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Simple Summary: Despite our improved understanding of equid digestive health and new feeding
systems, the level of obesity in the UK horse population remains high. This study aimed to determine
how owners are feeding their horses, what influences feeding practices, owner’s knowledge of
haylage and what areas of feeding require supplementary education. Data were collected in 2020
from 1338 UK horse owners via two online surveys. Survey 1 was on general feeding practices,
while Survey 2 was specifically on feeding haylage. Equal numbers of leisure and performance horse
owners completed both surveys. In Survey 1, 67% were fed hay as the only forage, 30% were fed
forage (hay/haylage) + balancer, 36% were fed both haylage and hay that was done for managing the
energy intake and 84% added a cube or coarse mix feed; forage analyses were uncommon, as 88% had
no analyses: 74% did not see the need for it and 16% did not know analyses could be done. Of those
(Survey 2) who were not feeding haylage, 66% said they were not sure how to feed it, 68% worried
about aerobic spoilage and 79% said the bale size was unsuitable. Body weight measurements, as well
as feed analyses (Survey 1 and Survey 2) were rarely performed (11%). Aspects of ration formulation,
the value of feed analyses and how to interchange hay and haylage require additional education to
owners if diets for horses are to be improved.

Abstract: Despite our improved understanding of equid digestive health and accurate rations formu-
lations, obesity in the UK horse population remains high. Study aims: (1) to determine how owners
are feeding their horses and what influences their choices, (2) to understand owners’ knowledge
of haylage and (3) to identify key areas that require additional education. Data were collected in
2020 from 1338 UK horse owners via two online surveys. Survey 1 was on general feeding practices,
and Survey 2 was specifically on the feeding of haylage. Data were processed using chi square
analyses + Bonferroni tests, with a significance p < 0.05. Equal numbers of leisure and performance
horse owners completed both surveys. For Survey 1, 67% fed hay as the only forage, 30% fed forage
(hay/haylage) + balancer, 36% fed haylage and hay to manage energy intake, 84% added a cube or
coarse mix, 88% did not do forage analyses, 74% did not see the need for it and 16% did not know
analyses could be done. In Survey 2, those who were not feeding haylage, 66% were not sure how to
feed it, 68% worried about aerobic spoilage and 79% said the bale size was unsuitable. Body weight
measurements (Survey 1 and Survey 2) were rarely performed (11%). Aspects of ration formulations,
the value of feed analyses and how to interchange hay and haylage require additional education to
owners for improved ration compilation.

Keywords: horses; forage; haylage; hay; feeding; diet; owner education

1. Introduction

Equine nutrition research over the last 25 years has greatly improved our knowledge
of equid digestive physiology and diet formulation for horses [1]. Investigations into the
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use of all fibre diets and the influence that different fibre types, conservation techniques
and feeding systems have had on the dietary energy supply have been well reported [2–8].
Digestive and mental health issues have also received attention [9]. However, despite all
these advances, the prevalence of obesity in the UK equid population remains very high,
indicating a mismatch between energy intake (and, therefore, dietary choice) and energy
requirements [10–12].

In a 1006-strong survey by King in 2012, hay + a cereal-based complementary feed was
still the diet of choice of most UK horse owners [13]. However, in certain circumstances,
such diets can be associated with excessive energy intakes and adverse clinical and be-
havioural issues [4,14]. To improve digestive health and time budgets in stabled horses,
diets low in cereals and rich in fibre are now often recommended by nutritionists when
compiling rations for horses across a wide range of activities [15]. Whilst an increasing
number of commercial complementary feeds (i.e., feeds designed to be fed in combination
with fresh or preserved forage) are available that are low in energy and starch but high
in fibre, others are high in oil and highly digestible fibre sources [16,17]. The latter makes
them good replacements for cereal-based concentrates when energy demands are high but
can contribute to excessive energy intakes if fed to animals with low requirements or when
used to complement high energy-providing forages [16,17].

Most UK horse owners appreciate that forage, i.e., grass/hay/haylage, should com-
prise at least 50% of the daily diet to ensure good gut health and natural time budgets, and
it has been recommended that forage should be provided to most horses and ponies at a
minimum of 1.5% body weight on a dry matter (DM) basis/day [4]. UK hay is typically cut
and conserved at a mature physiological age and may not contain the nutritional profile
an individual horse requires [15,18,19]. Choosing a complementary feed to supplement
and balance the ration can be difficult, particularly for leisure horse owners and those with
horses doing light work, as achieving trickle feeding and natural time budgets without
overfeeding energy can be challenging. These issues are also a challenge for those owners
choosing to feed hay as a means of managing excessive weight gain in their horses. The
protein and mineral levels can be low in very mature fibrous forage, and balancing these nu-
trients needs to be considered, especially for a horse on a strict weight loss regimen [15]. The
increasing availability of forage balancers (concentrated supplementary feeds formulated
typically to supply quality protein, vitamins and minerals in small amounts without adding
substantially to the energy intake) as an alternative to more energy-rich complementary
feeds is a potential solution to this issue.

With the challenges associated with conserving good quality hay, many owners now
choose haylage as the main forage for their horses. Haylage can be put into two broad
categories: the first is generally produced from less mature and more energy-rich grass,
has undergone some fermentation and has a high proportion of leaf: stem and a DM range
between 50 and 70% [4]. The second category is effectively wrapped mature grass and
has a DM and nutritional profile closer to hay with minimal fermentation. Haylage is a
relatively new feed for horses, and the lack of information surrounding the appropriate
conservation, nutritional values, aerobic stability and its interchangeability with hay poses
a challenge for many owners. Anecdotal evidence suggests that owners who do not use
haylage base this on their perception that haylage is too acidic, too energy-dense and
unsuitable for horses with gastric ulcers. These reasons may indeed be accurate for their
horse and the haylages they have encountered but should not be generally regarded as
proven characteristics of all haylages. For some horse owners, utilising haylage has been
shown to support high-level activity, as demonstrated by standardbred trotters, which
performed equally well on a diet based on haylage (with a fortified balancer) compared
with a hay and cereal-rich diet [20,21]. Furthermore, haylage can be an excellent feed for
young, fast-growing thoroughbreds that achieved equal growth rates compared to those
fed high levels of cereals (up to 6 kg/day) [22]. While the advantages of high nutritive
value haylage are clearly evident, haylage can be a very variable forage, depending on the
physiological age of the grass, grass species, conservation time and edaphic conditions,
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resulting in great variability in terms of the DM content and nutritional profile, as discussed
above [4].

