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The Process of Evolution 

When the behaviour of the domestic horse is stud-
ied, both objectively and realistically, ethology is 
being applied to a subject that is not entirely a 
product of natural selection. Variations have been 
used in the creation of breeds by generations of 
horse breeders. Nevertheless, this animal’s great 
inheritance is its natural past, which deserves 
appreciation because that is the source of much of 
its behaviour today (Clutton-Brock, 1999). 

Darwin concluded that the evolution of a species 
occurred through selective processes (Jones, 2001). 
These determine which individuals are most able to 
survive and reproduce, and consequently to partici-
pate in the continuation of the species. The norms 
of horse behaviour today are the natural heritage of 
a long history of evolution before human control. 
Horses were subjected to nature’s control for some 
8 million years before their domestication. During 
those times there was natural selection, in which 
some individuals were ultimately more successful at 
living and breeding than others, depending on their 
genes. This is the process of differential reproduc-
tion, whereby evolution occurs as a result. Ethology 
has an interest in natural selection. Behavioural and 
physical (i.e. visible) characteristics of a living thing 
(phenotype) must be distinguished from its genetic 
make-up (genotype). The evolutionary process pro-
duces changes if phenotype and genotype are both 
involved and adaptations, or differences in traits, 
increase the fitness of its carrier. 

What is selected is the whole make-up of the living 
organism, including its variations and genes, and its 
behavioural fit into its ecological niche. The state of 
overall fitness is achieved through behaviour, struc-
ture and niche, and their constant interaction with 
each other. Applied ethology is interested in the 
animal’s dynamic wholeness.The applied ethological 
perspective of evolution is both holistic and tradi-
tional. It recognises that behaviour and structure 
have their own environmental needs and motiv-
ational components for survival (Lorenz, 1965). 

Innate Behavioural Patterns  
and Environment 

Horses are born equipped with ‘ingrained’ or, more 
accurately, instinctive responses that provide them 
with survival advantages. These are fixed action pat-
terns of behaviour carried through generations in the 
species’ genetic code. These inherited behavioural 

attributes are common to all individuals in a species, 
although there may be differences in how these are 
expressed within individuals. Fixed behaviour pat-
terns are not variations but are ‘fixed’ in the given 
species – possibly as endpoints of evolution, serving 
as cornerstones in the long-term support of the spe-
cies. They are not learned and consist of certain 
complex responses usually triggered by a simple 
sensory signal. An example of this is the foal’s 
responses immediately after being born, such as 
standing, teat-seeking and sucking from the teat, 
and then when on its feet, following the dam. All are 
triggered by simple sign stimuli such as the feel of 
the mare licking it, the attraction the foal has to the 
smell of the inguinal wax (hence the term ‘waxing 
up’) between the teats and a heightened sensitivity 
to the temperature gradient that will attract them to 
the right place for milk. Once near the teat, the foal 
is instinctively attracted to objects of the ‘right’ 
shape. Once on the teat, the ‘suck reflex’ ensures 
that the foal gets colostrum quickly to aid his sur-
vival. The foal is also born with an instinctive attrac-
tion for large moving objects (usually the mare) and 
will follow her once able to move independently. 
This means that under natural circumstances, the 
mare and foal can very quickly re-join the herd. 

Changes in Form or Type 

Novel features in a species can arise from genetic 
changes, such as mutations, occurring during cell 
division in the reproductive process. Such a variety 
might or might not be suited to the parental niche. 
If forced to move to a new niche, where it becomes 
geographically isolated, the mutant character 
would be perpetuated in homozygous form. This 
would allow a new form of the species to continue 
to reproduce unchanged. This phenomenon occurs 
in many species, including Equidae (see Table 1.1). 

Table 1.1. Classification of equine species. 

Classification Species Common names 

Order Perissodactyla 
(odd-toed  
ungulates) 

Equus 
caballus 

Horse (domestic) 

Suborder  
Hippomorpha 

Equus  
asinus 

African wild ass 
(and domestic 
donkey) 

Superfamily Equoidea
Family Equidae 

 Equus 
burchelli

Common zebra 
 

N.K. Waran et al. 2 
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The present array of horse types suggests that this 
has occurred periodically, resulting in phenotypic 
differences, including for example, ponies, heavy 
horses and the so-called ‘hot-blooded’ horse breeds 
(see Fig. 1.1 for varietal extremes). Through muta-
tion, the latter type of horse, notably the Arabian, 
became more reactive and more athletic compared 
with the ‘cold-blooded’ type. Archetypal characters 
(both physical and behavioural) are retained and 
persist in a mutant. This genetic inheritance con-
tributes to the success of the mutant form as a 
derivative with archetypal attributes. The origin of 
archetypal behavioural attributes lies in the phe-
nomenon of epigenesis, whereby fixed designs are 
accurately and actively able to continue their devel-
opmental functions through successive generations. 
For example, a newborn foal, transferred suddenly 

Fig. 1.1. Varietal extremes. Young American miniature 
horse. Photo: C.B. Riley. 

from an intrauterine environment to a completely 
new environment to which it must quickly adapt, 
is equipped with ‘fixed’ action patterns, such as 
standing and finding the teat, both being essential 
instinctive behaviours for foal survival (Robinson, 
2007). 

Initial Learning 

During the early development phase, the mare and 
her newborn react to one another instinctively and 
reciprocally. The birthing process triggers the onset 
of maternal behaviour, and the smell and taste of the 
uterine membranes and fluids attract the parturient 
mare to lick the foal clear of membranes and clean 
of fluids. While doing so, the sensorium of the foal 
is being ‘imprinted’ with the mare’s details. 
Thereafter, it efficiently recognizes and remembers 
significant details about her. Similarly, the mare 
quickly identifies her progeny and accepts it as 
something to be protected. The evolved and innate 
abilities to learn quickly are thereby well illustrated 
in both neonate and adult. 

Evolutionary processes dictate that parents 
care only for their own offspring, and reproduc-
tion occurs only between members of the same 
species. Such attachments in horses depend on the 
critical timing of first impressions in the neonatal 
foal (Bateson and Horn, 1994). The timing of the 
sensitive period during which the mother– 
offspring bond is formed is closely matched to the 
period when the possibility of error is very small, 
such as before the newborn has a chance to meet 
members of any species other than that of the 
mother. 

The neonate foal relates to its mother not as a 
complex organism but as a unitary stimulus. 
Parturient mares usually isolate themselves from 
the herd before giving birth. This means that the 
first large moving object seen by the newborn will 
be its own dam. Although the foal can be quite eas-
ily confused by other large moving objects, it also 
receives, through touch, ‘thigmotaxic’ stimuli that 
enable it to recognize its dam. Through the contact 
of its muzzle with the ventral surfaces of the dam’s 
body, it learns the identity and location of this 
vitally important region and eventually finds the 
dam’s udder and food (see Fig. 1.2). The mare’s 
behaviour becomes gradually modified through 
experience to increase the efficiency of her task of 
watching over the foal, thus granting her reproduc-
tive success (see Fig. 1.3). 



 

 

  

 
 
 
 

 
 
 

  
  

 
 
 

  

  

  

Fig. 1.2. Tactile exploration of the newborn foal by the mare. Reciprocity by the foal will follow once she is standing. 
Photo: C.B. Riley. 

Fig. 1.3. Mare with reproductive success. Anonymous artist. 

Domestication 

Variation through selection as a result of domesti-
cation leads to the realization that many genetic

mutations are non-adaptive in the evolutionary 
sense. Breeds with non-adaptive characters have 
appeared and have been kept true by continuous 
human selection for specific useful attributes, with 
the possessors of such mutations being comple-
mented by human agency so that they can survive 
and reproduce.There are many non-adaptive pheno-
typic variations, such as coat colour, that play no 
essential part in the survival of the domesticated 
species. The true unit is the species as a whole, 
including variations, as well as the environmental 
niche and incidental factors within that niche. 

For the complete success of the species, behav-
ioural development in relation to environmental pres-
sures play a central role in ensuring that the animal is 
able to adapt during its own lifetime. Environmental 
features provided by the husbandry system exert 
influences that determine whether the horse can 
adapt behaviourally to the system. Various environ-
mental circumstances have been studied. Changes in 
behaviour, and ultimately in physical conditions, 
result directly or indirectly from environmental adap-
tation. The adaptive mechanisms of horses living 
under various environmental conditions have shown 
differences in response to housing, enclosure and 
the immediate environment. Some responses are
maladaptive, and some vary between breeds and 
individuals. Adaptation is evident in respect of 

 thermoregulation and ingestion (Herdt,  2007). 

