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Abstract

This article briefly describes different conditioning techniques used to help understand learning in farm
livestock and economically important animals. A basic overview of conditioning is included along
with the importance of different conditioning methods, associative and non-associative learning, and
how these principles apply to chickens, horses, cows, goats, pigs, and sheep. Additional information
on learning theory specific for each animal is also provided.
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Resumo

Este artigo descreve brevemente diferentes técnicas de condicionamento usadas para ajudar a
compreender a aprendizagem em animas de criagdo e animais economicamente importantes. Uma
visdo geral basica de condicionamento estd incluida juntamente com a importincia de diferentes
métodos de condicionamento, aprendizagens associativas e ndo-associativas € como esses principios
se aplicam para as galinhas, cavalos, vacas, suinos, caprinos e ovinos. Informacdes adicionais sobre
a teoria de aprendizagem especifica para cada animal também sdo fornecidas.
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Introduction

The senior author has been conducting research on animal behavior in Brazil since the late 1990s.
During this time he has had the opportunity to interact with many Brazilian researchers interested in
the behavior of farm animals. As a result of these interactions, it became apparent that there is the
need for a brief review of conditioning methods and how they can be applied to better the lives of farm
animals. A second rationale for this article is that we believe that the information we provide can be
used to educate local farmers and ranchers regarding the many advantages of applying conditioning
methods. A thorough understanding of species-specific behavior and their ability to be conditioned
through traditional methods can improve safety, efficiency, and production in each industry.
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Animal learning theory and conditioning methods are important to agricultural and farming industries
in order to facilitate improvements in both animal welfare and human safety. For example, the
use of appropriate habituation techniques can help animals transition into novel environments and
reduce stress associated with new management techniques, exposure to novel equipment, husbandry
procedures, or human strangers'”. Furthermore, these same conditioning techniques can be used
to help farmers and veterinarians better handle large animals during medical procedures such as
palpations, examinations, husbandry, breeding, and vaccinations.

Conditioning techniques can also be used to help animals adjust to regular maintenance such as
grooming, milk or fur collection procedures, hoof trimming, and weight data collection. In addition
to management procedures, a more thorough understanding of livestock, their domestication, learning
theory, and conditioning can also help with the development of environmental enrichment products
for both working and agricultural animals®®. With regards to the concepts of conditioning, research
in comparative psychology helps with assessing the similarities and differences between species and
parallels in learning theory can assist with creating new understanding of how farm animals adapt and
learn in new environments®.

The purpose of conditioning methods is to help develop theories of how animals learn. A second,
equally important purpose, is to develop a class of techniques that can be used in an applied setting. In
comparative psychology, learning is defined as a relatively permanent change in behavior that results
from experience®. In order to better understand the process of learning, comparative and animal
behavioral psychologists have created two categories of learning: Associative and Non-Associative.
Associative learning is when an organism learns a behavior based on the association of two or more
events. Both classical and operant conditioning are considered associative learning processes and it
is under these conditions that the animal may learn a new response. Non-associative learning, on the
other hand, is a more basic learning process in which a behavior is changed in response to an event
or stimulus that is repeatedly presented. In this case, the animal does not learn a new behavior, but
instead learns to modify an existing behavior based on a change in environment or stimulus. This
type of learning is considered more fundamental for behavioral modification and is most commonly
seen through the processes of sensitization and habituation.

A Brief Overview of Conditioning Methods

In this section we will present a brief overview of non-associative and associative learning. Non-
Associative learning is broken into sections on habituation and sensitization to help readers understand
the basic principles behind these concepts and techniques. Further information for each concept will
be described in the sections devoted to each livestock species. Associative learning is comprised
of a section on classical conditioning and a section on operant conditioning. Again, the use of each
concept for a given animal is described in the livestock sections.

