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PIGLET BEHAVIOR INFLUENCED BY ARTIFICIAL LIGHT DURING
NURSERY PERIOD

Vilmar Rodrigues de Sousa Juniorl, Paulo Giovanni de Abreuz, Osmar Antonio Dalla
Costa’, Leticia dos Santos Lopes * & Luana Araujo Sabino’

ABSTRACT: This study aimed at assessing the behavioral pattern of animals influenced by schedules of light during
the nursery period. The experiment was conducted at the Embrapa Swine and Poultry. The treatments were associated
with the room light, with a different treatment at each room: Program NL — natural light (control); Program 16L:8D —
artificial light for 16 hours and dark for 8 hours a day; Program 23L:1D - artificial light for 23 hours and dark for 1
hour a day. The behavior of the piglets was taped for 24 hours during the first week. The schedules were split into
shifts: morning (06:00 to 12:00), afternoon (13:00 to 18:00) and night (19:00 to 05:00), and the behavior was evaluated
through an ethogram. The piglets presented different behavior in the distinct schedules of light, but without a clear
pattern during the nursery period. Since other studies have pointed out contradictory results, it is required further studies
on this subject.
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PADROES DE COMPORTAMENTO DE LEITOES NA FASE DE CRECHE INFLUENCIADOS PELA
ILUMINACAO ARTIFICIAL

RESUMO: Objetivou-se com este trabalho avaliar o padrdo comportamental dos animais influenciados por programas
de luz na fase de creche. O experimento foi realizado na Embrapa Suinos e Aves. Os tratamentos foram associados a
iluminacdo da sala, sendo em cada sala aplicado um tratamento diferente: Programa LN — iluminag¢@do natural (controle);
Programa 16L:8E — programa de iluminag@o artificial de 16 horas didrias de luz e 8 horas de escuro e Programa 23L:1E
— programa de iluminagdo artificial de 23 horas didrias de luz e 1 hora de escuro. Os comportamentos dos suinos foram
gravados na primeira semana durante 24 horas por dia. Os hordrios foram divididos em turnos, sendo: manha (06:00 as
12:00), tarde (13:00 as 18:00) e noite (19:00 as 05:00) e os comportamentos avaliados por meio de etograma. Os leitdes
nos programas de iluminacdo avaliados apresentaram comportamentos diferenciados ndao tendo um padrdo na fase de
creche. Como existem resultados contraditérios em outros estudos, € necessdrio que se realizem outras pesquisas acerca
do assunto.

PALAVRAS-CHAVE: Etograma, leitoes, luz.

' Universidade Estadual de Campinas - Faculdade de Engenharia
Agricola/FEAGRI. E-mail: sousajunior.vilmar @hotmail.com

? Engenheiro Agricola, D.Sc., pesquisador da Embrapa Suinos e Aves.
E-mail: paulo.g.abreu @embrapa.br

3 Zootecnista, D.Sc., pesquisador da Embrapa Suinos e Aves. E-mail:
osmar@embrapa.br

4 Estatistica, analista , D.Sc., pesquisador da Embrapa Suinos e Aves.
E-mail: leticialopes @ embrapa.br

5 Zootecnista, doutoranda pela Faculdade de Engenharia Agricola —
FEAGRI, UNICAMP. E-amil: luana_as @hotmail.com

Energ. Agric., Botucatu, vol. 30, n.1, p.27-32, janeiro-margo, 2015.



Sousa Junior et al.

Piglet Behavior Influenced By Artificial...

1 INTRODUCTION

Brazilian pig farming has gained prominence in the
international agricultural sector owing to, among other
aspects, low production costs. This activity is performed
staggered over time with a small profit margin, not
considering the individual care to the animals. Their
suffering may result from physical or psychological
deprivation in confinement, such as: lack of space, social
isolation, and inability to move, among others
(CAMPOS et al., 2009).

This intensification of pig farming has been successful in
reducing production costs, and consequently providing
cheaper products to the consumer. However, some
questions have been raised by the consumers as how this
farming system affects the welfare of the animals.
People want to consume meat with ‘ethical quality’, that
is, meat from animal reared, handled, and slaughtered in
systems that promote welfare and that are sustainable
and environmentally friendly (FRASER, 2001).