N.K. Waran et al. 4 
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The temperature at which the so-called cold-blooded 
type of horse maintains a normal body surface tem-
perature (the thermo-neutral zone) seems to be 
roughly from −10 to +20 °C, whereas warm-blooded 
horses can tolerate higher temperatures up to +30 °C. 
Ranges will be affected by other external factors such 
as wind and rain. Under extremes of temperature, 
horses use behavioural methods in attempting to 
control their temperatures. The most easily recogniz-
able evidence of adaptive behaviour in horses is the 
movements directed towards thermoregulation and 
related aspects of body care. These include sheltering, 
shade-seeking, inactivity, etc. An early behavioural 
adaptive change during high temperatures is a reduc-
tion in food intake. This may arise not only from the 
shade-seeking activities of the animal but also from a 
reduced desire for food. Consequent results are an 
alteration in grazing behaviour and a general decline 
in all activity. Such an alteration in behaviour may 
indicate a welfare problem (Dawkins, 2004). 

Taste and imitation play important parts in graz-
ing behaviour, and this ensures that the requisite 
elements are consumed by a horse in appropriate 
quantities and suitable type to maintain health 
(McGreevy, 2004). Adaptive seasonal changes in 
eating indicate that grass palatability has been 
altered. Seasonal palatability varies markedly on 
‘unimproved’ pasture. Horses generally prefer grass 
that is high in leafiness, greenness and nitrogen con-
tent. Sugar, organic acids and fats are preferred, 
whereas tannins and alkaloids are avoided.Variation 
in food choice by ponies is explained by the abun-
dance of plant species at different stages of the 
growing season. As a rule, a drop in the percentage 
of time spent feeding on a species of grass can be 
attributed to a dearth of that grass or to the growth 
of a preferred one. The exceptions to this rule occur 
in summer and autumn, when certain leaves, such as 
beech (in the Northern Hemisphere), are increas-
ingly consumed by horses. In the Camargue, in 
southern France, a long-term study of horses has 
shown a marked seasonality in use made of plants. 
Deep-water rushes, which are high in protein, form 
the main summer food, while perennials and 
legumes are dominant in the diet at other times. 

Much contemporary controversy centres on the 
extent of behavioural adaptation that has taken place 
in farm animals because of the restrictions of 
husbandry. Opinions have been commonly expressed 
in support of a notion that adaptation is inevitable in 
the face of continuing husbandry pressure. Some believe 
that many generations of selection for productivity 

have resulted in animals being docile to a level that 
would be disastrous in the wild but essential under 
domestication. Docility is, however, adaptive behav-
iour and is chiefly the result of selection and individ-
ual management, where there is the capacity for such 
adaptation. The influence of domestication is not 
detrimental to animal well-being if the techniques of 
domestication allow the animal to adapt to a humane 
system (Riolo et al., 2001). 

Innate behaviour and expression are two differ-
ent factors. While the phenotypic expression can be 
environmentally modified, the brain circuitry and 
chemistry of the genetic programme will persist in 
the animal despite it being domesticated. There has 
been an assumption that much adaptation in 
respect of domestication has taken place over 
recent centuries. This assumption of general behav-
ioural adaptation in domestication leans on two 
contingent assumptions. First, a general potential 
for further (and possibly faster) adaptation must 
exist to cope with any change in husbandry. 
Secondly, adaptation to confinement has been 
largely achieved already through exposure to con-
ventional husbandry. The main and two contingent 
assumptions have failed to take certain facts into 
account, including the following: 

1. Species attributes are characteristic and fxed in 
the species and are liable to quick change only by a 
mutation in an individual. 
2. Varietal (or breed) attributes are the features on 
which domestic selection has been concentrated. 
3. Behaviour is phenotypic. 
4. Adaptation is not inevitable. 

In the adaptation controversy, there has been a 
failure to make a distinction between varietal (i.e. 
of the breed) behavioural attributes – some of these 
have flourished and others have disappeared as a 
result of selection – and specific (i.e. of the species) 
behavioural attributes – most of which have per-
sisted. Specific behavioural attributes, and in par-
ticular those of maintenance, must persist of 
necessity since they are bound in with much critical 
physiology. It is important to recognize the fact that 
(genetic engineering apart) while domestic selection 
can eliminate some behavioural varietal traits and 
propagate others, it cannot create any totally new 
genetic attributes. 

Many domesticated changes in horses have 
undoubtedly occurred by full use of fortuitous muta-
tion, such as heaviness or smallness. By exclusion of 
variability, much refinement of characteristics has 



 

  
 
 
 

  
 
 
 
 
 
 
 

  

  

 

  

 

 

 

 

 

 
 
 

 

 

 
 

 

 
 

 

 

 

 

 

 

 

 

also been achieved in breed features. This has been 
done using genetic material already present. 
Deliberate elimination of innate behaviour has not 
been a major objective, and no claim of its significant 
removal can be made with scientific justification. No 
convincing proof has been advanced showing the 
elimination of any equine behaviour essential to 
survival. On the contrary, much evidence shows that 
such behavioural potential still exists in highly bred 
domestic horses not subject to survival pressure. 
Today’s horse keepers and breeders are clearly left 
with products of evolution and are obliged to act as 
curators, not as creators. As Kilgour and Dalton 
(1984) famously concluded: ‘Domestication has 
not greatly altered the species-specific behaviour 
patterns of farm animals’. 

Inherent Capability in Learning 

Learning is the modification of an animal’s behav-
iour as a result of previous experience and is an 
example of an evolutionary system of great adap-
tive significance. There are a number of different 
forms of learning providing a means for animals to 
adapt to changing circumstances during their own 
lifetime. It has been observed that untrained adult 
horses, on the first attempt to halter them, react 
negatively and vigorously to this form of control. If 
the animals are released after a 15 min session and 
then subjected to a haltering session after an inter-
val of several days, they will respond differently 
and individually. Some may show fewer negative 
reactions to being handled and be more likely to 
accept the control of the halter, whilst others may 
be more difficult to handle. Each horse will have a 
different subsequent reaction as a result of its own 
experience of the event, illustrating that the type of 
learning (sensitization or habituation) that has taken 
place relates to the animal’s individual perception 
of the handling. 

Interestingly the impact of such an event on an 
individual relates to internal and external factors. 
The different genetic make-up of the horses inter-
acting with the animals’ previous experiences will 
ensure that the handling experience described 
above has a different emotional impact on each 
horse, resulting in a different behavioural response. 
Two schools of thought can be identified with 
regard to the issue of genetic effects versus environ-
mental influences on behaviour. This conflict has 
been variously described as instinct versus learning, 
nature versus nurture, or endogenous versus exogenous 

determination of behaviour. A compromise synthe-
sis is now generally recognized, in which all pheno-
types are seen to be derived from the interaction 
of  an organism’s genes with its environment. 
Behaviour, of course, is as much a phenotype as any 
physical characteristic. 

Although the relative contributions of genotype 
and environment vary considerably, neither is ever 
without input. Even when behavioural phenotypes, 
such as temperament, differ with regard to the 
interaction between experience and genotype, some 
contribution from each factor always takes place. 

A useful way of recognizing the interaction of 
genetics and environment in the production of 
behaviour is to realize that behaviour is not con-
tained in a complete form within genes. Genetic 
codes for behaviour do not have the capability of 
independent manifestation as behaviour without 
an environmental context. The genetic nature of 
behaviour, even that which is ‘fixed’ in the animal, 
is like a template. Through this, a clear pattern can 
only be produced if the appropriate stimulus is 
applied within a specific environmental situation. 
The genetic basis of behaviour varies in degree of 
specificity. Some behavioural templates are precise 
and detailed, while others are vague in outline and 
more general in form. An example of the precise 
genetic basis of behaviour is seen in the fixed 
behavioural patterns performed by newborn foals 
during the postnatal period. 