Non-Associative Learning
Habituation

Non-associative learning is most commonly used with regards to techniques in sensitization and
habituation. Habituation refers to the reduction of a response to a repeated stimulus and includes
some of the following characteristics®:

1. Habituation happens faster when the stimulus is repeated more rapidly.
2. Habituation is slow when the stimulus is weak.
3. Generalization can occur when habituation to one stimulus creates habituation to similar stimulus.

4. Spontaneous recovery occurs when the stimulus is withheld for a prolonged period of time which
results in the recovery of the initial response.

5. The rate of habituation increases as the frequency of training increases.

6. Dishabituation may occur if the stimulus is too strong (too much or too fast) resulting in the return
of the original response.
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7. Habituation of dishabituation can result with the continued application of the dishabituation.
Sensitization

Sensitization is essentially the opposite of habituation since it refers to the increase in frequency or
probability of a behavioral response to a given stimulus. Characteristics of sensitization include:

1. The probability of sensitization increases as the strength of stimulus increases.

2. Generalization can occur when the sensitization of one stimulus results in the same response to
similar stimuli.

3. Repeating exposure to the sensitized stimulus may result in desensitization.

The study of habituation and sensitization are enormously important to the agriculture and farming
industries. Both principles share properties with more complex learning theories which can result
in improved performance and reduced stress in agricultural animals and livestock. Research on
habituation and sensitization across species has resulted in hundreds of studies demonstrating
the importance of habituation and sensitization in working animals, farm animals, and traditional
livestock. Although these two principals are typically seen as basic phenomena in learning, they
are two of the most important concepts in agriculture due to their adaptive value and the behavioral
changes that occur are just as important as those seen in classical or operant conditioning. The paper
by Abramson” describes basic non-associative learning experiments that can be adapted to livestock.

Associative Learning
Classical Conditioning

Classical conditioning refers to behavioral modification that results from the pairing of a neutral/
conditioned stimulus (CS) with a known second/unconditioned stimulus (US) that has a previously
known/unconditioned response (UR). When done correctly, this pairing results in the CS eliciting
the same response (UR) as the original unconditioned stimulus (US) without the presence of the US.
This new response to the CS without the US is known as the conditioned response (CR). This is an
example of associative learning where a behavior results from the pairing of two or more stimuli
and results in the biological reflex originally initiated by the CS and is seen as one of the most basic
associative learning mechanisms®. Characteristics of classical conditioning include:

1. Intensity of the CS is positively related to the effectiveness of the training. However, a CS that is
too intense will not be effective.

2. Intensity of the US is positively related to the effectiveness of the training. However, a US that is
too intense will not be effective.

3. When paired, the time between the CS and US is important: the shorter the interval, the more
effective the training. The CS-US interval should not be “0”.

4. Frequency of pairing between CS and US is positively related to the effectiveness of the training.
5. If CS and US become unpaired, the response to the US gradually disappears.

6. If a response has been established with a CS, similar stimuli may elicit the same response.
Operant Conditioning

Operant conditioning occurs when behaviors are modified or changed when the consequences for
that behavior are changed. In this sense, behaviors can be reinforced or punished. Behaviors that
are reinforced are more likely to occur while those that are punished are less likely to occur. Both
reinforcement and punishment can be positive or negative with positive referring to the addition of a
stimulus and negative referring to the removal of a stimulus. With regards to positive reinforcement,
many animalsrespond to reward training (positive reinforcement) with the use of food or other rewarding
stimuli as a means of linking a given behavior to a specific reward. This type of reinforcement can be
especially important when considering animal behavior with regards to specific people or procedures.
Animals use associative learning when pairing undesirable events with other environmental factors.
For example, many livestock have aversive reactions to the veterinarian since they associate the pain
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or discomfort of a procedure with a given person or place. This then results in the animal exhibiting
fear or undesirable behavior without the veterinarian present if the paired stimulus is present. If the
animal is able to avoid the fearful or painful stimulus through the use of a given behavior, the animal
then learns to repeat that behavior under those circumstances. The repetition of such behavior can be
considered negative reinforcement since the behavior is reinforced through the removal (in this case
avoidance) of an unwanted or unpleasant stimulus. If positive reinforcement is introduced, however,
the animal can learn to associate the act of standing, picking up feet, basic calm behavior with a
reward (usually food) and will then repeat a more desired behavior under the same circumstance.