Researches on methodologies that improve economic
results are very important, but attention should also be
given to the welfare of animals, given the increasing
demand of the consumer market. The behavior analysis
is a way to check the comfort or discomfort of the
animals to the environment, and this is currently
performed by image analysis. This assessment and the
interactive controls of thermal comfort of pigs by image
analysis outweigh the problems caused by the
conventional method of observation, since the own
animals are used as biosensors, in response to
environmental variations through behavioral study
(SILVA et al., 2004), reducing the external influence on
the observed results.

The new regulations (PORTUGAL, 2003) that deal with
issues of animal welfare mention the use of artificial
light in pig farming, requiring the exposure to an
intensity of at least 40 lux for a minimum of § hours a
day, in order to avoid the practice of some farmers that
keep the animals in the dark to prevent fights and
competitions. Lighting plays a key role in animal welfare
(BALDWIN, 1979) and is related to basic needs like
food, water, and heat. Daily rhythms of animal activity
are strongly influenced and determined by light
conditions within 24 hours. Although the endogenous
circadian rhythm is influenced by external factors,
including light, the literature is scarce concerning the
effects of light on swine (AGUGGINI et al., 1992). In
this way, this study evaluated the behavior of animals
influenced by different schedules of light during the
nursery period.

2 MATERIAL AND METHODS

The experiment was developed at the Embrapa Swine
and Poultry, in the municipality of Concérdia, western
Santa Catarina State. The rooms were east-west oriented
and were 5.0 m long, 4.8m wide, with wooden ceiling at
2.4m high. These rooms were divided into two stall
rows, with three 1.9 x 1.0 m units on each side, with

inner and outer metal walls of 0.80m height, and
polyethylene floor suspended at 0.50m height. Each stall
had a tube feeder and nipple drinker. The heating of the
rooms was obtained by using gas heaters, aiming to
maintain the temperature close to 24-26 °C (AMARAL
et al., 2006) during the stay of the piglets in the nursery.
The experimental diet was given ad libitum and based on
corn, soybean meal, dairy by products, supplemented
with minerals, vitamins, and additives, as required for
the nursery phase (ROSTAGNO et al., 2005).

The experiment consisted of a completely randomized
blocks design, with three treatments, six replications per
treatment, and two periods of collection. The periods
comprised two winters and two summers in 2008 and
2009. The blocks (stalls) were defined considering sire,
weight, and position of the stall inside the rooms
(treatments). The experimental unit was made up by a
stall with six piglets each, with a heterogeneous number
of male and female. It was used six stalls per treatment,
three on each side of the room, totaling 36 piglets in each
treatment, and 108 piglets per experimental period. The
animals resulted from crossing Landrace x Large White
females and MS 115 males, weaned at 28,3 + 2,1 days
old, and 9 + 1,2 kg, according to the farm management.
The treatments were associated with room lighting, with
a different treatment at each room: Program NL — natural
light (control); Program 16L:8D — artificial light for 16
hours and dark for 8 hours a day; Program 23L:1D —
artificial light for 23 hours and dark for 1 hour a day.
The schedules were split into shifts: morning (06:00 to
12:00), afternoon (13:00 to 18:00) and night (19:00 to
05:00).

Every room had three windows on the northern side and
two windows on the southern side, used for air
circulation and sunlight entry. On the hallway of the
treatment rooms 23L:1D and 16L:8D, two 100 W-lamps
were installed, source of artificial light, which were
automatically switched on and off by a timer. The light
intensity (lux) was measured within the treatments once
a week, every three hours. For this measure, it was used
a light meter Instrutherm (LD-209) accurate to + 5%.

The recording of images for behavioral analysis of the
piglets was performed by analog infrared cameras with
300 lines of horizontal resolution, with minimum
sensitivity of one lux, 12 V voltage at 180 mA, and a
converging lens of 2.45 mm. The infrared cameras were
used to record the animals in the dark.

