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Forages and Feeding Your Horse

A review of both well-established feeding practices combined with the latest research in equine nutrition to describe better ways to feed your horse.

This information leaflet will look at:

 1. The basic dietary needs of your horse

 2. How and why the digestive system works best with the high fiber diet

 3. An in depth look at forage
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1.  The basic dietary needs of your horse
Water is essential for all life and the horse is no exception. To maximise health it is vital therefore that all horses to have continual access to fresh 
clean water. Reduced water intake can impair digestion and contribute to the incidence of impaction colic. Slight dehydration can significantly 
impair performance. Horses drink approximately between 25 to 55 litres of water per day depending on the weather, their diet and the level of 
work they are doing.
 
Aside from a supply of fresh, clean water, fibre is a fundamental part of every horse’s diet. Grass and conserved forages such as hay and haylage 
contribute the largest proportion of fibre to the daily diet and is required at a minimum of 1.5 % live weight to keep the horse physically and 
mentally healthy and the digestive system working properly (Duberstein et al 2009).

Horses would naturally graze in the wild for 16-18 hours a day and although modern management practices  means this isn’t always possible, it is 
important to get as close to this as possible to avoid digestive and  metabolic upsets. If the horse has access to a constant supply of forage, then 
similar feeding behaviour to feral horses can be achieved and this satisfies a horse 's natural daily rhythm (ie their natural time budgets) by allowing 
them to engage in their innate behaviour of foraging and chewing (Cuddeford 1996).

As the main component of the horse’s diet, forage accounts for between 50%-100% of the energy intake.  Regardless of the breed, age or type 
of work the horse is doing, they will typically eat between 1.5 to 2% of their bodyweight in forage each day.

Voluntary intake of horses when they are at grass will be influenced by grazing behaviour, which can be affected by several factors such as quality 
and quantity of grazing, age, breeding, energy requirements and whether the horse is in isolation or in a group.
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Assessment of the intake of conserved forage is easier than for when the horse is grazing, it requires a record of the weight of forage offered and 
a measurement of wastage. Where hay is soaked or steamed the weight offered should be recorded before treatment. 

Hard feed commonly refers to cereal based concentrate feeds and is defined as such because these feeds typically contain between 10 to 16 MJ 
of digestible energy per kilogram. Concentrate feeds have 1.5 to 2 times the amount of energy than forages and are fed to horses with high 
energy demands. The energy in cereals is starch and this is rapidly digested in the small intestine to release glucose which gives the horse lots of 
energy, sometime too much! This energy can make horses excitable as it is rapidly produced. However, in the right circumstances this can be 
useful. Cereals are also a good source of protein again necessary for hard working performance horses. Most horses do not really require concen-
trate feeds but we all like to give our horses a bucket feed, and it can be a useful medium for giving supplements, medication, calmers and 
persuade some to come in from the field. In small quantities concentrates are fine. The problems arise when too much is given in one feed so 
exceeding the capacity of the small intestine to digest it. Undigested starch is then dumped into the hind gut potentially causing acidosis, colic and 
laminitis. These are all serious conditions that should be avoided at all costs. High fibre low starch concentrate feeds are now available from most 
commercial companies and if feeding recommendations are followed these give the option of offering a bucket of feed while not compromising 
digestive function or feeding a rapidly digested feed. 

Having a regular feeding regime, with no sudden changes to the diet or routine is the best way to maintain digestive health and allows you to 
monitor whether the diet is meeting requirements.

The horse’s body weight and body condition should be assessed regularly to evaluate the nutritional programme and its impact on health and 
performance. Small adjustments can then be made to the diet made as necessary.
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2.  How and why the digestive system works best with the high fiber diet

A horse only produces saliva when it is chewing. It is the physical presence of the food in the mouth that causes secretion of saliva. Between 10-12 
litres are secreted daily in a horse fed a largely fibre diet.
 
Saliva acts as a lubricant to prevent ‘choke’, and contains bicarbonate which acts as an essential buffer to the acids produced in the stomach. The 
more time the horse spends chewing the more saliva is produced and the more efficiently the stomach acid is neutralised. 