With regards to punishment training, however, stimuli are added (positive punishment) or taken
away (negative punishment) in order to decrease the likelihood of a behavior being repeated. In this
instance, an animal may be punished for a specific behavior through the addition of an undesirable
stimulus (positive punishment).

Both reinforcement and punishment are considered phenomena under operant conditioning which is
a form of associative learning and is considered more complex than classical conditioning. Classical
conditioning generally refers to how an animal pairs environmental stimuli with one biological
response whereas operant conditioning refers to behavioral modifications that result from changes in
consequences that result from chosen behaviors. Although they differ in many ways, classical and
operant conditioning share concepts of generalization and discrimination (the ability to distinguish
one stimulus from a similar one) as well as extinction and spontaneous recovery. Characteristics of
operant conditioning include®:

1. Reward quality and value is positively related to the rate of behavioral acquisition

2. Timing between response and reward is important: The greater the time, the slower the behavioral
acquisition

3. Motivation of the animal is positively related to the rate and frequency of response (motivation and
reward value are highly correlated)

4. If the reward is no longer administered, the response will generally decrease and stop over time.
Environmental Enrichment

Environmental enrichment is considered to be a practice that increases the physiological and
psychological wellbeing of animals through increases and changes in environmental stimulation?. It
has been used to reinforce behavioral training, but is most often used as a means of increasing animal
welfare for both domestic and captive species. With regards to animals in captivity or in environmental
conditions that greatly differ from natural environments, environmental enrichment is employed to
decrease stereotypies or behavioral “vices”. Such behaviors usually manifest as repetitive actions
and behaviors that result from an environment lacking in species-specific stimulus'?. For example,
stabled horses may exhibit stall weaving or wood chewing due to lack of opportunities for movement
or foraging!'>'®, which can often result in decreased physical and psychological wellness!'®. Providing
greater opportunities to walk, longer grazing time, and constant visual access to other horses can often
decrease such behaviors. Although some behaviors are learned through operant conditioning, many
of these stereotypies result from a behavioral need of the individual that is not being met by current
environmental conditions. Therefore, when considering environmental enrichment, it is important
to acknowledge the species-specific needs of the individual and the potential reasons behind the
unwanted behavior prior to utilizing environmentally enriching devices or plans.

In order to provide appropriate environmental enrichment, caretakers must consider the specific needs
of the species. Much like horses who need to walk or see other conspecifics to reduce stall weaving
and decrease stress, chickens may make use of containers of dirt for use as dust baths which reduces
feather plucking and other indicators of stress. In order for environmental enrichment stimuli to be
effective, however, caretakers need to consider the potential habituation to the naturally reinforcing
stimulus®. In this case, animals may make use of environmental enrichment until the effect is no
longer rewarding at which point the animal may become habituated to the stimulus®. This can be
avoided, however, through the careful consideration of the properties of habituation®.
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In addition to physical changes in living areas, environmental enrichment can also be created
through positive and extrinsic reinforcement. Food, for example, can be used to reinforce healthy
behaviors and assist in shaping animal behaviors that increase welfare. Failure to provide appropriate
reinforcement, however, may result in extinction of the desired behavior (extinction). In order to
avoid this, it is important to provide intermittent reinforcement. Again, a thorough understanding of
species’ needs is critical in creating an environment that both increases the behavioral needs of the
individual and provides appropriate stimulus to reinforce desired behaviors.

Conditioning with Regards to Specific Species of Interest to Brazilian Agriculture and
Veterinarians

Much like environmental enrichment, conditioning methods also need to be tailored to individuals
and species. Here we address some of the common livestock that veterinarians in Brazil regularly
encounter. In order to assist readers with finding additional information, tables have been provided
to guide individuals to other sources of interest.

