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The importance of horses’ senses in a nutritional context

Abstract. The horse’s senses are very acute and geared to constantly analyse the stimuli coming from
the environment. Their role in choosing the right feed is very important and often underestimated by
their caretakers. Compared to their wild ancestors, nowadays horses are generally not free to choose
the type and amount of feed. Instead, they are provided with feed selected and prepared by humans.
It is not uncommon to encounter the phenomenon of so-called food neophobia, i.e. horses’ refusal to
eat feed with an unfamiliar taste or smell. This also applies to the consumption of supplements, medi-
cation and sometimes even water, which can be quite a problem for horse users and can even lead to
health disorders for these animals. Therefore, this paper explores the topic of the role of horses’ senses
in terms of their nutrition.
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INTRODUCTION

Horses were domesticated about 5,500 years ago [Orlando 2020]. Since then, their
living conditions and the type and amount of food they consume have been dependent on
humans. The diet of domesticated horses gradually changed because horses used by hu-
mans needed feed that was richer in nutrients. Nevertheless, their general nutritional needs,
determined by the specific structure of their digestive system and fermentation mainly in
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the cecum and large colon, remained unchanged [Ralston 2021]. Nowadays, it is very rare
to find horses living in the wild — this is generally in nature reserves and other conservation
areas [Naundrup and Svenning 2015]. Through evolution, horses have adapted to selec-
tively choose and consume a wide range of plant species [Van den Berg et al. 2016b].
Horses are herbivores with a constant secretion of acid in the stomach, so they need to eat
regularly in small portions to avoid digestive problems [Roig-Pons et al. 2025]. They
spend 16-20 hours a day grazing, which consists of taking a small amount of forage and
then moving a few steps to the next feeding station [Sarrafchi and Blokhuis 2013, VVan den
Berg et al. 2015]. This natural foraging behaviour also occurs in stabled horses when they
are offered a variety of feeds [Goodwin et al. 2005b]. This way, equines can select the best
food source based on visual cues, odour, taste, texture, availability and variety [Goodwin
et al. 2005a, Chodkiewicz 2020, Rgrvang et al. 2020]. Van den Berg et al. [2016a] indi-
cated that horses are primarily guided by nutritional value, followed by taste and smell,
when choosing a food source. Previous studies have shown that free-roaming horses eat
up to 50 different plant species [Van den Berg et al. 2015]. Because poisonous plants are
an integral part of many horse pastures around the world, it is important that horses be
able to make appropriate dietary choices to avoid fatal poisoning [Pfister et al. 2010]. Op-
timal feeding is crucial for survival and functioning of the organism and is shaped by both
the characteristics of the available feed and the animal’s selective feeding strategies [Culda
and Stermin 2019, Sahu et al. 2020]. Therefore, gathering information about potential food
using various sensory modalities makes them extremely important in equine nutrition.

Horses living in stable conditions consume a variety of plant-based fed, depending on
the climatic zone, availability of different plant species and storage method: hay, haylage,
oats, barley, corn, alfalfa and others [Murray et al. 2015, Harris et al. 2017]. The use of
complete industrial feeds, feed concentrates and supplements is also becoming more wide-
spread. Currently, horses consume roughage selected and prepared by humans, so they do
not make full use of their ability to selective choose [Stegelmeier 2011]. Because of their
natural feeding pattern, which involves foraging and feeding for most of the day, horses
may become bored or frustrated if they are unable to perform this behaviour [Roig-Pons
et al. 2025]. A lack of adequate daily forage provision can lead to behavioural disorders,
and is one of the frequently mentioned reasons for a reduced rejection of toxic plants [Sar-
rafchi and Blokhuis 2013, Sroka et al. 2022]. In reality, limited free search in domesticated
horses may be the reason for a gradual decline in the ability to recognise noxious or poi-
sonous plants [Stegelmeier 2011].