Homeostasis and Survival 

In addition to reproductive success, the establish-
ment of homeostasis through feeding and related 
behaviour is vital to survival (Robinson, 2007). At 
the level of the individual animal, it is of the highest 
importance and takes the form of behaviours 
directed towards maintenance. It is now better 
appreciated that maintenance behaviour is very 
extensive and comprehensive. Formerly, this was 
considered to be limited to the basic needs for life. 
The needs of the living animal are continuous; 
however, they include more than those most basic 
items such as food, water and shelter. The integra-
tion of activities is represented in the unitary 
behaviour that gives the individual and its species 
much of its ethos. It is suggested that maintenance 
is the essence of homeostasis (Table 1.2). 

In the domestic situation, homeostasis is often 
dictated by husbandry systems. This is achieved by 
manipulating methods of management in such 

N.K. Waran et al. 6 
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 Table 1.2. Example of an ethogram of maintenance 
behaviour in the horse. 

Category Varied features Function 

Reaction Reflexes, responses 
in general, fight or 
flight 

Defence 

Ingestion Grazing, drinking, 
chewing, browsing

Nutrition 
 

Body care Rubbing, rolling, 
scratching, nibbling 

Hygiene 

Motion Natural gaits, play,
comfort shifts 

 Exercise 

Rest Drowsing, idling, lying, 
sleeping 

Restoration 

Association Affiliation, bonding,
herd unity 

 Companionship 

Exploration Attention, curiosity, 
wandering 

Learning 

Territorialism Affinity for home base 
and home range 

Security 

ways that animal self-maintenance is facilitated. 
This is the objective of traditional animal hus-
bandry and good animal care. Given its freedom in 
an appropriate environment, the domestic horse is 
still able to care for itself. The survival successes of 
feral and liberated horses speak volumes for the 
innate behavioural resources of these animals, 
which have been retained through hundreds of 
generations of domesticated breeding and selection. 
Perhaps now, more than ever before, the evolution-
ary heritage of domesticated horses can be appreci-
ated (Bateson, 2003). The recognition of inherent 
behaviour, either precise as a pattern or variable as 
a process, should form the basis of a modern eth-
ical approach to horse husbandry (Christiansen and 
Forkman, 2007). 

Appraisal of Behaviour in Horses 

When looking at a particular behaviour pattern or 
response, behavioural scientists ask four questions: 
how did the behaviour evolve; what is the biological 
function of the behaviour; what causes it to occur; 
and how did it develop in that animal? These ‘Four 
Whys’ were developed by Nobel Prize winner and 
one of the fathers of ethology (the scientific study 
of animals in their natural environments), Professor 
Niko Tinbergen. They are the framework upon 
which all aspects of horse behaviour can be 
explored and explained. Research related to the 
social, sexual, perinatal, parturient, maternal, 

developmental, maintenance and abnormal behav-
iour in horses, has provided valuable information 
that can be applied to ensure the well-being of the 
horse. Although the application of research find-
ings to the management of horses in captive condi-
tions is challenging for practitioners and students, 
advances are being made that benefit horses. It is 
recognized that veterinarians, equine practitioners, 
and owners need to understand the nature of 
horses, including the development of behaviour if 
they are to manage them effectively and humanely 
(Budiansky, 1997). 

The objective measurement of equine behaviour 
is essential to ensure that assessments are reliable. 
However, these are often most suited for research 
conditions. For more practical use, veterinary clin-
icians tend to develop their own procedures for 
making behavioural assessments of animals, includ-
ing a general appraisal of horse reactivity or gen-
eral demeanour and taking a thorough behavioural 
history in relation to the specific individual case or 
a group (Gore et al., 2008). 

For safety and to ensure the welfare of the horse, 
its attitude, disposition and temperament should 
be  assessed before any handling of the animal is 
attempted. The animal’s perception and awareness 
of its general environment should also be noted. 
In  particular, the subject’s appreciation of sense-
directed stimuli must be determined. Sensations 
such as vision, sound and position must be 
appraised. Ear and eye movement can be good indi-
cators of emotional state. Recent studies have sug-
gested that the animals’ facial expression, including 
nostril tightening, eye wrinkles, exposure of the eye 
orbit and blink rate are all useful for determining 
level of arousal and emotional state (Waran and 
Randle, 2017). Spontaneous behaviour such as the 
horse’s willingness to move, as well as the nature of 
its posture and gait, are also important considera-
tions, as is the inclination to initiate contact with 
the handler. An evaluation must also be made of 
various reflex responses, both general (such as the 
response to sound) and specific (such as the response 
to a local stimulus, e.g., pressure, on a given site on 
the body). Reflex responses to localized stimuli, 
such as tapping below the jaw, may also be noted if 
there is a need to determine significant reactivity. 
Within an adequately extended examination period, 
acts of normal behaviour should become notice-
able. These might include behavioural items of self-
maintenance, such as feeding (or response to an 
offering of food) and body care. Illness, in general, 



 

  

 
 

 

 

 

 
 
 
 
 

  
 

  
 
 
 

  
 
 

  
   

 
 
 
 

 
 

 

 

 
 

 

 

 
 

  
 

 
 
 
 

can inhibit grooming and stretching reflexes. Acts 
of normal body care, such as ‘comfort shifts’, evacu-
ation and self-grooming, in long behavioural exam-
inations are especially significant because such 
normal behaviours often reduce or cease as a first 
or early sign of illness. 

Methods for Appraising Behaviour 

Behavioural appraisals are of value in judging the 
physical and mental health of the animal. General 
reflexes should not be studied only as isolated phe-
nomena but as actions of the whole animal. 
Pandiculation (holistic stretching after arousal or 
rising) is an action pattern of common occurrence 
seen in healthy foals and, to a lesser extent, in adult 
horses. Differences in responses occur between 
breeds (Ligout et al., 2008; Lloyd et al., 2008). 

In a study of posture in behavioural appraisal, it 
must be remembered that many postural abnor-
malities are not shown unless the horse is at rest or 
minimally disturbed in its usual stable. For this 
reason, patient and quiet observation of the animal 
may be necessary before any abnormality of pos-
ture can be detected. As a rule, the behavioural 
examination is best performed in a quiet space or 
enclosure, with limited light, where distractions 
will be minimal. Tranquillization should be avoided 
and parts of the examination, such as forced run-
ning, which could stimulate the animal, should be 
postponed until the end. 

In determining the suitability of a horse for a given 
role, its characteristic behavioural repertoire is of 
paramount importance (Seaman et al., 2002). For 
this to be determined reliably, a broad range of 
behavioural responses and performances should be 
appraised. Again, in the course of convalescence 
from an illness, the behaviour of self-maintenance 
returns to the animal’s behavioural repertoire. An 
extended period of behavioural examination of the 
animal in its bedded premises is usually necessary for 
convalescence to be appraised by the behavioural 
method. Some outdoor methods allow the behaviour 
of horses to be studied in test situations without 
demanding ‘artificial’ conditions imposed upon 
them. These tests can allow a critical appraisal to be 
made on a horse, or horse group, with minimal 
manipulation, allowing behaviour to occur in a fairly 
spontaneous manner. Such methods include the use 
of data recorders on the horse, passing through a 
chute or a simple maze. Even fearfulness can become 
evident in this method (Lansade et al., 2008). 

There are a variety of objective methods used for 
assessing equine behaviour that are more applic-
able to a research setting. These range across obser-
vational field studies of horse social behaviour, 
time budgets, frequency and type of interactions to 
more specific measures made of horse choices, 
strength of preferences and cognitive biases in con-
trolled tests under laboratory conditions. In all 
cases, behavioural assessments are conducted using 
the scientific method, ensuring that measurements 
are made and their interpretation is robust. 

Open-feld tests 

The ‘open-field test’ is a basic ethological method 
(Lehner, 1996) used to determine the responses of 
animals to a novel environment including various 
stimuli. In the open-field test, which in some 
instances could be more aptly termed the ‘closed-
field test’, the animal is liberated into an enclosure 
that permits extensive movement. In the horse’s 
case this is often an arena, a small paddock, or a 
large pen. The total ground area or floor space is 
subdivided by actual regions or imaginary dividing 
lines, allowing for measurements related to move-
ment within the pen, or around a specific object in 
the pen to be recorded. During a pre-determined 
time period after the animal is released into the 
open field, a record of the time spent within specific 
areas of the pen, the amount of the enclosure cov-
ered and explored, and the animal’s general behav-
ioural responses, including changes in reactivity, 
are made. Various measures can be combined to 
provide scores for each animal’s ‘open-field’ 
response, and these can be related to other meas-
ures made of the animal’s social behaviour, position 
in the social hierarchy or other such measures to 
provide an overall assessment of the animal’s tem-
perament (see Visser et al., 2001). While the open-
field test is principally applied in experimental 
situations to one animal, equivalent methods of 
behavioural assessment can be applied under natu-
ral and practical situations to groups (Martin and 
Bateson, 2007). 