Chickens

Chickens are a common species of livestock for both small and large farmers, which creates many
opportunities to research their needs and preferences in order to facilitate optimal welfare. Since high
stress often results in low productivity, determining optimal environments for chickens at the lowest
cost will benefit both animal and farmer. In this case, chickens trained to push levers to change cage
sizes have shown that their preferred cage size is about 632 cm? for each bird"®. This was below
the available maximum cage size and shows that a small, yet manageable habitat can increase bird
welfare while still maintaining profitability.

Furthermore, with regards to environmental enrichment, other studies indicate that chickens exhibit
signs of higher learning capabilities'® and species-specific behaviors that may indicate their emotional
state'”. When a positive reinforcement was removed from a behavioral experiment, different breeds
of hens displayed changes in specific vocal behaviors. In addition, another study used operant
conditioning to teach young chicks to make specific vocal sounds in response to a positive food
reinforcement™. The chicks were able to control their vocalizations and learn to create specific
sounds to gain food, indicating that chicks and chickens can control and use their vocalizations. As a
result, researchers determined that changes in these vocal behaviors may be used as a good indicator
of stress in these breeds, further supporting research suggesting that animal behavioral psychology
contributes to animal welfare!'?. It is also known that domestic chickens exhibit complex learning,
intricate social behavior, and possess a remarkable memory®*2", Table 1 provides some additional
resources in chicken learning and conditioning.

Table 1. Conditioning Research 1n Chickens

Authors Year Title
Lane1® 1961 Operant control of vocalizing in the chicken
Lagadic & Faure( 1988 Dpv.f:rant conditioning and use of space by caged
laying hens
7 & The effect of frustrative nonreward on vocalizations
e 1998 and behavior in the laying hen, Gallus gallus
Koene!l”

domesticus
The Chicken Challenge: What Contemporary Studies

: (15)
Smith & Johnson 2012 of Fowl Mean for Science and Ethics

Cienc. anim. bras., Goiania, v.17, n.3, p. 359-375 jul./set. 2016



364 ABRAMSON, C.I. et al.

Cows

Cows are one of the largest livestock that has been domesticated for both meat and dairy. In order to
provide additional resources for individuals looking to learn more about cows and cattle, Table 2 has
been added as a source of articles on conditioning methods for cows.

Table 2. Conditioning Eesearch 1n Cows

Authors Year Title

Dabrowska, Harmata,

Lenkiewicz, Schiffer & 1981  Colour perceptions in cows

Wojtusiak<d

Foster, Temple, _ - -

Robtertson, Nair & 1996 _oncurrent-schedule performance in dairy cows:
- (23 Persistent undermatching

Poling!

Matthews & Temple® 1996 Concurrent schedule assessment of food preferences

111 COWS
Pajor, Rushen & de Aversion learning techniques to evaluate dairy cattle
o025 2000 i _
Passiléld handling practices
Fybarczvk, Koba,
Fushen, Tanida & de 2001 Can cows discriminate people by their faces?
Passill&@)
Arnold, Ng, Jongman & 2008 Avoidance of tape-recorded milking facility noise by
Hemsworth2™ dairy heifers in a Y maze choice task
Lee, Henshall Wark,
Crossman, Feed, 2000 Associative learning by cattle to enable effective and
Brewer, O'Gradv & ethical virtual fences
Fisher?®

Cows are often herded and forced through shoots for collection of milk or for veterinary procedures
which often involves the use of aversive learning such as punishment and escape®”. The observation
of confusion or fear behavior under these conditions has been used to compare handling techniques
and animal welfare. In order to determine whether the handling technique was aversive or pleasurable,
one study used a “race” that walked cows down a stretch (raceway) at the end of which they were
exposed to a specific aversive or potentially pleasurable stimulus®®. After a series of trials, if the cows
walked faster, the stimulus was seen as pleasurable, but if the cow avoided walking, then the stimulus
was considered aversive. Researchers found that cattle were more willing to move when presented
with positive reinforcement (food) rather than aversively motivated through the use of negative
reinforcement (cattle prods, yelling, hitting). This suggests that using food to assist in moving cattle
through shoots or herds may be more beneficial and efficient than methods that use aversive stimuli.