Horses evolved as flight animals, which is why they are very sensitive to environmen-
tal stimuli [Marliani et al. 2021]. Their alertness allows rapid detection and identification
of the stressor which was crucial to survive in the wild [Apfelbach et al. 2005]. Horses’
cautiousness also manifests itself in neophobia, i.e. fear of novelty that can be associated
with various stimuli, including tastes or smells [Lansade et al. 2008a]. This means that
there are situations when horses refuse to eat feed with an unfamiliar odour or taste or
when they prefer the taste of one feed and do not want to take another. Combined with
additional individual preferences, this can lead to problems in keeping horses in an ade-
quate nutritional state [Van den Berg et al. 2016b, Merkies et al. 2024]. For this reason,
this article analyses the role of the various senses of horses in the processes of feed selec-
tion and consumption. Each sensory organ, due to its characteristic biological and neuro-
physiological conditions, has a different contribution to make in delivering the received
stimuli to the brain [Narloch 2016]. Horses’ willingness to consume feed is influenced by
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its taste, smell, texture and visual cues [Goodwin et al. 2005a, Chodkiewicz 2020, Krueger
and Flauger 2011]. Therefore, the senses of taste, smell, touch, and sight play the most
significant role in assessing the suitability of feed and are discussed in this article.

This is a review article and aims to discuss the importance of taste, smell, touch and
sight in the context of feed selection by horses. The paper refers to numerous scientific
studies and other review articles, discussing the aspects of the functioning of the senses,
nutrition, biology and the welfare of horses. The selection of scientific research for this
paper was conducted with databases such as Google Scholar, Scopus, and Web of Science.
The keywords applied included the expressions ,,horse senses”, ,,horse nutrition”, ,,feeding
behavior of horses”, ,,sense of smell and taste in horses”, ,,touch in horses,” and ,,food
selection by horses”.

Sense of taste and smell

Chemical senses, which include taste and the functionally related sense of smell, are
considered one of the oldest forms of animal adaptation [Krueger and Flauger 2011]. They
are closely related and much more acute than in humans. The sensory properties of feed
are usually perceived by domestic animals in the following order: appearance, aroma, tex-
ture and taste. However, horses rely most on odour and taste, when selecting feed or plants
in a pasture [Perry et al. 2024]. Horses perceive their environment differently than humans,
and sensory abilities in humans and horses also differ [Stachurska et al. 2022]. The choice
of feed for horses is largely based on olfactory and taste sensations, while for humans it is
mainly based on visual sensations [Francis et al. 2020]. Taste is a sense that allows humans
to evaluate the chemical properties of a substance in terms of its suitability for consump-
tion. Taste information is received only in the oral area. However, most of the taste sensa-
tions experienced by horses while eating are simultaneously perceived as olfactory infor-
mation from the nasal cavity area [Van den Berg et al. 2016b]. Horses usually smell before
eating. This activity is due to the clear connection between taste and olfactory sensations.
Before food reaches the mouth, the horse examines it thoroughly using its olfactory recep-
tors and vibrissae [Perry et al. 2024]. The surface of the horse’s tongue is covered with
numerous structures called taste buds, which are responsible for the sensation of taste. In
the central part of the taste buds are taste receptors, which are equipped with special pro-
jections called microvilli. Taste nerve cells are concentrated in the taste buds of the mouth
and throat. They react to food or drink mixed with saliva. These surface cells send taste
information to nearby nerve fibres and then to the brain. In herbivorous mammals, i.e. also
in equines, taste perception is better developed than in predators. Herbivores have a sig-
nificantly higher number of taste buds than predators, which is related to the need to detect
toxic substances in the plants they eat [Lunceford and Kubanek 2015].

Taste perception in horses is highly developed and plays a key role in their daily life,
especially during food selection. Taste sensations provide the body with information about
nutritional values and help to identify harmful or spoiled feed, protecting the horse from
consuming poisonous or stale food [Tomczynski et al. 2002a, Rgrvang et al. 2020]. Before
domestication, horses used their sense of taste to select food rich in essential nutrients and
to avoid eating poisonous plants. Nowadays, they are able to select vegetation in the pas-
ture and forage provided by humans, thus rejecting what does not suit their taste prefer-
ences [Van den Berg et al. 2016b]. Horses can detect four out of five types of taste: sweet,
sour, salty and bitter. There is currently very little information on whether horses can de-
tect umami, known colloquially as meat or dry taste [Van den Berg et al. 2016a]. The vast
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majority of horses prefer sweet and salty tastes and avoid bitter and sour tastes [Janczarek
et al. 2018]. The sweet taste of food often indicates the content of a simple source of en-
ergy, while a salty taste indicates the content of sodium and potassium cations. Food per-
ceived as bitter may signal the presence of poisonous substances, while a sour taste may
indicate possibly spoiled food [Van den Berg et al. 2016b]. Feed flavour is not limited to
taste sensations alone, but is a combination of both taste, smell and texture [Tomczynski
et al. 2002a]. Horses may avoid not only indigestible or poisonous plant species, but also
those perceived by them as unpalatable [Janczarek et al. 2018].