In order to determine what the owners know about haylage and their feeding decisions,
as well as their current feeding practices, the extent their feeding practices have changed
over the last decade and to see if recent research findings are being applied to the practical
feeding of horses, this study aimed to:

1. Determine current feeding habits of the UK horse-owning public (Survey S1).
2. Determine owner knowledge and attitude when feeding haylage (Survey S2).
3. Highlight areas that require knowledge dissemination and identify topics for further

research that are most relevant to the horse-owning public.

2. Methods and Materials

This study consisted of two surveys of the horse-owning population across the UK
and Ireland. Both surveys were advertised via social media and were available through the
Joint Information Systems Committee (JISC) online and were ‘live’ for a designated time.
The surveys contained the following statement: ’The survey will take you approximately
10 min to complete. Your participation in this study is entirely voluntary, all data are totally
anonymous therefore once the questionnaire has been sent data cannot be identified to be
removed. By submitting your results, you are therefore agreeing to the use of your data
in this study.’ This survey was approved by the Royal Agricultural University Research
Ethics Committee (project approval number: 2020.0040).

2.1. Survey Design

Survey 1 (S1) was circulated between November 2019 and February 2020 and was
available for completion for 73 days. It was promoted to universities, riding clubs and pony
clubs and via Facebook groups. The survey consisted of 21 main questions that gathered
data on horse and owner demographics and knowledge, general feeding practices and the
management of different feed types. The questions were a mixture of 11 single answer
questions, 17 multiple choice questions, for which respondents could select more than one
answer, and 2 ranking questions. This meant that there was an overall ‘response effort’ of
thirty-one questions.

Survey 2 was circulated from June 2020 to September 2020 and was ‘live’ for 120 days.
It was distributed via social media as well as horse and rider groups over the UK and via
online forums (Horse and Hound). This survey was primarily targeted at owners who used
haylage, and it was titled ‘Haylage survey’. However, there was a section on the knowledge
of haylage that could be completed by owners that did not use haylage, with the objective
of determining the reasons behind not using this type of conserved forage. Although
the questions were wide-ranging and covered owners’ perceptions and knowledge about
haylage, including handling, cost, source, bale size, quality aspects, suitability for their
horses and health issues thought to be associated with haylage, it also posed questions
regarding feeding management, factors that influenced forage choices, feed analyses and if
owners sought any advice about feeding and from whom. Thus, the data presented from
this survey arose from 15 main questions, and as some were ‘funnelling’ questions, the
overall response effort by some respondents was, therefore, 113 questions.

2.2. Data Analyses

The surveys were analysed separately, but both were subjected to the following proce-
dures. Data were exported into an Excel spreadsheet, where ‘spoiled’ surveys, identified
on the basis of contradictory information, e.g., ticking multiple boxes or filling in more
horses than were initially recorded, were removed before the analyses. The questions
were analysed based on the number of responses to that section/question, rather than
automatically applying the entire number of survey respondents. Questions with yes/no
answers and those ranking information via a scale were analysed using the chi square and
Bonferroni correction tests to determine significant differences with significance taken as
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equal to or lower than p < 0.05 (Genstat 19). The data in S1 were generally divided into two
groups: 15–40 (G1) and 41+ years old (G2). This division was based on the likelihood that
longer-term experience and tradition might have influenced the management system the
owner adopted and were analysed by multiple chi square analyses. Some questions, where
age was unlikely to affect management choice, were put into a single group and analysed
using a single group chi square test.

For S2, where appropriate, single group chi square analyses were performed, and
Bonferroni correction tests were used to determine significant differences. Significance was
taken as equal to or less than p < 0.05 (Genstat 19).

3. Results

There were 504 responses used for analysis from S1 and 834 for S2. Of the 834 total
responses to S2, 73.5%, i.e., 613 people, fed haylage to their horses, while 221 (26.5%) did
not feed haylage. Answers about haylage quality could not be answered by those who
did not feed haylage, so the results presented on quality were from 613 owners that had
experience feeding this forage.

3.1. Respondent Demographics

Survey 1 respondents were divided into two age categories, which resulted in a
similar number of individuals per group. GI aged between 15 and 40 years comprised
290 people, and G2 aged between 41 and 50 years comprised 214 individuals. Survey 2 did
not categorise respondents by age.

3.2. Riding Activity

Across all 504 respondents in S1, 41% were self-identified as pleasure riders, with the
remaining 34% divided into roughly 10% in each of the following categories of eventing,
show jumping and dressage, totalling 75% of respondents. The remaining 25% were
divided between hunting, showing, Western riding and driving.

There was a significant difference between the age groups in the type of education they
had received, with 118 out of 294 of G1 having a university-level education (e.g. BSc/MSc)
compared with only 28 out of 210 in G2. Similar numbers were noted in both groups with
regard to formal or industry-level education (see Table 1).

Table 1. Education status of Group 1 (15–40) and Group 2 (41+) horse owners in UK. RC = Riding
Club qualifications; BHS = British Horse Society qualifications.

Age University Formal
(e.g., BHS/RC) Industry Totals Sig

15–40 118 a 104 c 72 c 294

41+ 28 b 92 c 90 c 210

Total 146 196 162 504 0.003
abc Values in the same column with different superscripts are significantly different at p < 0.003.

The total number of horses and ponies owned by the 504 respondents was 735, and
the majority (535) of these were horses, i.e., >14.2 hands high.

S2 did not ask directly about owners’ education, the number of horses owned or what
activity they did.