Another study looked at dairy cattle response to typical sounds in a milking facility and found that
cows given a choice of whether to move towards those sounds versus neutral stimuli preferred to avoid
the milking noises®”. Much like the race, this study indicates the ability to assess cow preferences
in a wide range of environments. Furthermore, when behavioral needs such as feeding and rest were
taken into consideration, another study found that cows exhibited less stress and produced more milk
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when given ample time to eat and sleep®”. Behavioral needs such as these need to be considered
when determining proper management techniques in order to ensure animal welfare and maximum
production.

Furthermore, cows have the ability to distinguish between people®® when exposed to an operant
learning environment in which the cows pressed levers in front of individuals who were either
specified as a rewarder (giving food reward) or non-rewarder (no reward). The experiment showed
that cows used multiple visual cues to distinguish between people, which can indicate that their
behavioral changes around people may be indicative of their associative learning with regards to
specific individuals.

With regards to herd management in fields or on large farms, operant learning has been shown to
be of value when teaching cattle to remain contained when using virtual fences in the same manner
with which they regard conventional electric fences®®. An audible signal was used in conjunction
with a small harmless (yet aversive) shock to help teach cows to stay within certain boundaries.
The researchers found that if the sound was used in conjunction with the aversive stimuli, the cows
learned to contain themselves within the virtual fence, even if the boundaries changed.

Operant conditioning in cattle has also been used to determine color discrimination and food
preferences. One study used large color and grey cards to determine color discrimination where
cows were only given a food reward for choosing the colored card®®. The study results strongly
indicated that cows can distinguish color. Further use of operant conditioning was seen in a study
that determined cow food preferences where cows were given a choice between food reinforcement
opportunities®?¥. The results of the study indicated that cows preferred crushed barley to meatmeal
showing that operant conditioning and positive reinforcement can be used to learn more about cattle
preferences, learning, and discrimination. Food and reward preferences can be used to improve
positive reinforcement training such as one used to facilitate behavioral changes in voluntary milking
facilities®?.

Further studies indicate that a careful assessment of cow behavior and welfare can aid in management
and overall safety considerations for both livestock and humans®?. For example, tests in weaning
determined that there were higher stress levels when calves were separated at much younger ages than
those separated from their mothers at older stages®?.

Horses

Horses are used around the world for both work and recreation and a large number of studies have
been done to explore discrimination and learning in different environments. Horses tend to be
easy to study because even well-fed horses respond well to food reinforcement and studies indicate
that horses can discriminate between people, shapes®, and colors®®. Furthermore, horses show
response matching®®, some degree of stimulus generalization®”, respond to different reinforcement
schedules®® and differential rewards®”. Moreover, horses have impressive ability to time rewarding
events®?, In one study, horses were trained to respond to a stimulus and tested to determine how
quickly they learned to adjust if the reward was reversed (the reward was removed from the initial
stimulus and associated with a previous neutral stimulus). This study used both lights and objects as
conditioned stimulus and suggested that horses learned better from object discrimination rather than
light stimulus“.

Additional studies have shown that horses can learn and perform more complex tasks beyond just
discrimination®®#?. Studies have shown they can differentiate between shapes and sizes as well as
respond to tasks that involve choices and matching. Historically, horses have been trained through
primarily negative reinforcement techniques, but there is growing evidence to suggest that positive
reinforcement training programs may be better suited to training horses**). Table 3 provides a list
of additional resources for professionals looking at conditioning in horses.
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Table 3. Conditioning Eesearch in Horses
Authors Year Title