The taste of feed affects horse’s appetite, and thus the acceptance of feed by horses
and the time of its consumption. Appetite is determined by so-called pre-gastric factors,
which include the taste, smell and texture of the feed [Van den Berg et al. 2016b, Ragrvang
et al. 2020]. Horses often reject feed that doesn’t match their individual taste preferences.
As shown by Stachurska et al. [2022], moistening and sweetening feed has a potential to
increase the horses’ willingness to eat. Horse breeders often add various flavored supple-
ments to the food (e.g. apple flavor) to encourage horses to eat. This is a very good solution
when introducing a new feed to the diet or administer oral medications [Van den Berg et
al. 2016a]. Masking tastes and odours that are unpleasant for horses (e.g. oral medications)
increase the palatability and intake of feed. This method allows for ,,smuggling” medica-
tion in a feed when the horse refuses to take it [Stachurska et al. 2022]. Even if the nutri-
tional value of a given feed seems to outweigh taste and smell in the horse’s choice of
food, individual taste preferences may be more relevant to horses [Van den Berg et al.
2016b, Merkies et al. 2024].

Like many other animal species, horses are characterised by variable and individual
responses to specific tastes [Goodwin et al. 2005b]. It has been found that the taste pref-
erences of horses depend on their breed and sex [Janczarek et al. 2018]. In the mentioned
study, the greatest variation in individual taste preferences was found in purebred Arabian
horses, while the mares perceived the selected treats as more palatable than the geldings.
Taste and odour preferences during food selection change also with the age of the horse.
Foals between 2 and 5 months of age readily accept feed with a milky taste and vanilla
aroma. This preference was not observed in younger foals [Tomczynski et al. 2002b]. In
adult horses, interest in feed enriched with flavour and aroma additives occurred only after
four days of adaptation. It was also observed that the introduction of the scent of alfalfa
and vanilla into the feed had a positive effect on the interest of adult horses in the feed
[Tomczynski et al. 2002a]. According to the study conducted by Van den Berg et al.
[2016b], a sweet taste or smell encourages horses to choose specific feed. The sense of
taste is also important during horse training, especially in positive reinforcement. In horse
training, reward (reinforcement) brings positive results and can positively influence the
behavior of horses toward their trainers [Janczarek et al. 2018]. Popular treats include
apples, carrots and special horse snacks. As shown by Janczarek et al. [2018], feeds with
added apples or carrots were the favourite treats of all breeds studied, i.e. purebred Ara-
bian, Anglo-Arabian, Polish Konik, and Polish cold-blooded horses. However, when in-
troducing novel tastes and odours, the possibility of neophobia must be considered. In the
study by Van den Berg et al. [2016b], most of the individuals studied showed aversion to
smells that were new to horses, and consequently, to the food they were given. Consider-
ing the above, when choosing feed for horses or treats used during training, factors such
as individual preferences, breed, sex and neophobia should be taken into account.
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Humans are able to associate certain odours with a certain taste and vice versa, refer-
ring to the combined effect of smell and taste as taste sensations [Holcombe and Ducharne
2004]. Unlike humans, horses breathe only through the nostrils, and mouth breathing only
occurs when the horse is physically deprived of the ability to breathe through the nostrils
[Mellor and Beausoleil 2017]. In horses, the sense of taste is ontogenetically linked to the
olfactory epithelium. During ontogenesis both organs develop from similar embryonic
structures and thus share a common origin. The taste buds and the olfactory epithelium
originate from the same germ layer — the ectoderm. However, it is not known whether
horses can associate smell and taste and form a concept of a given taste, as is possible in
humans [Goodwin et al. 2005a].