From a practical point of view, horse behaviour in 
the paddock is useful for understanding how space 
is utilized, as well as the frequency and patterns of 
maintenance activities such as feeding, resting and 
evacuating. These studies reveal the level of organ-
ization of behaviour performed by horses, even 
under confined conditions within the paddock. 
Even when they are highly restricted in paddocks, 

N.K. Waran et al. 8 
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horses will attempt to use specific areas and 
resources for body care, social behaviours and self-
maintenance. Such studies can help with providing 
information to ensure that husbandry conditions 
are consistent with good welfare. 

Specifc behavioural tests used  
in veterinary studies 

There are several simple behaviour tests that can 
provide practical information regarding horse 
responses. These include: 

The stimulus response test. This is where a specifc 
stimulus is presented to an animal, and the reaction 
is recorded and used to determine the signifcance of 
the stimulus at that time.This method has been prof-
itably used in noting the effects of ‘teasing’ on oes-
trus display, or determination of libidinal sensitivity 
in the stallion, for example. Breeding soundness 
should be based to a considerable extent on evidence 
of normal reproductive behaviour. Such behaviour 
often hinges on the occurrence of overt oestrus. The 
primary character of oestrus is, of course, receptivity 
to mating. The intensity of oestrus may vary consid-
erably in mares. The appraisal of oestrous behaviour 
is therefore essential in horse breeding, although the 
normal female mating state has both behavioural 
and physiological elements (Table 1.3). 
Incident frequencies and bout lengths. Recording 
the number of performances and/or the length of a  
specifc response within a given period of time can  
provide information about the importance of that  
behaviour to the animal within a specifc context.  
Behaviour frequency and bout length measurements  

Table 1.3. Varieties of oestrus manifestations in mares. 

Character  
of oestrus 

Common 
duration 

Nature of 
behavioural 
display 

Urinary 
ejaculations 

Normal  
heat 

>3 days Frequent and 
complete 

Numerous 
and 
copious 

Weak heat <3 days Occasional  
and  
incomplete 

Absent 

Silent heat >3 days Occasional  
and partial 
without  
stallion;  
aggressive  
with stallion 

Absent 

have been put to good use investigating frequen-
cies of avoidance and aggression between individ-
uals within social groups. In addition, this method 
can be used to identify the signifcance of behaviour 
that is apparently abnormal and warrants improved 
defnition and diagnosis. 
Free choice tests. An animal is provided with a vari-
ety of resources to choose between and is provided 
with the time and space to determine the relative 
importance of each to them. The method has been 
used to understand the preference of an animal 
for given features of husbandry, such as the way 
in which food is presented or the way the horse is 
managed. For example, Jørgensen et al., (2016), 
used a free choice methodology to determine 
whether horses in a colder climate preferred staying 
outdoors, going into a heated shelter compartment 
or into a non-heated shelter compartment. By scor-
ing the frequency of the horse’s location and behav-
iour, they showed that horse breed, coat thickness 
and weather conditions all infuence the horses’ 
choice of housing environment. 
Ethograms. Ethograms are structured lists of defned 
behaviours that can be used to provide information 
regarding the normal balance of behaviours shown 
by individuals or groups in a given situation.  With 
these proportions established, excesses or reduc-
tions can be recognizable, and the information can 
be used to redress the balance.  An excellent exam-
ple of an established ethogram for normal behav-
iour in a free-living situation was developed by 
McDonnell (2003). 
Observational studies. Sometimes an individual 
animal can be assessed behaviourally to the best 
advantage in its normal biological situation. For 
example, the vitality of the newborn foal can be 
determined by undisturbed observations of the 
behaviour of the animal at its birth site. The action 
patterns (such as time to stand and fnd the teat) 
that unfold in the young animal in such character-
istic and predictable ways serve to show the vitality 
of the individual neonate. Both the order and the 
time of behavioural events give a general picture of 
the foal’s viability and the progress of its postnatal 
maturation (Morresey, 2005). Under normal condi-
tions and when undisturbed, head lifting and shak-
ing will occur frst, quickly followed by rotation of 
the body to sternal recumbency. Rising attempts 
soon follow, and a frst, fully upright stance is 
normally attempted within 30 min and attained 
within 1 hour. The frst successful suck of the active 
neonate foal is achieved when it is between 1 and 



 

 

 

 

 

 
 
 

 
 

 
 

 

 
 
 
 
 
 

 
 
 

  
 

 

  

 
 

 
 
 

  

 

 

 

2 hours old. Delays in the behavioural schedule of 
development can be used as indicative of imminent 
clinical problems resulting from dysmaturity in the 
newborn (Russell and Wilkins, 2006). Another use 
of this method is in appraising the temperament of 
the horse. Certain reactive behavioural activities, 
including threat displays and challenges are com-
mon in adult horses (Jensen, 2001). These can be 
used to assess the horse’s character. 

Critical Appraisal of Behaviour 

While the behaviour of a normal and healthy horse 
is clearly the concern of many people, it is often the 
veterinary surgeon or the animal scientist who is 
required to be able to identify and explain abnor-
mal behaviour. Increasingly veterinarians are 
expected to understand the behaviours that reliably 
indicate conditions associated with distress, dis-
comfort, pain and deprivation of behavioural needs. 
These conditions often lead to changes in behaviour 
that become problematic for the horse owner. 

Stress is defined as the biological response elicited 
when an individual perceives a threat to its homeo-
stasis. Stress can lead to a heterogeneous group of 
dysfunctions, the manifestations of which are many, 
but the main concern is that these behavioural 
responses can be subtle and may go under detected. 
Appreciation of this fact ensures that veterinary and 
equine scientists are equipped to guide horse users 

in recognizing the early signs of a problem and how 
to provide the optimum and acceptable conditions 
of maintenance and care to avoid the development 
of these negative emotional states. The changing 
roles of veterinarians and other equine industry 
professionals rely upon developing an understand-
ing of applied ethology, learning theory and the 
appraisal of abnormal behaviour as an aid to diag-
nosis. At the present stage, it is impossible to deal 
with this topic comprehensively, but one can con-
sider a number of clinical circumstances in which 
diagnosis can be established on the basis of changes 
in a horse’s behaviour. Greater veterinary involve-
ment in applied ethology is needed to support an 
improved understanding of the impact of disease 
within the discipline of welfare (Willeberg, 1997; 
Christiansen and Forkman, 2007; Fraser, 2008). 

Behaviours Associated with Clinical 
Conditions 

The postural characteristics of the horse are among 
the commonest behavioural features to change in 
diseased conditions. Therefore, it is essential to 
appreciate normal posture as a basis for recogniz-
ing postural abnormalities for clinical purposes (see 
Fig. 1.4). The following are the main circumstances 
under which horses adopt abnormal postures: 

1. Mechanical conditions involving loss of support 
of stability by the animal. 

Fig. 1.4. Postural signs of compromised well-being of a horse with abdominal pain. Photo: C.B. Riley. 

N.K. Waran et al. 10 
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2. Neurological conditions with inadequate neural 
function to maintain muscular tone. 
3. Painful conditions making it uncomfortable for 
the animal to maintain its natural posture. In addi-
tion, there can be permanent adaptive changes to 
pain, that the animal may have acquired as a result 
of prior experience of any disabling circumstances. 

These three circumstances are further considered 
below. 