Operant responding in a horse under several

(38)
Myers & Mesker 1960 schedules of reinforcement

sStimulus generalization, discrimination learning, and
peak shift in horses

Matching bv horses on several concurrent variable-
interval schedules

Dougherty & Lewis®? 1993  Generalization of a tactile stimulus in horses
Miyashita, Nakajima &
Tnada®®

Dougherty & Lewis®? 1992

Dougherty & Lewis®® 1992

2000  Dafferential outcome effect in the horse.

Loading the problem loader: The effects of target
2001  training and shaping on trailer-loading behavior of
horses

Ferguson & Rosales-

Ruiz@3

Hanggi®® 2003 Discrimin-atiun learning based 1n relative size
concepts in horses (Eguus caballus)

Simple discrimination reversals in the domestic horse

2006  (Egquus caballus): Effect of discriminative stimulus

modality on learning to learn.

Martin, ZFentall &
Lawrencel®

Cognitive testing in horses using a computer based
Gabor & Gerken®®) 2012 g & & Py
apparatus

Unlike other livestock, horses are unique in their place in agriculture since they are primarily used
as work animals as opposed to being used as food sources. In this regard, training and conditioning
of horses can often be even more important since their training is of primary importance with those
who utilize them for work. With this in mind, new studies have emerged that suggest the importance
of positive reinforcement training in horses and a better understanding of how learning theory and
operant conditioning applies to equines“® 47,

Goats and Sheep

Goats and sheep are much smaller agricultural herd animals than cattle and can be kept in smaller
areas due to their manageable size. Much like cattle, sheep and goats are versatile livestock and are
raised for both meat and dairy products. In order to facilitate greater access to conditioning in goats
and sheep, Table 4 has been provided as a list of resources in this area.

With regards to conditioning and learning in goats, one experiment suggested that goats may find
value in learning and environmental enrichment®?. In this experiment, researchers trained goats to
interact with a learning device in exchange for a small amount of water. Once the goats were trained,
the same device was incorporated into an environment with an additional small lever (which the goats
also learned to use) that dispensed the same amount of water. Even with both devices, some goats still
used the learning device to gain water, indicating that the goats found some value in using the device.

Furthermore, conditioning in sheep and goats is used when attempting to create an aversive reaction
to a given food or plant. In many cases, farmers hope to train their sheep and goats to avoid specific
toxic plants by creating a conditioned food aversion by pairing a food with an aversive (usually
illness-inducing) stimulus. The idea is to create an association between the food and the illness which
results in the animals’ aversion of the food. In one study attempting to train sheep not to consume
a toxic plant, researchers used the food aversion technique, but only found that non-lethal doses
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of the plant itself resulted in sheep avoidance of the actual plant®). The same technique was also
attempted in hopes of preventing goats and sheep from consuming olive trees®?. In this instance, the
researchers provided animals with olive leaves followed by an illness-inducing substance in hopes
of creating an association. The study indicated that the pairing of the substance with the olive leaves
succeeded in creating an aversion to olive trees.

Table 4. Conditioning Research in Goats and Sheep

Authors Year Title

Wenzel, Baldwin, & L

Tschirgi®® 1964  Operant conditioning of goats

Foster, Matthews, 1997 Concurrent schedule performance in domestic goats:
Temple & Poling®® persistent undermatching

Langbein, Seibert & On the use of automated learning device by group-

. 2009  housed dwarf goats: Do goats seek cognitive
Nurnberg®0

challenges
de Almedia, Schild,

Brasil. Quevedo, Fiss, 2009 Conditioned aversion i sheep induced by Baccharis

Pfister & Riet-Correa®l) coridifolia
Manielian, Albenell, 2010 Conditioned aversion to olive tree leaves (Olea
Salama & Caja®? eurapaea L) in goats and sheep

In addition to traditional livestock research, scientists have also used goats in more experimental
learning studies. One study by Wenzel, Baldwin, and Tschirgi“® studied basic operant conditioning
in goats and found that goats showed the same basic response to conditioning techniques as other
common laboratory animals. Unlike traditional laboratory animals, however, goats do not need to
be food deprived to be motivated by food rewards which makes them easy to use in experiments and
more suitable for more complex learning studies®?.