Olfaction is a key sense in most mammalian species and has a crucial role in their
interactions with the environment, as well as in sexual and social behaviour [Ragrvang et
al. 2017]. Horses are very susceptible and sensitive to odours from their environment.
Their olfactory organ consists of the olfactory epithelium which lines the inside of the
upper part of the nasal cavity and connects via olfactory neurons in the nasal conchae, to
the olfactory bulbs in the horse’s brain [Rervang et al. 2020]. In addition to the main ol-
factory system, horses have a highly developed accessory olfactory system [Regrvang et
al. 2021]. It is called Jacobson’s organ or the vomeronasal organ (VNO) and is located in
the hard palate at the base of the nasal septum between the nasal and oral cavities, although
in horses there is no connection between the VNO and the oral cavity. It enables the accu-
rate analysis of volatile molecules (e.g. pheromones), commonly found in the body’s bod-
ily secretions. Jacobson’s organ plays a key role in chemical communication [Buzek et al.
2022]. Such a highly developed olfactory apparatus implies that information from odours
is relevant to horses [Rarvang et al. 2020].

The way horses respond to odours plays a key role in their daily lives, as they use
olfactory cues in a variety of behavioral contexts, such as eating given food, forage search
and grazing in the pasture, and aspects of herding behaviour and reproduction [Hothersall
etal. 2010, Nielsen et al. 2015, Jezierski et al. 2018]. It also provides humans with valuable
information regarding the welfare of the horses, for example by determining their response
to food. Knowledge of horses’ reactions to odours and the ability of humans to predict
them are also essential to ensure safety when handling and training horses, especially when
horses are exposed to many new odours [Sabiniewicz et al. 2023]. The presence of a fa-
miliar smell may increase the willingness to consume unknown foods, whereas novel
odours may hinder feed intake [Stachurska et al. 2022]. For example, in the study con-
ducted by Christensen et al. [2005], the horses had an increased number of eating bouts
and became more vigilant towards their surroundings when eucalyptus oil (novel smell)
was present. Horses can also be conditioned to associate a particular odour with positive
stimuli, e.g. feeding, grooming. The same odour can then be used in stressful or fear-
inducing situations, e.g. trailer loading or social isolation [Rgrvang et al. 2021].

However, olfaction is of great importance in foraging, since it provides horses with
first information about potential food before tasting it. Namely, horses often explore feed
through olfactory investigation before ingestion. During such olfactory exploration, the
horse sniffs and examines elements of the forage at close range, allowing it to assess chem-
ical cues related to palatability and safety [Rgrvang et al. 2022]. Wilk et al. [2024] showed
that the horses’ sense of smell has some potential for differentiating poisonous from non-
poisonous plants without tasting, touching and seeing them. The authors observed that
horses spent significantly more time on olfactory exploration of non-poisonous plants than
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poisonous plants. Poisonous plants might have elicited aversion in the horses and therefore
they interacted with them less. The ability to recognise unpalatable, indigestible or poi-
sonous plants by sense of smell alone without previous experience with them would be
beneficial for horses. However, different food sensory characteristics (smell, taste and tex-
ture) and post-ingestive feedback (positive or negative) seems crucial in creating food
aversion [Van den Berg et al. 2016a]. Horses can also recognise the scent of a predator,
even if they have never encountered it before [Ahmadinejad et al. 2010]. Such skills in-
creased the species’ chances of survival in the wild and confirm how acute and well-de-
veloped sense of smell horses have [Nielsen et al. 2015, Sabiniewicz et al. 2023]. As stud-
ied by Rarvang et al. [2022], horses habituate to scent samples after repeated exposure to
them, but presentation of a new odour restores an initial reaction. It shows that horses are
vigilant to odours in their environment and that they recognise between them. The authors
also concluded that horses naive to the taste of a substrate may be able to link smell with
taste, which is a new insight into the knowledge on horses’ food intake. In the previous
study Rgrvang et al. [2021] observed that, similarly to the sense of taste, horses may have
different odour preferences and that olfactory interest may vary with age and gestational
status but not sex. Horse caretakers should therefore take these factors into account when
offering new feed and treats to their horses.