Concentrates require less chewing 800 to 1200 chews per kg compared with the 3000 to 3500 chews per kg for forage. Less chewing equals less 
saliva and less saliva can predispose a horse to gastric ulcers. 
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In contrast to other mono gastric digestive systems the horse’s stomach plays a limited role in digestion. Some initial breakdown of proteins to 
polypeptide chains and initial breaking of soluble carbohydrate bonds occurs. However, the main role is to prepare feed for more extensive 
digestion in the small intestine and microbial fermentation in the hind gut. To enhance stomach activity it is best to trickle feed your horse and 
allow the stomach to remain 2/3rds full so that feed preparation and buffering can occur and optimise preparation for passage to the small 
intestine.
 
The adult horse also has a relatively short small intestine of between 21-25 m in length. Transit of the digesta through the small intestine is quite 
rapid yet a surprising amount of digestion and absorption take place. The material leaving the small intestine consists of fibrous feed residues, 
undigested feed starch and protein, microorganisms, intestinal secretions and cell debris.

Fibre from the forage is held in the large intestine for a long period to allow for microbial fermentation to take place. Fermentation breaks down 
the fibre component (structural carbohydrates) in the feed, producing volatile fatty acids (VFAs) which the horse can utilise as energy.  On a high 
fibre diet the VFAs produced are weaker acids and so the gut is kept at a neutral pH which maintains a healthy microbial population. When starch 
from cereals reaches the hind gut it alters the balance of VFAs which can make the gut too acidic for many of the microbes and that is when 
problems such as colic and laminitis can occur. A change in the dietary ratio of cereal to hay will not only affect the numbers of microorganisms, 
but also makes the microbial population more unstable than when fibre is fed, which can pre-dispose your horse to colic. Feeding a high fibre diet 
spread throughout the day is the safest and most effective way to keep a healthy hind gut and thus a healthy horse. 

An important by-product of fibre digestion is heat which is one reason why in colder conditions it is vital to feed plenty of fibre so that your horse 
can keep itself warm. 
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3.  An in depth look at forage
The nutrient content of fresh forage changes radically throughout the growing season, and such changes are reflected in forages conserved at 
different times of the year. Grazed forage alone can support the energy and protein requirements of all classes of horse for at least part of the 
year. Depending on the forage type and time of harvest, well conserved forages of moderate-high nutritive value may meet the energy and crude 
protein requirements of horses in moderate work and pregnant mares. As forages form the basis of all equine diets, and as their nutrient content 
is so highly variable, forages need to be analysed in order to incorporate them into specifically tailored rations.

Forages may be grazed in pastures or conserved and dried as hay or ensiled as silage/haylage for use at times when fresh forage is limited either 
due to lack of quantity or shortened time out at pasture.

Forages are high in dietary fibre which is largely derived from the plant cell wall. As forages mature from short-stemmed, leafy plants to long-
stemmed plants with a decreased leaf:steam ratio there is a rise in cell wall lignin content to support the taller plant. Lignin is virtually un-degraded 
during digestion and so mature forages are less well utilised by horses than younger, leafy forages.
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Conserved forages
Conserved forages will always have a lower nutritive value than the corresponding fresh forage for a number of reasons. These include loss of 
nutrients from respiration, microbial metabolism and differential loss of nutritional leaf material during the conservation process.

Hay is the traditional means of conserving forage and is dried to more than 80% dry matter (DM). It can be classified into two categories, seed 
hay, which is generally composed of one or two specially sown grass species and meadow hay, which is a mixture of different grasses and other 
herbage in permanent pasture. 

It is usually dried in the field although some is dried in barns where fans reduce the field curing time. Hay is preserved by drying to a level which 
discourages microbial growth. However, ideal weather conditions for hay making are not always possible, especially in the UK resulting in hay not 
always being dry enough.

Haylage usually has a DM of 50-70% and is preserved through lactate fermentation, which lowers the pH to a level of 4.5 or less that prevents 
growth of undesirable micro-organisms via airtight wrapping.