Pigs
Although pigs are not found in as high numbers as cattle, they are still a major livestock in Brazil.

Management of pigs is greatly influenced by their ability to learn about their environment, habituation
to humans and techniques, and exposure to conspecifics. Resources are available in Table 5.

Perception of pigs in different cultures affects how societies manage and house them®” but despite
these differences, pig learning and conditioning can affect efficient management practices, welfare,
and production quality. There is evidence to suggest that pigs have the ability to learn from human cues
as well as from conspecific social cues, especially when they have had the opportunity to learn from
similar environments in the past®®. This is especially important since studies show that desensitization
and habituation to humans and different handling measures can help increase adaptation to different
handling techniques (such as veterinary) and improve safety as well as decrease stress in the pig®?.
Done early enough during their growing stage, pigs that have been habituated and desensitized to
humans and environments have a greater ability to adapt later, show decreased signs of stress, and
show greater weight gains than pigs that have not been habituated®. On the other hand, stressful
experiences with humans can influence a pig’s ability to learn new or more complex tasks®®, which
can impact future habituation and training. Furthermore, stress in pigs has been shown to influence
food consumption in pigs which would further influence their production of meat®”. This means that
managers and handlers need to consider basic concepts of conditioning when handling pigs of all
ages and should consider starting conditioning practices during the growing stages of pigs in order to
improve performance, production, and safety when the pig ages.
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Table 5. Conditioning Research 1n Pigs
Authors Year Title
de Olivewra D, Paranhos
da Costa MIE, Zupan

Early human handling 1n non-weaned piglets: Effects

M, Rehn T. Keeling 201> on behaviour and body weight

LIG33

Brajon 5, Laforest J-P, A preliminary study of the effects of individual
Schmitt O, Devillers 2016  response to challenge tests and stress induced by
NG humans on learning performance of weaned piglets
van Eck LM, Antonides Testing post-weaning food motivation i low and

A Nordquist RE, van 2016 normal birth weight pigs in a runway and operant
der Staay FJ@% conditioning task

Cornale P, Macchi E.
Miretti S, Eenna M,
Lussiana C. Perona G,
et alt?®

Effects of stocking density and environmental
2009  ennchment on behavior and fecal corticosteroad
levels of pigs under commercial farm conditions

Social dynamics also play a role in pig learning and behavior and managers also need to take this
into consideration when understanding the role of conditioning in swine management. A better
understanding of pig social structure and the natural behavioral cycles of pigs can increase welfare
and production since pigs are often subject to rehousing situations®’. For example, pigs, unlike
other livestock, do not rely solely on visual stimulus for identifying conspecifics which can alter
how handlers view the learning environments of their pigs and how to manage their environments®?,
Furthermore, another study exposed piglets to a situation in which they could either observe or
participate with a sow while she was eating. Compared to the controlled piglets, those given an
opportunity to learn through either watching or feeding with the sow were able to learn to eat faster
from a feeder, suggesting that the social cues are important for feeding®¢4 which can potentially
influence the management and housing conditions for pigs.  This is important since pigs retain
memories of performance tasks which can influence future performances and learning®.

With regards to environmental enrichment in pigs, studies show that straw can improve pig welfare
by providing a tool for exploratory behavior, especially during the growing period®®¢”. Mirrors have
also been used with pigs as a means of enrichment and learning and have been shown to indicate
assessment awareness, which could also lead to improved housing conditions and welfare for pig
production facilities®®. Although environmental enrichment may help with pigs and reduce stress
(and consequently improve production), studies indicate that overall conditions, such as stocking
density, needs to be considered in order to properly manage pig welfare®® %,

Breed and potential litter size can also affect learning”” as well as individual genetics”), which
means that individual differences need to be taken into account when understanding habituation and
learning in pigs. Pigs tested with food rewards in two operant conditioning tasks helped support the
idea that food can be used as a motivator in learning behaviors®>, which suggests that handlers and
managers can use food as a reward in positive reinforcement training and to assist with habituation
to humans and handling. This further supports the idea that a better understanding of how learning
and habituation affects behavior can help managers develop better practices for developing safer,
less stressful management techniques and provide for better observation practices dedicated to
detecting early stages of stress or disease!’”. Further developments in science will also help improve
researchers’ abilities to determine links between biological measures and pig behavior which will
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help improve the understanding of pigs and increase welfare and production through the development
of better management practices™.