3.3. Management Regimen

Survey 1 revealed that both age groups of owners managed their horses similarly
(p < 0.060), with both groups using a variety of regimens, as shown in Table 2. Significantly
more, i.e., 328 owners, preferred a mixture of stabling and turn out compared with the other
two regimens (p < 0.001). Significantly more owners never stabled their horses compared
with those who had their horses continually indoors (p < 0.003).
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Table 2. Stabling and turn out regimens of both Group 1 (15–40 y old) (G1) and Group 2 (41+ y old)
(G2) UK horse owners.

Stabled Part of the
Day + Night

Stabled All
the Time

Never
Stabled Total Sig

G1 191 33 69 293

G2 137 12 61 210 0.060

328 a (65%) 45 b (9%) 130 c (26%) 503 0.001
abc Values in the same row not sharing common superscripts are different (p < 0.001).

The stable management regimens detailed in S2 showed a similar trend, although
the percentages were a little different. The majority used a mixed regimen of stabling
interspersed with turn out, with 79.7% doing this during the winter, 69% in the spring and
autumn and 47% in the summer. This was further broken down into 97% stabling for most
of the time in the winter, 27% stabling for most of the time in the spring and autumn and
only 7% stabling for most of the time during the summer.

Very few, only 31.5%, kept their horses constantly out at grass during the winter. This
number increased during the drier seasons, with 65% of owners keeping horses out during
the spring and autumn and 96.8% out all the time during the summer.

3.4. Exercise

Survey 1 revealed that 72.1% of owners rode their horses more than 3×/week, with
19.5% riding twice/week, while 8.4% of horses were identified as retired and so were not
ridden at all.

3.5. Forage Choice and Feeding Frequency

The results from S1 on the forage feeding regimen were analysed as one group, and
56% of owners fed their horses forage twice/day, which was significantly more than
the 30% who fed once per day and more than the 7% who fed three or more times/day
(p < 0.006). Some owners, i.e., 5% of the 504 people to complete S1, did not feed their horses
any complementary feed (p < 0.006), while 30% said they just fed forage and a balancer,
while all others fed a complementary feed such as a commercial chopped fibre-based or a
commercial coarse mix or cube/nut feed.

The type of forage fed was not influenced by the age group, with 328 (65.7%) feed-
ing hay and only 76 (15.1%) feeding haylage, while 96 (19.2%) were feeding hay and
another forage.

Most, i.e., 85%, did not weigh out the forage hay or haylage before feeding. Of the
78 who did weigh their forage, 45 owners fed between 5 and 10 kg of forage/day, 19 fed
10+ kg and 14 fed less than 5 kg.

Of the 834 horse owners that completed S2, 73.5% of them fed haylage, i.e., 613 horse
owners. The reasons stated for choosing haylage over hay were to do with dust-related
issues in hay. It is not clear how owners measured the dust levels, but when assessing the
quality of the forage, they used other informal (nonproven) parameters, e.g., had lots of
leaves (64.2%), quite moist (63%), no mould (61%), sweet smell (59%), acidic smell (43.4%),
no dust (40.5%) and soft to the touch (40.6%).

The 221 (26.5%) that did not use feed haylage stated that they felt it was too high in
energy and horses got fat (33% each), while 15.3% said their horses became too excitable
on haylage. Other reasons for not feeding haylage were more practical, such as storage
problems (24.4%), cost (22.2%), availability (13.6%) and bale size (79%). A group of owners,
27% of the 221, said they just preferred to feed hay. Additionally, there was a free text
question that gave owners who did not feed haylage an option to explain why, and this
resulted in a plethora of reasons, but the most common identified by this group were that
haylage was too acidic and caused digestive upsets, caused loose droppings and many felt
it was not suitable for horses with gastric ulcers (81%). Sixty-eight percent were concerned
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about dental problems, and ninety percent indicated it was not suitable for laminitics; 66%
were not sure how to feed haylage, and 68% were nervous about aerobic spoilage.

When feeding both hay and haylage, 23% fed using a 50:50 ratio, while the rest fed a
variety of different proportions of both forages. A notable proportion, i.e., 39.2%, said they
fed both forages to give their horses variety in their diets, and 36% fed a variety of ratios
as a way to manage the energy intake and weight loss. The rest (39.5%) fed a mixture of
both forages for a plethora of other reasons, including cost, storage, access to forage and
difficulty disposing of large quantities of plastic wrapping.

3.6. Owner Knowledge of Forage Nutritional Value

The knowledge on haylage from S2 revealed that 30% thought haylage was wrapped
partially fermented grass, while 41% felt it was wrapped partially dried grass, and 91%
said haylage had lower dust than hay, 52% said it had a higher nutritional content than hay,
43% said haylage was higher in water-soluble carbohydrates (WSC) than hay and 20% said
it was more acidic than hay.

In S2, the owners could choose multiple answers, so some, 73%, preferred to feed just
haylage due to its higher energy/nutrient content and to promote weight gain in their horses.
Nearly a quarter of owners (21%) felt that hay and haylage were fully interchangeable and did
not alter the weight fed according to forage type. Others, 26%, fed less haylage than hay, and
53% fed more haylage than hay. For those owners that fed a greater weight of haylage than hay,
94.2% said they did this because haylage had a higher moisture content than hay.

The majority of owners in S1, i.e., 89% (447), did not have their forage analysed, while
only 57, i.e., 11%, did. Of the 89%,most owners, i.e., 74% of them, did not see the need
for forage analyses, 9% said it was too costly and 16% did not know you could have
forage analysed.

The results from S2 showed that a high proportion of owners, 73.7%, said their
haylage did not come with any nutritional analyses. Some owners, 24.8%, reported that an
analysis came from the farmer or, if they purchased commercially produced haylage from a
recognised brand, the nutrient profile was on the pack. For those owners who paid for an
analysis, 75.4% said they received fibre, protein and WSC values, but only 66.7% received
the DM content. For those whose haylage did not come with any analyses, 95.8% did not
subsequently get any analyses done.

Of the 29 (4.2%) respondents that did pay for an analysis, only 19.2% (5.5 owners)
analysed each batch they received from same farm while 57.7% (16.7 owners) only did
analyses on one batch per year, indicating that they assumed all haylage from that source
had a similar nutrient profile. When a haylage analysis was sought, it was done through a
feed company or a professional laboratory.