Unfortunately, research on equine olfaction is sparse and primarily concerned with
social recognition and reproduction [Rarvang et al. 2021, 2022]. As previously mentioned,
horses are mainly guided by nutritional value, followed by taste and smell when choosing
a food source. Horses can select the vegetation on the pasture and the feed given them by
humans, rejecting what does not meet their taste preferences [Van den Berg et al. 2016a].
Taste sensations provide nutritional information to the body and protect the horse from
consuming poisonous or spoiled food [Tomczynski et al. 2002a]. The sense of taste allows
horses to assess the chemical properties of a substance in terms of its edibility. Taste in-
formation is only received in the oral cavity. However, the majority of the taste sensations
that horses experience while eating are simultaneously perceived as olfactory information
from the area of the nasal cavity [Van den Berg et al. 2016a]. The sense of smell and sight
are the first to participate in the selection of plats that are to be eaten by horses. The ap-
pearance and smell of the plant are the first clues that are meant to encourage or discourage
the animal from potential consumption. However, the taste and texture of the food deter-
mine whether the animal will continue to consume it or stop [Ragrvang et al. 2021]. Toxic
plants are usually characterized by a bitter taste and strong odour, and horses do not try to
eat plats or other types of feed that have an unpleasant smell for them [Zeitler-Feicht
2014].

Sense of touch

From an evolutionary perspective, horses, as a species susceptible to predation, are
animals with high tactile sensitivity. Horses vary in their tactile sensitivity, but individual
levels of tactile sensitivity are relatively constant [Lansade et al. 2008b]. As a hunted spe-
cies, horses are more sensitive to tactile stimuli, which was important for their survival.
The horse’s skin is equipped with many sensory receptors, and the most sensitive parts of
the body are the head, neck, and withers. Delicate sensory receptors in these areas allow
them to quickly respond to even subtle stimuli, such as an insect bite or a light touch from
another animal, thus increasing their chances of escaping a predator in a natural condition
[Saslow 2002]. Skin is the largest organ in both humans and horses. Therefore, considering
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the entire body, the skin is the largest sensory organ in horses. The most sensitive to touch
are the snout, nostrils, and the area around the eyes, which is important for recognizing
feed. Epidermal layer is thinner around the eyes, muzzle and nostrils, so sensitivity to
tactile stimuli in these areas is particularly high [Rarvang et al. 2020].

The sense of touch in horses is important in the selection and intake of feed and plants
[Saslow 2002]. As in many other mammalian species, horses have sensory hairs (vibris-
sae) around the muzzle and eyes [Mills and Redgate 2017]. These are long and stiff hairs
that enable sensory evaluation of objects. Vibrissae have very different characteristics to
follicles; they are thicker, do not undergo the moulting process and they are embedded in
the nerves’ endings. They are also a sensory organ, so their removal for aesthetic purposes
is not compatible with welfare [Rarvang et al. 2020]. Vibrissae allow horses to select their
feed, which helps them avoid prickly or contaminated plants in the pasture [Saslow 2002].
The horse’s eyes are situated not at the front of the head, but more at the sides, its skull is
quite long, so it cannot see the feed that is directly in front of its mouth. Therefore, the
sensitive skin on the muzzle and the vibrissae on the lips and around the nostrils are very
important when recognising feed [Rervang et al. 2020].

Tactile perception of feed is inextricably linked to the sense of taste, because in order
to know the taste of food, the horse must first take it into its mouth [Culda and Stermin
2019]. However, the decision to swallow the food placed in the mouth is also influenced
by its texture, because in such a way the horses receive full information about the feed
they are consuming [Janczarek et al. 2018]. Cairns et al. [2002] showed that horses had
different preferences for pellets with different orosensory properties, €.g. in moisture con-
tent. The authors also state that other nutrients and overall taste and texture will change as
the energy density of the food changes. Therefore, the orosensory characteristics (taste,
odour, texture) of higher-energy pellets may have been perceived by horses as more pal-
atable than lower-energy pellets.

Sense of sight

The vision of humans and animals is closely linked to their nature [Narloch 2016].
The biological structure of the visual organ plays a key role in determining the perception
of the external environment [Sankey et al. 2011]. It is made up of the eyeball, optic nerve
and accessory organs such as eyelids and eyelashes. Unlike the retina in the human eye-
ball, the equine retina has a so-called ,,visual stripe”, which allows horses to see the entire
horizon equally, but with a significantly smaller range at the top or bottom [Hanggi and
Ingersoll 2009]. From an adaptive perspective, this had a huge advantage for horse living
in open spaces, where they were not exposed to aerial predators. In order to sharpen a
given object, the horse usually needs to raise or lower its head. Therefore, the position of
the horse’s head is crucial for their ability to see [Rervang et al. 2020]. Horses also have
many more rods in their retinas than humans, that allows them to see better at night [Roth
et al. 2008].