Resources

In addition to the tables found in this paper, further reading on conditioning and animal learning can
be found in the journals Applied Animal Behaviour Science, The Journal of the Experimental Analysis
of Behavior, Zoo Biology, and Behavioral Processes. Applied Animal Behaviour Science publishes
original research in addition to review articles on subjects such as learning with relation to animal
husbandry", animal psychology and health® 7, and the use of operant conditioning in agricultural
and farm animals">. The Journal of the Experimental Analysis of Behavior focus on research on
learning and although the studies are primarily on rats and pigeons, the principles can be applied to a
wide range of species. Furthermore, this journal also features studies on environmental enrichment
devices such as feeders for sheep’® and chickens””. Zoo Biology is a journal focused on publishing
research on animal behavior in captive environments, mostly of exotic species in zoos. Although the
researcher is focused on wild captive animals, the studies are applicable to animal behavior in a much
broader context and can be used in the management of domestic species in agricultural environments,
especially the research on the use of positive reinforcement with training large animals to exhibit safe
and desirable behavior in veterinary and husbandry conditions® 7.

Discussion

One of the goals of this article is to make farmers and researchers aware that farm animals are highly
intelligent, social animals. Typically, the term intelligence has only been applied to such domesticated
animals as the family dog and cat, and non-human primates. The research we report here demonstrates
that farm animals are also highly intelligent and should not be considered “lessor” animals. As such
there is an ethical responsibility to treat these animals with respect and to incorporate strategies that
reduce stress and improve animal welfare in agriculture. It is important, therefore, to take into careful
consideration the unique behavioral adaptations and requirements of each species when working
alongside them in this context.

Classical and operant conditioning can be used by any number of individuals working in and around
animals in Brazil. With a greater understanding of learning theory and a thorough understanding
of the species with which an individual is working, individuals can create safer environments for
both animals and humans. Professionals in veterinary science and workers in agriculture especially
need to be aware of the unique needs and behaviors of the species with which they work. A greater
understanding of basic behavioral needs and reward values (what each species finds rewarding) can
lead to developing associations and positive reinforcement techniques that promote greater welfare
for both human and animal under a variety of circumstances.

We would like to note that most of the experiments reported in this paper use control equipment that
cost thousands of dollars. To reduce this cost, our laboratory has adapted a microcontroller to manage
a wide variety of behavioral experiments. The Propeller Experiment Controller (PEC) is based on
the Parallax Propeller microcontroller and costs less than $100.00, is applicable to both laboratory
and field experiments, is easily adapted to work with a wide range of species, and is no larger than the
palm of your hand. The PEC records behavioral and environmental variables by interfacing with a
variety of sensors costing dollars rather than hundreds of dollars. A range of programs are available at
no cost as free, open-source software, and data files can be viewed in Microsoft Excel. Although we
have not done so, the PEC can easily be attached to any farm animal and the data transferred back to
the laboratory. Information about the PEC can be found in Innovative Teaching®.

Much of the research on farm animals cited in this review was conducted within a framework of
what is known as “Comparative Psychology”®". Comparative psychology focuses on exploring the
similarities and differences in behavior and is not widely known in Brazil. We believe that such a course
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would be useful for Brazilian veterinary students, zoo-technology students, and even undergraduate
students in various programs of study such as psychology®>53).

In closing, we would like to offer our assistance to anyone who would like to implement a behavioral
program with farm animals and/or develop a course in comparative psychology.
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