Two cameras were used in each treatment, responsible
for recording three stalls each. The images were
collected every day on the first week of the piglets in the
nursery, at times of 0 to 24 hours, allowing continuous
taping of images throughout the observation period.
These images were managed by the software
GEOVISION GV 800. As a criterion for image analysis,
the behaviors were instantaneously evaluated every five
minutes for 24 hours, seven days a week. To this end, all
the animals in the stalls were evaluated, by analyzing the
percentage of variation of the behavioral categories. The
behaviors in question were assessed through an
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ethogram according to studies developed by Dudink et
al.(2006), Guy et al. (2002), Sondergaard et al. (2007)
and Taylor et al. (2006) (Table 1).

Table 1 - Ethogram of behavioral categories of piglets during nursery period

Category Specific Category Definition
Lying agglomerated Piglets lying, with bodies in contact with each other
Inactive Lying alone Lying with ‘1egs undér the. body (ventrél) and/or k.lorizontally stretched,
and may be involved in a different behavior, e.g., sniffing the ground
Sitting Support on the forelimbs and sit on the hind limbs
. . Horizontal movements of the head on the floor (sniffing the ground);
Exploring the environment . .. . .
licking, biting, or manipulating the content of the stall
Active Social Interaction S}Jbtle movements with the head/snout of one piglet toward another;
different from a fight
Eating feed Piglet with the head next to the feeder
Drinking Piglet with the head next to the feeder
Agonistic Any behavior indicating social conflict like: chase, bite, push head to
interaction Fighting head. The interaction may result in injuries on the body of the involved

animals

Data were analyzed by means of the repeated measures
model, using the procedure MIXED of SAS (2003),
being tested 15 structures of variance and covariance,
selecting the one with the lowest value according to the
Akaike’s Information Criterion (AIC). It was tested the
effects of block, shift, year, year season, treatment, and
interaction up to the third level. The unfolding of the
treatment effect was done by a t-test.

3 RESULTS AND DISCUSSION

Lighting

The lighting average results of the schedule treatments
on the first week of piglets in the nursery period are
listed in Table 2.

Significant differences (p<0.05) were detected between
the treatments, with the higher mean values observed for
the schedules with longer artificial lighting (Table 2).

Table 2 - Mean, standard-error and probability level of F-test per treatment and season for the lighting values

(lux) on the first week in the nursery.

Season NL 23L:1D 16L:8D Pr>F
Winter 1.5620.52 ¢ 3454139 a 25382037 b <0.0001
Summer 8.10%2.29 ¢ 52444226 a 39584272 b <0.0001

Mean values followed by different letter in the row, within each season, are significantly different by t-test (P<0.05)

Behavior

For the behavior Exploring the Environment (EE),
significant differences were found in both seasons, when
the program 23L:1D had the lowest percentage values,
except in the first shift in the winter, and the programs
23L:1D an 16L:8D presented lower values than the
program NL. A similar trend was verified for the

behavior Eating Feed (EF), with significant differences
only in the summer, being the lowest values observed in
the program 23L:1D in all seasons when compared with
the other two programs (Table 3). Eating Feeder and the
feeder and drinker, respectively, but not necessarily
eating and drinking.
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Table 3 - Mean, standard-error and probability level of F-test of the percentage of behaviors per shift,

treatment, and season on the first week of the piglets in the nursery.

Winter Summer
Shift NL 23L:1D 16L:8D NL 23L:1D 16L:8D
Exploring the Environment (EE)
Morning 16.45+0.80a 12.52+1.25b 12.22+0.94b 12.11£0.26a 7.96£1.45b 12.09+1.08a
Afternoon 21.19+£1.05a 15.53+1.39b 19.97+0.84a 15.33+1.16a 8.95+1.753b 15.06+1.81a
Night 2.56+0.35 2.76+0.14 2.98+0.28 2.39+0.25a 1.34+0.32b 2.71+£0.25a
Drinking Water (DW)