Mechanical conditions. Mechanical conditions 
infuencing postural behaviour are many, and the 
following few examples are given as illustrations. 
For example, fracture of the third metacarpus (can-
non bone) in the horse makes it impossible for the 
animal to take any weight at all on the affected 
leg. Fracture of the humerus also leads to a lack 
of mechanical support and a grossly altered pos-
ture and abnormal limb position. Severance of both 
fexor tendons in the horse leads to a sinking of the 
fetlock and a turning up of the toe. Congenitally 
contracted tendons in foals also make normal pos-
ture impossible. Limb injuries, including an increas-
ing number of fractures can respond in many cases 
to therapy and rehabilitation, allowing normal limb 
function to be restored (Stubbs et al., 2013). 
Neurological conditions. Neurological conditions 
that can create abnormal postures include radial 
paralysis following, for example, prolonged recum-
bency during anaesthesia.  A lesion in the cervical 
vertebrae causes the condition of ‘wobbler syn-
drome’ in the horse, the main characteristics of 
which are ataxia and stiff neck (Gore et al., 2008). 
Painful conditions. The behaviour of a horse in pain 
has certain specifc features that are recognisable. 
Painful conditions causing abnormal posture in 
horses include laminitis and osteoarthritis, where 
the animal will assume positions to help ease dis-
comfort in the affected limbs. Permanent adaptive 
changes to pain, as a result of neuropathic changes, 
may also arise in a condition such as laminitis. On 
rare occasions, animals that have experienced lamin-
itis learn to ease the pressure and pain through 
adopting a characteristic ‘pointing’ foreleg position. 
This is accompanied by the hind legs of the animal 
being brought further forward. 

The facial expression in pain is often quite charac-
teristic and has been documented in the equine gri-
mace scale (Dalla Costa et al., 2014). The ‘pain face’ 
is associated with the ears being held stiffly back-
wards, orbital tightening, tension above the eye areas 

and prominent strained chewing muscles. In addi-
tion, attention may be given to one area of the body, 
such as looking at the flank where there is a specific 
site of pain as is the case for horses experiencing 
colic. With persistent pain horses may also show 
unusual recumbent behaviour, while at other times, 
they adopt an unusual stance. Horses may back into 
a corner of a stall/loose box, or are observed stand-
ing, pushing their heads against a wall when an 
uncomfortable or painful condition is present. 
Horses suffering from abdominal pain can appear 
restless, lying down frequently and repeatedly rising 
after short intervals of recumbency. In between these 
periods of recumbency, a horse with colic may scrape 
at its bedding with a forefoot while slowly pivoting 
around on its hind legs. Thoroughbred horses suffer-
ing azoturia sometimes scrape up mounds of wood 
shavings provided as bedding and then stand with 
their back legs on these mounds (Mills, 1991). 

Locomotory Behaviour 

When the locomotor behaviour of a horse is to be 
examined, it should be singled out and observed in 
good light, moving about on a clean, dry and level 
surface. The horse should be led by hand at different 
gaits when a special examination of locomotor behav-
iour is carried out. If appropriate it can then be 
allowed to move freely to observe free action (Fig. 1.5). 
Abnormalities of posture and gait may indicate a 
neurological condition (Oliver and Lorenz, 1993). 
Some alterations of mental state, such as depression, 
disorientation or hyper-excitability, can accompany 
some locomotor signs. Assessment of gait should 
take account of every aspect of gait, such as length 
of stride, whether too long or too short. A painful 
skeletal lesion gives a short stride with a reduced 
support phase and is often unilateral; the common-
est form of this is a ‘limp’. In the wide range of 
clinical veterinary textbooks (see Back and Clayton, 
2013), there is extensive detail on all clinical 
dysfunctions affecting equine mobility. 

Ontogeny of Behaviour: Instinct 

Horse behaviour develops through a combination of 
instinctive and learned responses. Instinctive behav-
iours appear to be pre-programmed, or genetically 
encoded, but are subject to modification through 
experience. Choices emerge with environmental 
challenge and experience. Maintenance and repro-
ductive motivations, e.g., hunger, thirst, comfort, 



 

 

 

 

 

 

 

  
 

 
 

 

 Fig. 1.5. Spontaneously running Arab horse turned out into the pasture. Photo: C.B. Riley. 

motion, association and sexual motives, switch and 
change priorities. Feeding and reactive and repro-
ductive behavioural motives, in particular, are 
modified by the experience and environmental 
circumstances of a horse. 

Instinctive behaviour 

Lorenz (1965) and other early ethologists described 
instincts or innate forms of behaviour in various 
vertebrates. Innate behaviour is that element of 
behaviour that has been inherited. This inherited 
basis of behaviour may be modified during the life 
of the animal, according to its experiences with its 
environment. The evolved genetic basis ensures 
that the animal is equipped with a repertoire of 
adaptive responses that can be utilized without 
essential prior experience. The precise nature of 
innate behaviour allows us to recognize readily that 
such behaviour can be elicited in the proper 

circumstances without prior experience. For 
example, many of the neonate’s functions are pre-
determined. Some innate behaviours may not be 
revealed until the animal is an adult and mature, as, 
for example, in most kinds of maternal behaviour. 
The adult horse’s characteristic sexual behaviour is 
largely determined by genetic factors. However, it is 
important to recognize that, even with this fixed 
foundation, innate behaviour can be changed as the 
animal acquires information regarding the success 
or otherwise of a given response. 

Release of innate responses 

Much of the ‘priming’ of innate behaviour occurs 
in the endocrine system, and the coordination of 
action patterns is dependent on activation of nerve 
centres, e.g., the hypothalamus. In classical ethol-
ogy, the releasing of innate actions requires specific 
stimuli, essentially sign stimuli or releasers. 

N.K. Waran et al. 12 
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Certain theories exist in connection with releas-
ers. A releaser is defined as any specific feature in 
an animal’s environment that prompts an innate 
response. Behavioural characters that are peculiar 
to the equine species can thus be set in motion by 
certain stimuli. The theory of the innate releasing 
mechanism (IRM) has grown from this hypothesis. 
The IRM is physiological, built into the animal and 
inactive until it becomes appropriately stimulated. 
The appropriate stimulus in the environment is 
considered to be the key that unlocks the appropri-
ate action pattern. 

In this theory, releasers act upon the IRM by 
issuing a simple sign stimulus. The IRM should 
allow an animal to automatically respond to a 
behaviourally relevant stimulus that the animal will 
not have previously encountered. One particular 
type of releaser that plays an important part in 
determining behaviour is the social or sexual 
releaser. Such a releaser may be an animal’s odour, 
shape, sequence of movements, variety of sounds or 
general display; it serves the specific function of 
eliciting a particular response in another member 
of the same species. The role of such releasers is 
considerable in the mating and nursing behaviour 
of horses, where instinctive movements are neces-
sary to ensure individual and the species’ fitness 
and survival (Kiley-Worthington, 1999). 

Sensitive periods and imprinting 

Imprinting is a unique form of behavioural devel-
opment, where a critical feature of the environment 
becomes highly significant to an animal within a 
specific early period of its life, referred to as the 
critical or sensitive period. A modified concept of 
this phenomenon has been suggested to be applica-
ble to equine early development (Miller, 2003), 
although this is somewhat controversial. Some 
trainers have made use of this period when the foal 
is particularly aware of environmental stimuli to 
carry out what they call ‘imprint training’. Proponents 
claim that early handling of the foal (in the first days 
after birth), getting them used to sounds and equip-
ment such as clippers, and acquainting them with 
the application of ropes and mild pressure in areas 
where leg and rein aids will be used, leads to young 
horses that have learned to tolerate rather than 
struggle against humans and to cope with the sorts 
of stimuli that are frequently part of the horse’s 
working life. Of course, with the foal’s welfare in 
mind, such early training needs to be done extremely 

carefully to not negatively impact the relationship 
between foal and dam. Some obscure influences of 
imprinting can persist for extended periods in areas 
of behaviour such as mating orientation. Male ani-
mals, for example, may attempt to mount individ-
uals of a different species with which some degree 
of imprinting may have occurred in a critical period 
of development. It’s not only the offspring who 
have an inbuilt preference at certain times during 
development. There is also thought to be a sensitive 
period following parturition when the dam quickly 
learns the identity of her newborn and develops a 
rapid attachment. In contrast, other young, even if 
similar, are rejected and hostile behaviour exhibited 
towards the alien. Such behaviour in mares may 
amount to extreme aggression in many cases. When 
the maternally sensitive period has passed, adop-
tion of fostered young by learning is more pro-
tracted and less certain. Such maternal behaviour is 
strongly and quickly motivated to establish paren-
tal care (Clutton-Brock, 1992). 