When receiving or seeking analyses, only 15.4% received a hygienic analysis. Half the
hygienic analyses reported values for the dust content and weed contamination; whereas
the other half received results for bacteria, and a quarter of these received a mould contam-
ination report.

3.7. Feeding Regimens

More than half of the respondents in S1, 291 (58%), fed forage from a net, 162 (32%)
fed from the floor and 51 (10%) fed from a rack.

A total of 465 owners fed a fibre-based bucket feed (chop) to their horses, while
39 owners did not feed any commercial chopped fibre feed, i.e., Alfalfa, chaff or sugar beet
pulp. The type of chopped fibre feed varied, with 69% feeding a straw-based chaff, which
was more than the 22% that fed alfalfa-based chaff and the 9% that fed sugar beet pulp
(p < 0.003).

When feeding a complementary chopped fibre feed (i.e., defined in the question as
a feed of >18% crude fibre), 75% measured out the amount to be fed, while 25% did not.
When measuring out the complementary feed, 91% used a scoop or other container and
did not use scales to accurately weigh out the feed.
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In S1, 418 out of 504 respondents, i.e., 83%, fed a complementary feed to their horses. The
type of feed was evenly distributed between the 134 who fed a cereal-based coarse mix and the
159 who fed nuts/cubes. Measuring out complementary feed was done by 359 (71%) owners,
but 12% (59) did not weigh anything. As with the fibre feeds, most, i.e., 249 (70%), used some
type of receptacle to measure out the feed, with 110 (31%) actually using scales.

Most owners in both G1 and G2 were consistent with the brand of forage/fibre-rich
feed they fed to their horses, as detailed in Table 3, and the cited reason for using a particular
brand was that it ‘worked well for their horses’ (p < 0.001). However, neither group were
particularly brand loyal when feeding complementary feeds (Table 4).

Table 3. Responses between G1 (15–40 y old) and G2 (40+ y old) to the question ‘Do you stick to a
particular brand of fibre-rich feed (i.e., a feed with >18% crude fibre)?

Yes No Totals Sig

G1 205 a 89 b 394

G2 168 42 210 0.010

373 a 131 b 0.001
ab Values in the same row not sharing letters are sig different (p < 0.01).

Table 4. The number of owners that consistently fed a particular brand of complementary feed/cereal-
containing mixed feed.

Yes No Sig

G1 166 128

G2 130 80 0.221

3.8. Knowledge and Advice

A quarter (26%) of owners did not seek formal nutritional advice from nutritionists or
vets prior to purchasing any form of horse feed.

Seventy percent of owners completing S1 fed supplements such as micronutrient-rich
products (vitamin and mineral compounds) and nutraceutical dietary supplements for
joint care. Of the 352 owners to give a reason why they fed a supplement, 60% fed them as
a prevention or to balance the diet, whereas significantly less (132) owners fed supplements
based on a diagnosed health condition (p < 0.036).

Of the 287 owners (74%) who sought advice before feeding supplements, 227 sought
formal advice from a vet or nutritionist, while 60 acted on advice from friends, family, yard
owners and internet forums.

As shown in Table 5, 42% of the G1 owners felt their feeding practices had changed
over the last 5 years, and 43% said they had not changed in the last 10 years. The changes
in feeding practices were attributed to more education/research being available, different
horses needs and a wider range of feeds to choose from. Cost, time spent with their horse
and the convenience of attaining a feed were ranked very low and, thus, were not catalysts
for change over the last 10 years. A proportion of G2 respondents (31.8%) had changed
their feeding practices in the last 5 years, but 35% had not changed anything at all And
33.2% had altered their feeding in the last 5–10 years.

Table 5. Response to the question ‘Do you feel your feeding practices have changed in the last
10 years?

Last 5 Years Last 5–10 Years Last 10+ Years Not Changed Sig

G1 (15–40 y old) 124 a 31 b 12 b 127 a

0.006
G2 (41+ y old) 67 a 38 b 32 b 73 a

ab Values in the same row not sharing common superscripts differ significantly (p < 0.05).
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4. Discussion
4.1. Response Profile, Demographics and General Management Regimen

The responses from across both surveys came from 1338 horse owners and cov-
ered all regions of the UK. This number should make the results a robust example of
the current feeding habits of UK horse owners and is similar in size to the studies of
Agar et al. and Cameron et al. and notably more than the studies of Cerqueira et al. and
Murray et al. [23–26]. The profiles of horse owners in S1 were a fairly even split between
leisure horse owners (45%) and those that do more intense activities (therefore describing
the feeding of performance horses) such as eventing, show jumping, dressage and hunting,
so the results from this survey reflected management practices across a range of horse
sports disciplines.

Although S1 focussed on general feeding management and education and S2 primarily
examined owners’ attitudes and habits to feeding one particular type of forage, i.e., haylage,
both surveys gave an interesting insight into the owners’ knowledge, highlighted some
current issues and demonstrated the wide variety of management systems UK horse owners
adopt when feeding their horses. The results also highlighted areas where the dietary health
and weight management of horses could be improved if the nutritional profiles of forages
were readily available and owners educated on how to interpret them.

As might have been expected, the level of formal education of the younger G1 group
was significantly higher than in G2. This likely reflects the rise in the number of diploma
and degree courses offered at UK higher education institutions over the last 15 years,
which people over 40 would have had limited access to when choosing formal tertiary
education. However, this does not seem to have influenced feeding choices, as answers
to what was fed, management systems and knowledge of feed were similar between the
groups. As survey responses cited sensible feed choices and feeding regimens, the parity
between age groups suggests that other, less formal ways of knowledge exchange, e.g.,
lectures and talks via commercial feed companies, riding and pony clubs, online courses,
websites and advertising, are effective conduits of up-to-date information on feeding and
management practices.

The fact that a high proportion of owners (65%) kept their horses in a combination of
turn out and stabling and 26% never stabled their horses agree with previous works and
is still the most common management system used [27]. The deeper dive into the daily
regimen in S2 revealed that, as expected, the season and climate played a major role, as
was reported by Harris [28]. Most owners (79.7%) maintained a mixed regimen of stabling
and turn out throughout the year, but the level of ‘mostly stabling’ increased during the
winter months and decreased during the summer.