Morning 0.50+0.11ab 0.75+0.16a 0.26+0.05b 0.26+0.06 0.19+0.06 0.28+0.03

Afternoon 0.37+£0.06b 1.06£0.19a 0.56+£0.21b 0.50+0.10 0.27+0.09 0.39+0.08

Night 0.05+0.02b 0.21£0.05a 0.13+£0.04b 0.03+0.01 0.03+0.01 0.04+0.01

Eating Feed (EF)
Morning 20.88+1.28 18.16+0.83 16.29+1.03 17.30+1.04a 12.23£2.20b 17.55+0.53a
Afternoon 22.71+0.89 20.73+1.13 23.76+0.94 23.32+0.84a 15.68+2.79b 20.87+0.60a
Night 3.01+0.61 3.58+0.41 3.70+£0.76 4.15+0.52a 1.88+0.61b 4.14+0.36a
Social Interaction (SI)

Morning 1.84+0.27ab 2.41+0.41a 1.24+0.15b 1.33+0.49 0.51+0.14 0.62+0.15

Afternoon 2.92+0.46 2.44+0.36 2.24+0.21 1.3940.52 0.42+40.13 1.05+0.28

Night 0.22+0.06b 0.59+0.14a 0.27+0.07b 0.19+0.08 0.03+0.01 0.11+0.03

Fighting (FGH)

Morning 1.2240.22 1.04+0.15 0.79+0.12 0.01£0.01 0.03+0.02 0.16+0.10

Afternoon 1.06£0.18 1.07+0.16 0.87+0.14 0.00£0.00 0.06+0.04 0.15+0.09

Night 0.10+0.03b 0.16+0.03a 0.15+0.04a 0.00£0.00 0.00+0.00 0.02+0.02

Lying agglomerated (LAG)
Morning 49.49+2.13b 58.09+2.01a 64.93+1.94a 46.20+2.64b 61.13+6.85a 46.18+2.21b
Afternoon 39.03+2.40 49.52+42.45 43.93+£2.20 23.36+2.72b 49.6649.02a 27.51+£2.24b
Night 91.89+1.48 90.87+0.52 91.09+0.97 83.45+1.81b 92.2242.60a 85.61£1.45b
Lying alone (LA)

Morning 9.38+1.49 6.54+0.56 4.22+0.51 22.48+2.29 17.72+43.25 22,82+2,99
Afternoon 12.42+1.62 9.15+1.08 8.49+1.16 35.74+2.57a 24.71+4.58b 34,55+4,07a
Night 2.13+0.53 1.76+0.20 1.66+0.22 9.75+1.45a 4.50+1.69b 7,345+1,28a

Sitting (SIT)

Morning 0.22+0.04b 0.48+0.13a 0.04+0.01b 0.31+0.08 0.22+0.06 0,313+0,064
Afternoon 0.30+0.04ab 0.49+0.08a 0.17+0.06b 0.35+0.08 0.25+0.08 0,412+0,080
Night 0.04+0.02b 0.08+0.02a 0.03+£0.01b 0.04+0.01 0.02+0.01 0,030+0,011

Mean values followed by the same letter in the rows, within each season, are not different by t-test (P<0.05)

The behaviors DW, SI and SIT were similar, with
significant differences (p<0.05) only in the winter, where
the lighting program 23L:1D presented higher
percentage values of behavior than the other programs.

In general, the behavior FGH did not present significant
difference between the lighting programs, except for the
night shift during the winter, for the programs 23L:1D
and 16L:8D.

Statistical differences (p<0.05) were found for the
behavior LAG during the summer in all the shifts, in
which the program 23L:1D had greater percentages
compared with the other programs (Table 3). In the

winter, differences were observed only in the morning
shift, with the programs 23L:1D and 16L:8D presenting
the highest percentages (p<0.05) in relation to the
lighting program NL.

Regarding the behavior LA, significant differences
(p<0.05) were registered only during the summer, for the
afternoon and night shifts, when the program 23L:1D
had the lowest percentages.

For a better visualization of the results, data were plotted
into graphs as a function of the behaviors (Figure 1).
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Figure 1 - Frequency of piglets behavior.

4 CONCLUSAO

The piglets assessed in the different schedules of light
presented distinct behaviors, but without a clear pattern
during the nursery period. Since other studies have
pointed out contradictory results, it is required further
studies on this subject.
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