There are other examples of sensitive periods in 
development, such as the socialization period, dur-
ing which young animals are highly sensitized to 
enable them to acquire knowledge of the normal 
social behaviour of their own species. For horses, 
the socialization period occurs as soon as the foal 
starts to interact with other foals and dams in the 
herd. During puberty, this is important for the 
development of sexual preferences and behaviours. 
Often young stallions that do not gain appropriate 
orientation at this critical time have some delay in 
learning the motor skills of mounting and mating. 

Early Experience 

The effects of early experience on the development 
of adult behaviour are significant. When horses are 
raised as orphaned animals, their later behaviour 
differs from the reactive characteristics of most 
normally reared horses; they are often difficult to 
restrain and to train, for example. At the same time, 
foals reared exclusively in their mother’s company 
usually adopt the reactive tendencies of the mother 
and acquire the mother’s temperamental character-
istics. Foals raised without human contact before 
weaning, such as may occur in free-living animals, 
may have difficulty in accepting handling by 
humans in their later life. They appear to be fearful 
and insecure under human control. Acquisition of 
undesirable behavioural states can be avoided by 
positive and structured early handling, although 



 

 
 

 

  
 

 

 
 

  

 

 
 
 

   
 

 
 

 
 

 
 

 
  

 
 

  

 
 
 
 

 
 

 

 
 

 

 

this must always be carried out by experienced 
personnel so as not to inadvertently elicit undesir-
able responses in the young animal. Ideally, this 
should begin early in the foal’s life, with some 
advocating for the first day after birth. Through 
gradually habituating the foal to gentle handling, it 
will learn that there is no danger in being contained 
by human force and that short separation from its 
dam is not traumatic. During this time, the foal can 
be carefully touched all over to learn acceptance of 
human contact. Sessions of touching, bodily 
restraint and brief separation from the mother 
allow the foal to habituate to human presence and 
accept control over its behaviour. After it is weaned, 
such early experience aids in its handling (Zentall, 
1996). 

During the paediatric period, the total effects of 
experience are compounded. The development of 
emotions, the opportunity to pursue exploratory 
behaviour, the social experiences of the young 
animal and the development of its physical and 
physiological apparatus all combine to influence 
the animal’s reservoir of acquired behaviour. Post-
weaning environmental experiences, including the 
method of weaning used (Waran et al., 2008), also 
play their part in developing the behaviour of the 
subject in subsequent adult life. Experimental pro-
cesses continue into this period, and senses con-
tinue to develop (Houpt, 1991). A study of the 
many factors capable of affecting a horse’s behav-
iour must include the various early experiences that 
can permanently affect the behaviour of that indi-
vidual, even into its adult life. Environmental fac-
tors and social forces have a much more powerful 
and durable influence when applied in early life 
than similar ones experienced in adult life (Forkman, 
2002). Investigatory activities, from which much 
learning is derived, continue throughout life, 
though they tend to be more obvious in the young 
animal. Good habits are dependent on familiarity 
with a wide range of husbandry features that pro-
vide optimal conditions for the animal. Exposing 
foals to essential husbandry procedures, such as 
haltering, can prove to be helpful in their adapta-
tions. Many routines become established as the 
basic pattern of management, and it is highly desir-
able to allow the animal to acquire experience of 
these routines before they become enforced proce-
dures. Much learning in young foals is by observa-
tion, and they learn more readily by watching their 
mothers than by watching others. Their mothers, of 
course, permit close investigation by their own 

young. Grazing horses, again particularly young 
ones, learn from others such things as food selec-
tion and location, paths and routes, watering places 
and shelters. Such learning is of critical importance 
in the ability of the young horse to integrate suc-
cessfully with its environment and home range. 
Visser et al. (2003) found that learning ability 
in young horses was variable between horses but 
consistent in individuals. 

Ontogeny of Behaviour: Learning 

The biggest changes in a horse’s behaviour occur as 
a consequence of the experiences it has. Scientists 
define learning as a relatively permanent modifica-
tion in behaviour as the result of personal experi-
ence, and for the most part, learning occurs 
gradually with repetition. Learning enables an ani-
mal to shape its responses in line with its own envir-
onmental challenges. While the horse can acquire 
certain behavioural methods of adapting to its cir-
cumstances and environment, it can readily acquire 
maladjusted forms of behaviour. Husbandry factors 
can give rise to behavioural anomalies, and many 
items of abnormal behaviour are of diagnostic value 
in the identification of defective husbandry. 

Learning is, therefore, a part of each domestic 
horses’ development. The animal depends on learn-
ing and memory to cope with the circumstances of 
the environment that it experiences, not only at the 
moment of the experience but also in later circum-
stances of a similar nature. Learning theory out-
lines the various forms of learning and how they 
occur, but the most relevant to horse training and 
management are habituation and associative 
learning. 

There are two main types of associative learning: 
classical and operant or instrumental, and together 
these form the basis of the main way in which 
horses learn about their environment and their 
handlers, and are trained under saddle. 

Classical conditioning 

A response is termed conditioned when a stimulus, 
other than the natural or originally effective one, 
can bring about the response. The normal, or origi-
nally effective, reflex eliciting stimulus is termed the 
unconditional stimulus. The unconditioned stimu-
lus (such as food) elicits a natural (unconditioned) 
reflexive behavioural response (such as salivating) 
because it has become closely associated in time 
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and space and serves as a good predictor. The out-
come (i.e. feeding) associated with the stimulus 
reinforces the animal’s behavioural response. Some 
stimuli result in positive outcomes; some are nega-
tive from the animal’s point of view. Either way, the 
behavioural responses are reinforced due to the 
consequences to the animals. Reinforcement relates 
to the increase in the likelihood of a behaviour 
occurring again in relation to a stimulus being 
given/applied (positive) or removed (negative). 
Positive reinforcers are stimuli that the subject will 
work to attain, and negative reinforcers are stimuli 
that the subject will work to reduce or end. Positive 
and negative reinforcers are also described as pri-
mary or secondary. In mating, for instance, it could 
be said that the unconditioned stimulus is the gen-
eral form of the stationary mare, but it is observed 
that many other stimuli, in time, elicit a full behav-
ioural response in the stallion. In the case of stal-
lions under restrained husbandry, leading the 
animal out towards the customary service area will, 
in time, act as if it were the sexual stimulus, elicit-
ing a conditioned response. When conditioned 
stimuli have been established, they can be very 
effective in stimulating the animal’s responses. 

The classical procedures in conditioning are 
those that involve the repetition of the same 
sequence of stimuli. Routines of husbandry are 
suited to the establishment of classical condition-
ing, although this may not always be desirable. In 
conditioning, a state of generalization is common 
where actions occur in response to a variety of 
unrelated stimuli or have only a loose connection 
with the primary stimulus. The numerous daily 
routines of animal husbandry create many general-
ized states of conditioning, such as the sound of 
food preparation. 

Examples of classical conditioning in horse hus-
bandry and training are numerous. Stud horses 
become sexually activated when haltered to be led 
out by their grooms for breeding purposes; horses 
at grazing will run to a trough/neigh when some-
one appears with a bucket; and when stabled often 
develop a door-banging problem. 

Operant conditioning 

A major type of learning utilized in equine han-
dling and training is instrumental or operant con-
ditioning. It is, in effect, trial and error learning and 
is the learning that occurs from the numerous 
empirical activities generated by exploratory and 

investigative behaviour. Operant conditioning is 
also called instrumental learning or conditioning 
since the behaviour is the instrument by which the 
reward, or reinforcement, is obtained. Training 
animals is an operant task: the trainer may wait 
until the animal produces the desired activity or 
manipulate the environments such that the perform-
ance of the behaviour is required. Once performed, 
the behaviour can be positively or negatively rein-
forced on a specific reinforcement schedule (i.e. 
constantly or intermittently, depending upon the 
stage of training). Shaping behavioural responses in 
this way ensures that the animal gradually learns 
the associations between its behavioural responses 
to reliable stimuli or signals and the desirable con-
sequences. In their training, horses rely upon oper-
ant conditioning for learning behaviours that are 
not natural, innate actions. Through systematically 
applying a stimulus such as bit pressure through 
the rider’s application of the reins, the horse will 
learn the reinforcing consequences through its own 
actions or responses. When pressure is released as 
soon as the horse responds to bit pressure in the 
desired way (e.g., slowing down), we term that 
negative (removal) reinforcement. When a horse 
increases its responses to something that has been 
added or provided such as a carrot or a soothing 
stroke, we call that positive reinforcement. Learning 
theory is the term used to describe what we know 
about how animals absorb, process and retain 
information through the association between stim-
ulus–response–reinforcement, together with the 
emotional and environmental factors that influence 
this. The relatively new field of equitation science 
(Goodwin et al., 2009) argues that successful and 
humane training relies on the trainer developing an 
understanding of the correct application of learn-
ing theory, horse ethology, physiology and 
biomechanics. 