S2 did not specifically ask about what type of activity owners did with their horses, so
the number of horses stabled throughout the season could be due to a range of reasons,
such as limited turn out or competition preparation or simply a desire to control grass
intake. However, it is good to note that, in both surveys, most horses still had some ‘field
downtime’ each day, a beneficial practice for maintaining gut, limb and mental health [29].

4.2. Diet Compilation and Feeding Management

Most owners in S2 were self-confessed leisure riders and the majority (91%) rode
only two to three times per week. Eighty-three percent fed a complementary feed (coarse
mixes or compound nuts), which was generally given in two meals/day. The surveys
did not identify how much feed was being fed and the exact content of the diet, nor the
exact energy requirements for each individual horse or their body weights, but given the
persistent high levels of obesity in the UK equine population, it is perhaps concerning that
such a high proportion of our surveyed owners were feeding more than just a balancer (or
low energy-fortified fibre-based feed) with their fresh or preserved forage [10–12,30]. More
in depth investigations are required to explore the reasons behind this.

Excessive weight gain is obviously due to a mismatch between energy intake and
energy expenditure, and this can occur both at grass and when stabled. While a high
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intake of grass is a common cause of weight gain in horses kept at pasture from the spring
through to autumn, obesity is also seen in many stabled horses and can be attributed to
the oversupply of high-energy complementary feeds and/or forages [31]. It is also worth
noting that, when stabled horses are just standing, eating and not moving around to forage,
their energy expenditure will be lower than when continually moving during grazing [32].
In the field study of Ebert and Moore-Colyer based on 175 recorded training sessions over
45 weeks, the commonly used system in the UK, i.e., NRC (2007) recommendations, were
found to overestimate the energy requirements for mild exercise by 11% [33,34]. Coupled
with this is the challenge faced by many owners of how to accurately determine the exercise
level of their horses [35]. This means that, whether owners feed by eye, i.e., guesstimate, or
apply any of the official recommendations, all too often they feed higher energy intakes than
is actually required. The rising obesity rates demonstrate that owners are not practising
objective body weight assessments and are therefore often unaware of the weight gain in
their horses. This is a situation that needs immediate action, i.e., wide dissemination of
more up-to-date, accurate and easy-to-use energy determination systems. Weight gain is
a gradual process, so it is hard for owners to notice their horse is gaining weight without
using more objective assessments, such as body condition scoring and weighing horses.
Both measurements are easy to do and should be actively encouraged, but currently, the
necessity of this sort of monitoring does not seem to be either widely recognised or taken
up as a routine horse management activity. This potentially should be an ‘easy win’ against
rising obesity and nutrition-induced metabolic disorders. However, again, the reasons why
these procedures are not being more commonly utilised needs to be explored in more detail.
Most yards do not have weighbridges, so a lack of access could be an issue. However, there
are now increasing numbers of equine nutritionists who have mobile weighbridges, and
so, obtaining an accurate weight for any horse is available and affordable for most owners.
Failing this, weigh tapes, although not an accurate means of obtaining body weight, can be
used to monitor changes in shape, provided it is placed correctly on each repetition [36]. In
addition, nutritionists and veterinarians could actively promote and demonstrate simple
energy requirement calculations, so that requirements are based on the individual horse’s
actual energy expenditure, a value that is easily determined using a heartrate monitor and
the user-friendly equation of Ebert and Moore-Colyer [33].

4.3. Knowledge on Feed Nutrient Content Analyses

Even if the owner can more accurately estimate the energy requirements of their
individual animal, in order to correctly balance the energy intake and output, they obviously
need to know the energy content of their forage, as this should be the basis of the diet and
need to have determined the amount of forage their individual animal eats. The latter
is more easily measured in animals that are stabled full time or only have access to a
pasture for a very short period, but continues to be a challenge for those animals that are
predominantly out to pasture [14]. This highlights the continued need to monitor the body
weight and condition and for owners to adjust feed and forage types accordingly.

Many owners prefer to give at least one bucket feed per day, and this action can be
stimulated by wanting to improve the horse–human relationship, such as entice an animal
in from the field or to give a reward. Such desires can be largely met by making the correct
choice of forage and fibre feed or balancer, which should be based on the requirements
of each individual horse. However, making the correct choice is challenging when most
forages are not accompanied by analyses. Without understanding the energy content of
the feedstuff that comprises the majority of the ration, it is difficult to correctly choose
the appropriate forage for an individual horse’s energy requirements, as discussed above.
Although it is possible to meet the energy requirements of even high-performance sport
horses on some forages alone, forages can have a wide variety of nutrient deficiencies,
depending when, where and how they were conserved. Generally, most Northern Hemi-
sphere hay has a low content of poor biological value protein [4]. Trying to assess the forage
quality without doing a chemical analysis is flawed, as Julliand et al. reported that owners
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frequently deemed hay to be good quality when it had a high energy content, which might
be suitable for harder working horses but not necessarily good for horses with low energy
demands [14,37]. Moreover, variable mineral and micronutrient contents, influenced by
varying edaphic conditions, fertilisers applications and harvesting conditions, can only be
determined by proper analyses [38]. It could be argued that, in addition to analysing the
dry matter and energy content, knowing the protein content should be the next step, as
this could direct the choice of fortification towards either a protein-supplying balancer or a
simple vitamin and mineral mix. However, importantly, the recommendation for obese
horses and ponies and, in particular, those with insulin dysregulation and an increased risk
of laminitis, is to feed (often low energy-providing) forage with a non-structural carbohy-
drate (NSC: starch and water-soluble carbohydrate) content of less than 12 or even 10% on
a dry matter basis [15,36]. The physiological age, species profile and conservation timing
(dry vs. wet) of haylage will indeed influence the WSC, which is crucially important for
horses prone to laminitis. However, it is not possible to determine the WSC or NSC or any
other nutrient content by eye, and therefore, an analysis is essential to accurately balance
the ration. The majority of UK forages do require some level of supplementation, i.e., a
balancer, and while feeding a fortified low-energy fibre feed is better than forage alone, it
is preferable to choose a balancer from a position of knowledge of the nutrient profile of
the basic diet. The majority of owners (74%) in this survey did not see the need for forage
analyses, and 16% said it was too expensive. These results are supported by Cerqueira et al.,
who reported that 89% of owners from an 80-strong survey of horse owners in Florida did
not have their hay analysed. Instead, most used a visual assessment [25,39].