During evolution, horses’ sense of sight has developed significantly [Paul and Stevens
2020]. Life on the open steppes was quite challenging since horses were exposed to attacks
from predators [Rervang et al. 2020]. Horses’ panoramic field of vision is due to the place-
ment of their eyes on the sides of their skulls. As a result, horses have a very wide field of
vision, approximately 330° [Ollivier et al. 2004]. Horses are characterised by a good sco-
topic vision, i.e., ability to see under low light conditions and have a color vision. Colour
vision in horses is dichromatic, similar to that of people with red-green colour blindness.
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Panoramic vision and the sharp eyesight of horses are a prime example of evolutionary
adaptation to the conditions in which they lived before domestication [Paul and Ste-
vens, 2020].

It is well known that the olfactory and taste systems play a large role in the selection
of food by horses, while the visual system is less important [Van den Berg et. al 2016a].
However, research conducted by Culda and Stermin [2019] showed taking food into
mouth does not mean it will be consumed. Findings showed that sight is the main sense in
locating food, followed by the sense of smell involved in the choice of plants eaten and
the sense of taste, which contributes less to the choice. However, in that study all four
plants have been smelt and tasted, whereas only three of them were swallowed. The visual
sense also played an important role in the orientation toward a certain species of the plant.
These findings should be taken into account in horse nutrition since visual cues of a certain
food may link to memory of prior experience. Consequently, they may reinforce the
drive to seek food, or may result in food aversion [Van den Berg et al. 2016a, Fine and
Riera 2019].

Unfortunately, scientific research on the importance of the sense of sight in horses in
the context of food selection is scarce, previous research was conducted only by Culda
and Stermin [2019]. However, the visual organ is one of the most frequently analyzed
aspects in ethological studies on the senses and perception of horses [Ollivier et al. 2004].
Scientific research is primarily based on the way horses see color and perceive depth of
field [Timney and Macuda 2001]. In the case of horses recognizing various objects or
individuals, the horses’ brain is able to integrate the cues from different sensory organs
into unified information [Stone 2010]. All senses participate in processing information.
When the sense of sight provides 90% certainty about the identify of a given individual,
and the sense of smell confirms this information, the animal gains 99% certainty is a given
situation [Breed 2010]. In study conducted by Préchniak et al. [2017], it was shown that
the smell of a positively conditioned person had a more intense effect on horses than the
sight of that person. Horses also showed more interest by touching, grasping, and licking
the object that was the source of the smell. This indicates that during conditioning, the
stimulus is more strongly associated with the smell of a human than their face.

According to the information available so far, sight is of least importance for horses
when choosing food. Research and analysis on these topics are advisable. However, it
should be remembered that horses use all their sensory organs in their daily functioning,
which complement each other. It is likely that sense of smell, taste, and touch contribute
more to the selection of food by horses. However, a better understanding of these mecha-
nisms, and in particular a more precise knowledge of the role of the sense of sight in the
selection of food, could in the future contribute to a more conscious diet for horses, which
would promote their health and well-being.

SUMMARY

Horses’ senses evolved to best adapt them to the environment in which they lived, to
help them avoid danger from predators, and to facilitate their social life. They also play
a key role in locating the source, choosing the right diet, appropriate for edibility, palata-
bility and being non-poisonous. The senses of smell and taste, but also sight and touch,
are particularly involved in food selection. Despite these facts, relatively little research has
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addressed this topic. Horses are comprehensively utilised animals, so understanding the
functioning of their senses and knowing how they react to new foods is important for their
welfare and safe handling and use. Although horses currently have a limited ability to
selectively ingest food, there are studies indicating that they have retained the ability to
safely select an appropriate diet. The current state of knowledge would need to be com-
pleted with information on the relationship between the different sensory modalities in
equine nutrition. Knowledge about how a horse’s senses function in the context of feeding
behaviour can help develop more effective strategies for introducing new feeds and reduc-
ing food neophobia. In practice, it is recommended to introduce new ingredients gradually,
use methods to mask strong odours and monitor horses’ reactions to changes in their diet.
This approach can increase the effectives of feeding and facilitate the maintenance of
proper health in horses.
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