Non-associative learning: habituation  
and desensitization 

Habituation is the elimination of responses that are 
not imperative or biologically meaningful, and as 
such, it serves to ensure that the horse conserves its 
energy. It may be a simple form of learning, but it 
is important in allowing a horse to filter out non-
vital information, enabling it to conserve energy 
and to focus on more significant things in the envir-
onment. Habituation in the natural environment 
may include reducing reactivity to other harmless 



 

 

 

 

 
 

 

 

 

 

 

 
  

 
 
 
 

 

 

 

 

 

 

 

 

 

 

species that graze alongside the herd, or the sound 
and sight of the wind moving the trees. Use of this 
natural phenomenon can be made during training 
by ensuring that horses become accustomed to the 
variety of unnatural or potentially frightening 
stimuli they need to deal with throughout their 
working lives. Examples include the sight or feel of 
the saddle and girth, the rug being thrown over and 
onto the horse, and the sound of traffic on the 
road. All of these and many more are stimuli that 
horses need to habituate to, and so it is important 
that they are presented in a non-threatening and 
consistent manner. Habituation of horses to the 
many circumstances of their use is clearly an 
important factor in their training, for rider safety 
and horse welfare (Appleby and Hughes, 1997; 
Waran and Randle, 2017). 

Desensitization is where, through gradual and 
positive exposure, the horse becomes more familiar 
and more relaxed and accepting of naturally fear-
or stress-eliciting stimuli or circumstances such as 
loud noises and flapping objects. The objective is 
not to flood the horse by forcing it to accept the 
presence of something feared but rather to reduce 
fear through systematic exposure over time, taking 
into account the horse’s responses in deciding when 
to move to the next phase of training. Desensitization 
is often used for dealing with horses where there is 
an established fear response in relation to a man-
agement procedure such as injection or worming. 
Desensitization of needle-shy horses requires a 
planned approach, ensuring that the horse is given 
the time and space to change its response to some-
thing that it has become increasingly fearful of. 

Motivation, Reinforcement  
and Punishment 

For any learning to occur, the horse must be motiv-
ated and his response must be reinforced in some 
way. Motivation occurs due to internal and exter-
nal conditions known as causal factors. For exam-
ple, if the horse is hungry, it is internally more 
motivated to find food, and if food items are pre-
sent, it will be externally motivated to try to get to 
that food. Whether or not an animal performs a 
behaviour is not only influenced by how motivated 
it is to perform that particular response but also by 
the strength of any conflicting motivation to per-
form other competing responses. This is extremely 
relevant to the horse training and handling situa-
tion because fearful or stressed horses will be more 

highly motivated to protect themselves, often 
involving an escape response, than to learn any 
new behavioural responses that the rider may be 
trying to develop. In addition, the horse must be 
sufficiently motivated to learn a new association. 
For example, if food is used as a reward, the ani-
mals must be hungry or the food item must be 
recognized as of high value by the horse. 

Another important element is how learning 
is rewarded, or more correctly, reinforced. 
Reinforcement maintains the association and ensures 
that the behavioural response becomes strongly 
associated with a particular signal and persists. 
Reinforcers are termed positive and negative – but, 
in both cases, they serve to increase the chance that 
the behaviour will be performed again. For exam-
ple, a positive reinforcer is one that is ‘added in’ to 
increase the chance that the animal will perform 
the behaviour again. This is normally something 
the horse is naturally attracted to, such as a tasty 
food item or providing some social contact. 
Negative reinforcement (not to be confused with 
punishment) involves applying an unpleasant or 
mildly aversive stimulus (such as leg pressure) and 
removing it when the horse performs the desired 
behaviour (moving forward). In working with 
horses under saddle, this pressure-and-release sys-
tem is practical, where positive reinforcement often 
is not. 

It is important not to leap to conclusions about 
the terms used in learning theory. These are bor-
rowed from psychology and are not intended to 
describe good or bad types of signals from the 
horse’s point of view. Negative refers to the removal 
or ‘taking away’ a stimulus that has been used as a 
signal and positive means ‘adding in’ a stimulus. In 
positive reinforcement training, we often provide 
the horse with a food treat once he has performed 
the response to the signal, so adding something to 
help the horse remember the association. This is 
often harder to apply when training horses under 
saddle, which is why negative reinforcement is usu-
ally used. An example of the correct use of negative 
reinforcement in horse training is when rein or 
rope pressure (the stimulus, signal or aid) is applied 
to slow the horse’s forward movement (pull back 
on reins) or increase the horse’s forward movement 
(a pull forward on the lead rope) (see Fig. 1.6). 
When being trained, the horse has to learn the 
association between a tightened rein, causing pres-
sure through the various parts that the bridle has 
contact with, and the desired slowing response. 
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Fig. 1.6. Negative reinforcement – the pressure applied through the reins is released as soon as the horse slows. 
Photo: Natalie Waran. 

To  get to this point, the horse’s slower movement 
(the desired response or action to that signal) must 
be reinforced so that as soon as the horse starts to 
slow its legs, the rein pressure is released (taken 
away). The reward or the reinforcement is the 
release of the rein pressure. The same formula can 
be applied to the establishment of the rider’s leg 
signals. The reason the horse makes a good associ-
ation is that as soon as he moves ‘off the leg aid’, 
the rider removes the leg pressure immediately. 

In horse training we use both positive and nega-
tive reinforcement to incentivize the horse to per-
form and to maintain the performance of a specific 
response to a given signal. However, there are some 
interesting results that suggest that positive training 
techniques may increase the speed of learning. 
Positive interactions shown towards the handler 
during training improve retention of the associa-
tion in the longer term (Sankey et al., 2010). It may 
be that a combination of positive and negative 
reinforcement serves best for ensuring a positive 
learning experience and long-lived associations. 

Heleski et al., (2008) found that the situation was 
safer and less stressful for the handler when posi-
tive reinforcement is used along with rope pressure 
for training horses to perform a fear-provoking 
task such as crossing a tarpaulin on the ground. 

Regardless of whether one or the other type of 
reinforcer is used, it is crucial that the reinforce-
ment is applied (or removed) immediately the 
desired behaviour is performed (within a couple of 
seconds) in response to a specific signal. In horse 
training, the goal is to get the association so well 
entrenched through repetition, good timing of 
release of, or provision of, the reinforcer, so ensur-
ing that the horse needs only the lightest signal (for 
example a light pressure on the rope if wanting 
them to lead) to elicit the required response. 

Finally, it is worth noting that in learning theory 
terminology and practice, negative reinforcement 
and punishment are not the same things. Negative 
reinforcement involves increasing the tendency to 
perform required responses through removing an 
applied pressure on the horse as soon as it performs 



 

 

  

 

 

 

 

 
 
 
 

   
 
 

 
 
 
 
 

  

 

 
 

 

 

 

 

 

 

 
 
 
 
 

  

 
 

  
 
 

 

 

 

 

the desired response, and this can be delivered 
effectively and humanely, enabling the horse to 
learn a specific relationship between an aid and 
required behaviour. On the other hand, punishment 
is pressure applied to a horse during an on-going 
behaviour and is used to ‘stop’ the behaviour after 
it has already begun or occurred. The problem with 
using a punisher is that the horse is being expected 
to make an association between behaviour that has 
already happened or is happening, using a fear-
provoking and sometimes painful action by the 
handler/trainer. Since horses are not good at mak-
ing retrospective associations, training using pun-
ishment is at least ineffective and at worst unethical 
and inhumane. If a punisher is to be used to deal 
with an ongoing behaviour, it needs to be applied 
immediately or within two seconds of the start of 
the behaviour for it to be effective. This is often 
hard when on board a horse and with the rider try-
ing to maintain balance. However, it can be effect-
ively applied in problem situations when on the 
ground. For example, if a horse attempts to bite the 
handler, where the handler emits a loud ‘no’ to 
distract the horse momentarily and then provides 
the horse with a more appropriate response that 
can be rewarded, such as asking the horse to 
reverse a step negatively reinforced by a release of 
the head-collar rope as the horse steps back. 