Not knowing the nutritional profile of the forage is further compounded by the
fact that results from the current surveys reported that most owners weighed out the
complementary feed but did not measure the amount of forage they fed. It seems that
weighing out forage was only considered when trying to control the body weight. Of the
78 respondents in S1 that did weigh the forage, 45 fed between 5 and 10 kg/day, and 14 fed
less than 5 kg/day, which was undoubtedly influenced by the body weight and time spent
at pasture. Although owners did not state if they fed forage ad libitum, which would be
the system of choice, provided obesity is not an issue, as it provides constant access to feed,
it is still necessary to have an idea of how much a horse is eating, so diets can be balanced
properly. Not knowing the nutritional profile of the major component of the diet, nor how
much the horse eats per day, makes matching the daily nutrient intake to the requirements
almost impossible. Such feeding systems need a serious education campaign to:

(A) Encourage forage producers to have the feed analysed so owners know what they
are buying.

(B) Inform owners of the importance of knowing the nutritional profile of forage.
(C) Having a clear idea of how much forage a horse eats per day when stabled.
(D) Choosing the appropriate complementary feed based on the nutritional profile of

the forage and the individual’s requirements.
If all these recommendations were followed, many horses would benefit, feeding costs

could be reduced, and it is highly likely that obesity and metabolic disorders would decrease.

4.4. Forage Choices

With respect to forage choice, S1 did show that, over the last 30 years, forage preference
has remained in favour of feeding hay, and this choice was not influenced by age category,
so was not a tradition-driven choice. In a survey reported by Harris, only 3% of the 86%
of respondents that fed conserved forage fed haylage [28]. While the number of haylage
users has increased a little since then, grass hay is still the preferred long-forage feed, with
69.3% of owners feeding hay over the winter period [13,40]. Of those owners who did not
feed haylage, i.e., 26.5%, the main reasons for not doing so were around energy-related
concerns such as weight gain and excitability. The health/medical reasons they cited
were all related to acidity and the potential for digestive upsets. This perception has not
altered much since 1997, when owners’ concerns over feeding haylage centred around
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the potential clostridial activity and lowered overall fibre intakes compared with hay [28].
These concerns could indeed be valid if the choice of haylage fed is not ideal for that horse,
but such parameters need to be categorised and validated, so decisions are based on fact
rather than assumption. This further strengthens the need for all forages, including haylage,
to carry an accurate nutritional analysis, so those owners who choose to feed haylage for
reasons of cost, availability and dust reduction measures, can determine which haylage
would be best for their horse. The fact that S2 revealed many owners were feeding both
hay and haylage and felt they were fully interchangeable while others fed either more or
less compared with hay, indicates a dearth of information available on this forage. With the
high level of variability of DM, acidity and nutritional profile of UK haylages, the only way
to utilise this forage to its maximum potential is to have it analysed, so feed choices can
be based on the nutrient content and daily requirements and not on just what is readily
available [4].

Finally, when seeking nutritional advice, 26% of owners stated they did not seek any
formal advice from qualified personnel such as nutritionists or vets and instead took advice
from friends or sought help from the internet. Such strategies may initially seem more
cost-effective but can result in a long process of trial and error and a yo-yo effect of weight
gain and weight loss and the potential for poor welfare outcomes, which make this a false-
economic choice. Owners should also be made aware that once a diet is accurately compiled,
they should monitor the body weight and performance of their horses, as individual and
feed preferences can influence the efficacy of a particular diet for an individual horse.

5. Conclusions

This study has shown that the more traditional diet of hay plus complementary feed
(mainly commercial coarse mixes and compound nuts/cubes) is still the most common
way UK horses are fed. Both surveys demonstrated that knowledge on certain aspects of
feeding management such as access to pasture through the daily turn out and keeping
variety in the diet are widely practiced, while other areas, e.g., appreciation of the value
of forage analyses, knowing the nutritional profile of feed and how much forage a horse
eats, are still areas that require additional education. The reasons behind the uptake or
otherwise of available education require further research. Forage producers should be
encouraged to regularly provide analyses for their product, so owners have something
to help them choose the best complementary feed for their horse. However, as analytical
information on forages is highly variable, a consensus of analytical profiles needs to be
done and accompanied by education for owners on interpretation of this information. This
study has revealed that there are still improvements that could be made in the current
feeding practices, and continually monitoring the challenges owners face in making such
improvements is necessary if recommendations are to be followed.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ani13081280/s1: Raw data can be supplied on request to the
corresponding author.

Author Contributions: M.M.-C. constructed both surveys, analysed the data from both surveys
and wrote the manuscript; S.D. constructed Survey 2, processed some of the data and edited the
manuscript; P.H. constructed Survey 2 and edited the manuscript; A.W. circulated Survey 1 and
collected and analysed the data; and L.R. circulated Survey 2 and collected and analysed the initial
data. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by Royal Agricultural University Ethics Committee protocol
code 2020.0040 in November 2019.

https://www.mdpi.com/article/10.3390/ani13081280/s1
https://www.mdpi.com/article/10.3390/ani13081280/s1


Animals 2023, 13, 1280 12 of 13

Informed Consent Statement: Their participation in this study was entirely voluntary, and all data
were totally anonymous; therefore, once the questionnaire was sent, the data could not be identified
to be removed. By submitting the results, they were therefore agreeing to the use of their data in
this study.

Data Availability Statement: Data can be obtained from the corresponding author upon request.

Conflicts of Interest: There were no conflict of interest.

