drink-
ers placed too close to each other, a wall,
or too close to the feeder can cause 1 or
more pigs to dominate the drinker. Spac-
ing between waterers when using > 1
waterer/pen has been suggested at 31 cm
and located in an area free of incoming
air to prevent freezing of pipes.!
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Figure 2: Least square means (LSM) and SE for nipple cup drinker location preference based on the duration of time spent
at the drinker location when nursery aged pigs were offered a drinker next to the feeder (F), opposite F (0), and next to
the alleyway across from the feeder (A). Different superscripts within an hour indicate a significant difference (P < .05).
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Figure 3: Water disappearance for nursery aged pigs offered a drinker next to the feeder (F), F and opposite F (0), or F, O,
and next to the alleyway across from the feeder (A) by treatment. Treatment 1 had 1 drinker/pen (1:25 drinker to pig ratio),
treatment 2 had 2 drinkers/pen (1:12 drinker to pig ratio), and treatment 3 had 3 drinkers/pen (1:8 drinker to pig ratio).
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The results of this study, although im-
portant, need to be interpreted within
context by producers and veterinarians.
Water intake can be influenced by drink-
er design,'12 diet,!3!* environmental
conditions,!® health status,!® social com-
petition,!” drinker maintenance, and
location.? Weanling pigs consume ap-
proximately 20 kg of water per 100 kg of
body weight daily, while those near mar-
ket weight consume much less, approxi-
mately 7 kg of water per 100 kg of body
weight daily.?® These differences are

due to younger pigs having proportion-
ally greater pulmonary and peripheral
losses.?* To meet these increased water
needs, younger pigs engage in more
drinking related activities over

24 hours.?®

In a review by Weary et al,?¢ the link be-
tween behavior and illness is discussed.
The authors note that abnormal drink-
ing behavior, decreased activity, and
isolation behaviors are indicative of gen-
eral malaise. To compliment these be-
havioral changes, pigs will also display
key clinical signs of inadequate water
consumption, such as dry feces, hollow
eyes, and dehydrated skin. Therefore,
understanding drinking patterns (de-
fined as water disappearance, water con-
sumption, and water wastage) and com-
bining this with behavioral measures
and clinical signs (frequency visits, visit
duration, and water intake per unit of
time!%) are useful to help pork producers
and swine veterinarians predict poten-
tial or actual health issues.?’” Brumm?!
reported that if daily water usage drops

more than 30% or if water usage is se-
verely decreased for 3 continuous days,
this provides evidence of an occurring
health challenge. Producers and veteri-
narians need to understand nursery pig
drinking patterns and water availability
if administering a water-based phar-
maceutical product, electrolyte supply,
acidifiers, or probiotics in conjunction
with antibiotics to maximize health.?82°

Exogenous environmental factors

can also influence drinking. The rec-
ommended thermal conditions for a
US nursery pig are between 18.3 and
32.2°C.Y Brumm?! noted that the daily
drinking needs in warm conditions

for pigs range between 1.89 L/pig/day
for newly weaned piglets to greater
than 5.68 L/pig/day for grow-finish pigs
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using nipple waterers. Several differ-

ent types of drinkers are used in the
United States, such as cup waterers, bite
drinkers, nipple drinkers, nose drink-
ers, troughs, and wet feed systems.3?
Brumm?! reported that wet/dry feeders
and bowl drinkers had lower water to
feed ratios (2.11:1 kg of water per kg of
feed disappearance) when compared to
gate-mounted nipple drinkers which had
higher water to feed ratios (3.35:1 kg of
water per kg of feed disappearance) in
nursery pigs. Regardless of drinker type
implemented on-farm, producers and
veterinarians must ensure that it is suit-
able for the pigs’ age and size, that it can
provide water at an appropriate flow rate
and pressure, and that it is positioned
correctly.?? Finally, group size and space
has been shown to affect pig drinking
behavior. Turner et al'” compared 20 ver-
sus 60 pigs at 0.51 m? and reported that
although water usage was higher when
pigs were housed in larger groups, total
drinking time per pig decreased.

In this study, healthy nursery pigs kept
at thermal-neutral conditions and pro-
vided a nipple cup waterer were com-
pared. Offering 3 drinking resources
resulted in pigs visiting the drinkers

4 times more and for longer (53 seconds
longer than 1 drinker, or 31 seconds
longer than 2 drinkers) over the stud-
ied hours. Our results are slightly lower
than work published by Andersen et all”
who reported that barrows visited the
nipple drinker 21 times between 6:00 AM
and 2:00 PM and spent 274 seconds
drinking. However, differences could be
attributed to the different drinker sys-
tems (stainless steel nipple cup drinker
versus nipple), group sizes (25 pigs/pen
versus 3 or 10, respectively), sex (gilts
versus barrows), age (7 weeks versus

8-9 weeks), average water flow rate

(0.47 L/min versus 0.82 L/min) and the
additional hour that was observed.

When breaking down visits, duration,
and water disappearance by drinker lo-
cation, nursery pigs preferred the drink-
er location opposite the feeder, followed
by the feeder location. These findings
agree with Turner et al'” who compared
4 treatments that varied both pig and
drinker number. The authors concluded
that a 1:10 drinker to pig ratio resulted
in more visits than a 1:20 drinker to pig
ratio. Although feeder visits and feed-
ing behavior were not collected in the
current work, it has been documented
that there is a clear relationship between
feeding and drinking?? along with pre-
ferred times when pigs will drink.2534

Haugse et al®® found that 35% of pigs
would begin drinking immediately after
they were finished eating, and pigs en-
gaged in drinking behavior would subse-
quently initiate feeding 50% of the time.
Thus, this drinker location opposite the
feeder along the back gate may have giv-
en pigs more space to move away from
other pigs that were trying to get to or
were already at the feeder.

When considering the study length of

12 hours and breaking water disappear-
ance down onto a per pig level, treatment
1 pigs used 6.84 L/pig/12 hours, treatment
2 used 4.76 L/pig/12 hours, and treat-
ment 3 used 6.43 L/pig/12 hours. Water
disappearance in this study for nursery
pigs given 1 water source was higher
than reported by Andersen et al.! In
that study the researchers monitored
growing barrows over 24 hours that
had access to 1 water nipple/pen and re-
ported overall water disappearance at
4.99 L/pig/24 hours. We cannot conclude
thatincreased drinker time equates to
higher water consumption as the con-
sumed versus waste was not recorded.
The researchers anecdotally noted that
the alley was used as the preferred dung-
ing area. Dunging is typically done away
from feed and water resources. In the
case of placing 3 waterers, we may have
limited the nursery pig’s ability to dung
away from 1 of the waterers. Therefore,
if producers or veterinarians were con-
sidering increasing water access, then

it would be advisable for placement de-
cisions to be based on avoiding areas
where pigs traditionally dung.

Finally, aggression over all treatments
was low in frequency and short in dura-
tion. These low aggression levels could
be attributed to several factors, such as
pigs had adequate space between water-
ers, pigs had an established hierarchy,
and barn personnel inspected water-
ers daily for correct height and work-
ing abilities. Therefore, in conclusion,
determining where to place drinkers
and the number of drinkers per pen may
improve a nursery pig’s ability to access
adrinker.

Implications
Under the conditions of this study:

® Providing 3 drinkers increased vis-
its and time spent at the drinker.

® Pigs exhibited a location preference
for a drinker opposite the feeder.
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