Emotionality and Intelligence 

Animal intelligence is a controversial and much-
debated topic. How to define it and whether it exists 
as it does in humans is of increasing interest. Studied 
attempts have been made to make appraisals of 
animal intelligence on the implicit assumption that 
animals and their behaviour could be better under-
stood through proper comprehension of their intel-
ligence. The assumption was faulty. Although 
intelligence in mankind is well understood and, in 
many cases, affects human behaviour, it cannot be 
assumed that intelligence in animals is of an identi-
cal nature. It can now be recognized that intelligence 
in horses is more general than specific and that its 
role in behaviour is apparently a supportive one 
based on essential sensory perception. Nevertheless, 
animal intelligence does exist, although it is difficult 
to define and often referred to as cognitive ability. 

While various methods are often used to measure 
cognitive ability in animals, it would appear that 
the length of time that an animal can remember a 
specific training signal or command could be taken 

as some measure of intelligence. However, Hanggi 
(2003) argues that horses have more advanced 
learning capabilities than previously assumed. 
Some horses seem to learn with greater facility than 
others, and variation in intelligence could be 
argued to be shown in this way. Intelligence could 
also arguably be demonstrated when the horse 
learns to ignore irrelevant stimuli, just as it also 
becomes sensitized to significant stimuli. This per-
mits the behavioural developments that make dis-
crimination possible. The animal’s integration with 
its domestic environment is facilitated by this abil-
ity to compare and contrast, based upon its previ-
ous learning and the skills acquired. Most horses 
can accurately discriminate between stimuli and 
evaluate them, e.g., they can differentiate sounds, 
visual features of special significance, identities of 
people and so on. This ability appears to improve 
with experience (Domjam, 1998). 

Environmental conditions such as constant con-
finement and behavioural restriction can impact 
negatively on cognitive ability and so-called intelli-
gence, affecting horses. While a horse’s physical con-
dition may be preserved in the stable, its emotional 
(nervous) condition is likely to be adversely affected 
by the chronic restriction. In many cases, if the 
restrictive husbandry is constant, the animal’s natural 
activities become redirected, so to speak, into abnor-
mal action patterns. More simply, restriction nega-
tively affects their behaviour and their emotional 
state leading to changes in their ability to learn. In 
constant close confinement, horses can suffer affec-
tive dysfunctions. The typical dysfunctions usually 
occur in mouthing (Sambraus, 1985), marking time 
and reacting, but affective states can also appear in 
adverse features of temperament or disposition. 

A traditional form of restriction used on horses 
is ‘breaking-in’ for human use. The term says much 
about the animal’s affected spirit. Such evoked sub-
missive responsiveness in the horse is achieved 
forcibly. Today there is increasing awareness of the 
alternative method of inducing compliance in the 
horse by humane manipulation of the animal’s 
nature. Willing compliance is preferable to imposed 
submission since it is more likely that leads horses 
to develop in their conventional tasks by using 
intelligent responses (see Figs 1.7–1.9). 

Cognitive Bias 

An interesting emerging area of research involves 
measuring the judgment bias of animals to objectively 
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  Fig. 1.7. Normal eye expression in watchfulness. Photo: 
Melanie MacDonald. 

assess their emotional states. Emotions are intense, 
short-lived affective responses to situations and 
events that have some important significance in the 
life of an animal. They can be both positive and 
negative. One way to determine the mental state of 
an animal is suggested to be through cognitive bias 
testing, that is, assessing the impact on cognitive 
processes such as learning speed and choices of its 
mood or emotional state. One of the cognitive 
measures is to assess how animals interpret ambigu-
ous stimuli or ‘opportunities’ that lie somewhere 
in between those sure to give a reward and those 
sure not to. The decisions in ambiguous situations 
can be biased by the underlying mood state. 
Animals in a more positive mood will expect some-
thing positive to happen when confronted with 
ambiguous stimuli (optimistic bias). In contrast, 
animals in a more negative mood will not expect 
something positive to happen (pessimistic bias). 
In humans, individuals in a positive mood state 
will be more attentive to positive events, be more 

optimistic, learn more easily and memorize more 
effectively. Studies of this phenomenon in horses 
have shown promising results regarding the impact 
of training and housing methods. Not surprisingly, 
horses exposed to more restricted environments 
showed more pessimistic responses in bias tests, 
suggesting that their welfare is likely to be impaired 
(Henry et al., 2017). In a practical sense, this may 
prove useful for horse keepers, recognizing that the 
choices a horse makes reflect its emotional state, 
which in turn is affected by its previous experi-
ences, good and bad. 

Behaviour and Equine Welfare 

Equine welfare is a complex area for study, but it is 
essential that horse owners and practitioners are 
familiar with behavioural indicators of poor and 
good welfare states. Welfare is not confined to 
measures of physical health but includes the assess-
ment of mental well-being and behavioural oppor-
tunities. Good welfare is not simply the absence of 
negative experiences, but rather is primarily the 
opportunity for and expression of positive behav-
iours indicating underlying positive mental states 
such as pleasure. Although the assessment of 
equine welfare has traditionally relied on measures 
of negative states such as pain, distress, fear and 
discomfort, increasingly reliable indicators of posi-
tive emotions are being developed, such as play, 
mutual grooming and facial expressions. The 
equine nature is expansive from its massive inherit-
ance and its cumulative experiences. Its immediate 
circumstances create an additional factor in the 
determination of its behaviour. As a result, no two 
horses are exactly alike in general conduct. Every 
horse is unique in its nature: in its character, tem-
perament, personality and individual behaviour. It 
follows that horse welfare is axiomatic and that the 
management of each horse should be in accord 
with its particular individuality. Therefore, know-
ledge of equine behaviour, in general, is fundamen-
tally required in modern horse care. 

One welfare 

For a prey species such as the horse, fear is a power-
ful motivator because it is an unpleasant emotional 
experience. Anything that removes the horse from 
experiencing that unpleasant feeling is strongly 
reinforced and will be repeated. This is why when a 
horse has had a bad experience and has responded 



 

 

 
 

 

 
 
 
 
 
 

    

 
 

 
  

 
 
 

 
 
 
 
 

 Fig. 1.8. Colt and mare showing full attention. Note the orientation of body, dilated nostrils, pricked-forward ears and 
watchful eyes. Photo: C.B. Riley. 

almost instinctively to protect itself, he will refine 
and repeat his response so that he is able to antici-
pate and react to cues that enable him to anticipate 
and avoid the frightening situation in future. In 
horse handling and training, humans exert a con-
siderable impact on their horse’s behaviour and 
emotions. It stands to reason that methods of hand-
ling and training based on provoking fear that may 
lead to short-term success will also produce animals 
with behavioural responses and fear memories 
that are not desirable for horse and human safety 
in the long term. Unfortunately, many problem 
behaviours develop because horses are extremely 
good at rapidly learning from successfully dealing 

with something that causes a negative feeling. 
Common fear-provoking events leading to a learned 
behaviour often result in horses acquiring undesir-
able responses such as unwillingness to enter a 
trailer, especially when coming home from a show, 
rushing when showjumping and refusing to be 
caught in the field. Increasingly those involved with 
horses are being asked to recognize that coercive 
riding and handling techniques not only compro-
mise the horse’s welfare, but also put horse and 
rider at a greater risk of injury resulting from the 
horse’s fear reactions. It is of increasing concern 
that professionals such as equine veterinarians 
carry a high risk of sustaining an occupational 
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 Fig. 1.9. Foal watching and learning while moving in step with his dam. Photo: C.B. Riley. 

injury as a result of the fear/pain response of the 
horse they are attempting to treat (Pearson, 2016). 
Improving understanding of equine behaviour and 
effective use of learning theory amongst horse own-
ers, veterinarians, and other equine professionals is 
essential for ensuring good welfare for all. 
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