References
1. Jansson, A.; Harris, P. A bibliometric review on nutrition of the exercising horse from 1970 to 2010. Comp. Exerc. Physiol. 2013, 9,

169–180. [CrossRef]
2. Staniar, W.B.; Kronfeld, D.S.; Akers, R.M.; Harris, P.A. Insulin-like growth factor 1 in growing Thoroughbreds. J. Anim. Physiol.

Anim. Nutr. 2007, 91, 390–399. [CrossRef] [PubMed]
3. Hoffman, R.M.; Kronfeld, D.S.; Lawrence, L.A.; Cooper, W.L.; Dascanio, J.J.; Harris, P. Dietary starch and sugar versus fat and

fiber: Growth and development of foals. Pferdeheilkunde 1996, 12, 312–316. [CrossRef]
4. Harris, P.A.; Ellis, A.D.; Fradinho, M.J.; Jansson, A.; Julliand, V.; Luthersson, N.; Santos, A.S.; Vervuert, I. Review: Feeding

conserved forage to horses: Recent advances and recommendations. Animal 2017, 11, 958–967. [CrossRef]
5. Harris, P.A.; Rivero, J.L.L. Nutritional considerations for equine rhabdomyolysis syndrome. Equine Vet. Educ. 2017, 29, 459–465.

[CrossRef]
6. Hinckley, K.A.; Henderson, I.W. The epidemiology of equine laminitis in the UK. In Proceedings of the 35th Congress of the

British Equine Veterinary Association, Warwick, UK, 8–11 September 1996; p. 62.
7. Franks, N. Insulin resistance and equine metabolic syndrome. In Current Therapy in Equine Medicine; Robinson, N.E., Sprayberry,

K.A., Eds.; Elsevier Publications: Amsterdam, The Netherlands, 2009; pp. 727–740.
8. Pollit, C.C.; Kyaw-Tanner, M.; French, K.R.; Van Eps, A.W.; Hendrikz, J.K.; Daradka, M. Equine laminitis. In Proceedings of the

49th Annual Convention of the American Association of Equine Practitioners, New Orleans, LA, USA, 21–25 November 2003;
pp. 103–115.

9. Rochaisa, C.; Henrya, S.; Hausbergerb, M. “Hay-bags” and “Slow feeders”: Testing their impact on horse behaviour and welfare.
Appl. Anim. Behav. Sci. 2018, 198, 52–59. [CrossRef]

10. Wyse, C.A.; McNie, K.A.; Tannahil, V.J.; Murray, J.K.; Love, S. Prevalence of obesity in riding horses in Scotland. Vet. Rec. 2008,
162, 590–591. [CrossRef]

11. Morrison, P.K.; Harris, P.A.; Maltin, C.A.; Groce-White, D.; Barefoot, C.F.; Argo, C. Perceptions of Obesity and Management
Practices in a UK Population of Leisure-Horse Owners and Managers. J. Equine Vet. Sci. 2017, 53, 19–29. [CrossRef]

12. Ebert, M.; Moore-Colyer, M. New approach for estimating the energy requirements of exercising sport horses. In Proceedings of
the European Veterinary and Comparative Nutrition Congress, Cirencester, UK, 21–23 September 2017.

13. King, L. A Survey of Forage Feeding Practices in UK. Bachelor’s Thesis, Royal Agricultural College, Cirencester, UK, 2012.
14. Robin, C.A.; Ireland, J.L.; Wylie, C.E.; Collins, S.N.; Verheyens, P.; Newton, J.R. Prevalence of and risk factors for equine obesity in

Great Britain based on owner-reported body condition scores. Equine Vet. J. 2015, 47, 196–201. [CrossRef]
15. Shepherd, D.V.M.; Harris, P.; Martinson, K.l. Nutritional Considerations When Dealing with an Obese Adult Equine Veterinary

Clinics of North America. Equine Pract. 2021, 37, 111–137. [CrossRef]
16. Spillers-Feeds. Available online: https://www.spillers-feeds.com/ (accessed on 9 February 2023).
17. Dodsonandhorrell. Available online: https://www.dodsonandhorrell.com/product/pasture-mix (accessed on 9 February 2023).
18. Virkajarvi, P.; Saarijarvi, K.; Rinne, M.; Saastamoinen, M.T. Grass physiology and its relation to nutritive value. In Forages

and Grazing in Horse Nutrition; Saastamoinen, M.T., Frandinho, M.J., Miraglia, N., Santos, A.S., Miraglia, N., Eds.; Academic
Publishers: Cambridge, MA, USA, 2012.

19. Grev, A.M.; Sheaffer, C.C.; DeBoer, M.L.; Catalano, D.N.; Martinson, K.L. Preference, Yield, and Forage Nutritive Value of Annual
Grasses under Horse Grazing. Agron. J. 2017, 109, 1561–1572. [CrossRef]

20. Ringmark, S.; Jansson, A. Feed and energy intake in Standardbred yearlings in training on a forage only diet. In Proceedings of
the 4th Nordic Feed Science Conference, Uppsala, Sweden, 12–13 June 2011.

21. Jansson, A.; Lindberg, J.E. A forage-only diet alters the metabolic response of horses in training. Animal 2012, 6, 1939–1946.
[CrossRef] [PubMed]

22. Moore-Colyer, M.; Tuthill, P.; Bannister, I.; Daniels, S. Growth rates of Thoroughbred foals and in vitro gut health parameters
when fed a cereal or an all fibre creep feed. J. Equine Vet. Sci. 2020, 93, 103191. [CrossRef]

23. Agar, C.; Gemmill, R.; Hollands, T.; Freeman, S.L. The use of nutritional supplements in dressage and eventing horses. Vet. Rec.
2016, 3, 1–7. [CrossRef]

24. Cameron, A.; Harris, P.; Longland, A.; Horseman, S.; Hockenhull, J. UK Horse Carers’ Experiences of Restricting Grazing When
Aiming to Prevent Health Issues in Their Horses. J. Equine Vet. Sci. 2021, 104, 103685. [CrossRef]

25. Cerqueira de Melo Vasco, A.C.; Batista, J.C.; Dubeux, J.r.; Wallau, M.O.; Wickens, C.L.; Warren, K. Characterization of Forage
Utilization and Pasture Management Practices on Florida Horse Operations. J. Equine Vet. Sci. 2020, 95, 103253. [CrossRef]
[PubMed]

https://doi.org/10.3920/CEP13018
https://doi.org/10.1111/j.1439-0396.2006.00666.x
https://www.ncbi.nlm.nih.gov/pubmed/17845246
https://doi.org/10.21836/PEM19960330
https://doi.org/10.1017/S1751731116002469
https://doi.org/10.1111/eve.12458
https://doi.org/10.1016/j.applanim.2017.09.019
https://doi.org/10.1136/vr.162.18.590
https://doi.org/10.1016/j.jevs.2017.01.006
https://doi.org/10.1111/evj.12275
https://doi.org/10.1016/j.cveq.2020.12.004
https://www.spillers-feeds.com/
https://www.dodsonandhorrell.com/product/pasture-mix
https://doi.org/10.2134/agronj2016.11.0684
https://doi.org/10.1017/S1751731112000948
https://www.ncbi.nlm.nih.gov/pubmed/22717208
https://doi.org/10.1016/j.jevs.2020.103191
https://doi.org/10.1136/vetreco-2015-000154
https://doi.org/10.1016/j.jevs.2021.103685
https://doi.org/10.1016/j.jevs.2020.103253
https://www.ncbi.nlm.nih.gov/pubmed/33276924


Animals 2023, 13, 1280 13 of 13

26. Murray, J.; Hanna, E.; Hastie, P. Equine dietary supplements: An insight into their use and perceptions in the Irish equine industry.
Ir. Vet. J. 2018, 7, 4. [CrossRef]

27. Krueger, K.; Esch, L.; Farmer, K.; Marr, I. Basic Needs in Horses?—A Literature Review. Animals 2021, 11, 1798. [CrossRef]
28. Harris, P. Review of equine feeding and stable management practices in the UK concentrating on the last decade of the 20th

Century. Equine Vet. J. 1999, 31, 46–54. [CrossRef]
29. Lesimplea, C.; Reverchon-Billota, L.; Gallouxb, P.; Stompa, M.; Boichotb, L.; Costec, C.; Henrya, S.; Hausberger, M. Free movement:

A key for welfare improvement in sport horses? Appl. Anim. Behav. Sci. 2020, 225, 104972. [CrossRef]
30. Menzies-Gow, N.; Rendle, D.; Harris, P. Equine obesity: The most common risk factor for laminitis in the UK? Vet. Times 2019, 49,

14–16.
31. Giles, S.L.; Rands, S.A.; Nicol, C.J.; Harris, P.A. Obesity prevalence and associated risk factors in outdoor living domestic horses

and ponies. PeerJ 2014, 2, e299. [CrossRef] [PubMed]
32. Furtado, T.; King, M.; Pinchbeck, G. The Use of Alternative Grazing Systems in the UK. In Report Developed in Collaboration with

Equine Obesity Working Group; University of Liverpool: Liverpool, UK, 2021.
33. Ebert, M.; Moore-Colyer, M. The energy requirements of performance horses in training. Transl. Anim. Sci. 2020, 4, txaa032.

[CrossRef] [PubMed]
34. National research Council. Nutrient Requirements of Horses, 6th ed.; National Research Council of the National Academies:

Washington, DC, USA, 2007.
35. Dekker, H.; Marlin, D.; Alexander, L.; Bishop, R.; Harris, P. A pilot study investigating the relationship between perceived and

actual workload and estimated energy intake in riding centre horses. Equine Comp. Exerc. Physiol. 2007, 4, 7–14. [CrossRef]
36. Rendle, D.; Argo, C.M.; Bowen, M.; Carslake, H.; German, A.; Harris, P.A.; Knowles, E.; Menzies-Gow, N.; Morgan, R. Equine

Obesity: Current perspectives roundtable. UK-Vet Equine 2018, 2, 1–19. [CrossRef]
37. Julliand, S.; Dacremont, C.; Omphalius, C.; Villot, C.; Julliand, V. Association between nutritional values of hays fed to horses and

sensory properties as perceived by human sight, touch and smell. Animal 2019, 13, 1834–1842. [CrossRef]
38. Müller, A.; Bertram, A.; Moschos, A. Seasonal and national differences in the selenium supply of horses across Europe. Tierarztl.

Prax. Ausg. G Grosstiere Nutztiere 2012, 40, 157–166.
39. Holzer, S.; Herholz, C.; Tanadini, L.G.; Ineichen, S.; Julliand, S. Hay preferences in horses versus selection by their owners. Livest.

Sci. 2022, 258, 104896. [CrossRef]
40. Hotchkiss, J.W.; Reid, S.W.J.; Christley, R.M. A survey of horse owners in Great Britain regarding horses in their care. Part 1:

Horse demographic characteristics and management. Equine Vet. J. 2007, 39, 294–300. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1186/s13620-018-0115-3
https://doi.org/10.3390/ani11061798
https://doi.org/10.1111/j.2042-3306.1999.tb05156.x
https://doi.org/10.1016/j.applanim.2020.104972
https://doi.org/10.7717/peerj.299
https://www.ncbi.nlm.nih.gov/pubmed/24711963
https://doi.org/10.1093/tas/txaa032
https://www.ncbi.nlm.nih.gov/pubmed/32705030
https://doi.org/10.1017/S1478061507708253
https://doi.org/10.12968/ukve.2018.2.S2.3
https://doi.org/10.1017/S1751731118003725
https://doi.org/10.1016/j.livsci.2022.104896
https://doi.org/10.2746/042516407X177538

	Introduction 
	Methods and Materials 
	Survey Design 
	Data Analyses 

	Results 
	Respondent Demographics 
	Riding Activity 
	Management Regimen 
	Exercise 
	Forage Choice and Feeding Frequency 
	Owner Knowledge of Forage Nutritional Value 
	Feeding Regimens 
	Knowledge and Advice 

	Discussion 
	Response Profile, Demographics and General Management Regimen 
	Diet Compilation and Feeding Management 
	Knowledge on Feed Nutrient Content Analyses 
	Forage Choices 

	Conclusions 
	References