Short fibre forage  
Chopped oat straw and alfalfa chaffs are a useful way of feeding different types of fibre and allow the owner to feed a “bucket feed”. However, 
they cannot replace the long stemmed hay or haylage part of the diet as it wouldn’t satisfy the horse’s need to chew and for some owners the 
cost of this may be too high. 
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Selecting forage
A basic practical assessment can be made initially but laboratory analysis is the only accurate way to assess forage samples for nutritional and 
hygiene quality.

Initial assessment:

1. Visual assessment should include: • the right shade of green colour
     • relative abundance of seed heads to help determine maturity
     • species composition
     • presence of noxious and toxic weeds
     • visible foreign bodies. 

When assessing haylage the integrity of the wrap should be checked as aerobic spoilage will occur if it is punctured.

2. Smell: it should appear fresh, often sweet-smelling. It should not smell musty. (Avoid in haling too deeply!)

3. Scrunch the hay in your hands: if it’s hard and spiky this indicates mature, stemmy grass. Softer hay usually indicates a younger grass 
although texture does vary between species. Assess the leaf:stem ratio. If you want an energy dense forage then you want high leaf:stem ratio, if 
your horse requires lower energy levels then a courser, more mature hay with high stem:leaf ratio.
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Laboratory analysis:

Forage samples should ideally be taken using a hay bore diagonally through the bale, which extracts a sample. Several samples are taken from 
many bales to give a representative sample of a batch of forage, haylage bales must be immediately re-sealed. If a hay bore is not available, simply 
grab samples from different areas of different bales to give an estimate of forage analysis. In order to obtain a representative sample it is best to 
sample from several bales if possible, after which thoroughly mix the samples and sub-sample to achieve a final sample sufficient to fill an A4 
sized bag.

Forage analytical laboratories commonly determine the content of crude protein, ash, various fibre fractions, fats, water soluble carbohydrates 
and some minerals and vitamins. The forage digestible energy (DE) can then be estimated from these constituents. The use of near infra-red 
spectroscopy (NIRS) has revolutionised forage nutritive content analysis compared to wet chemistry and results can be turned around quickly.
Microbial analysis may be performed for identifying pathogens or spoilage microorganisms. The presence of respiratory or other allergens can also 
be evaluated, as all hays carry respirable particles.

Steaming the hay or haylage in a Haygain will reduce 99% of the respirable particles, bacteria and mould from any forage.

We recommend sending your forage to be tested by a licenced laboratory to determine the nutritional value so an individual diet can be tailored 
from there. As an example, table 1 below shows the range of nutrient levels of different hays in the UK from a late cut mature meadow hay (very 
low/low) to a early cut young leafy ryegrass hay (high/very high).
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Table 1: UK example demonstrating the range in nutrient levels of different hays
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Storing Forage 

While haylage can be stored outside, it’s important to protect hay from the elements by storing it under cover in a building located on an elevated 
well-drained site, that doesn't leak and has good ventilation. This should ideally be a separate building from where the horses are stabled. There 
are two reasons for this, firstly hay is a potential fire and health risk.

Hay stacked on bare ground or concrete wicks moisture up through the bottom tiers, ruining the hay. Wooden pallets are an ideal base or 
telephone poles can be used to help insulate hay from wet soil or concrete and provide some ventilation.
If storing small square bales, stack the bottom layer on their sides with the strings facing sideways instead of up. The uneven surface allows better 
air circulation. Stack the second layer with the strings facing up, perpendicular to the first layer. Stack the third layer perpendicular to the second 
layer and so on to lock the stack in place and make it more stable. 

Storing hay outside is not ideal but if necessary or cover the fully-cured hay with a tarpaulin to keep out weather and light. This should also be 
done if stored in a roof-only shed. Sunlight bleaches hay, causing it to lose nutritional value, especially protein and vitamin A.
When your hay resources become low would be a great time to move your pallets around and sweep out any bits of hay that have (or could) 
become mouse and rodent housing.  

Dry matter losses during storage result from plant respiration (the continuation of normal plant processes), microbial activity, and weather deterio-
ration. Even at low moisture levels (20% or less) there is some loss due to respiration and low numbers of microorganisms, but this is constant 
across hay types and essentially unavoidable. At higher moisture levels (above 20%) where mould growth is likely to be visibly detectable, dry 
matter losses are greater, and significant levels of heating (which can also lower forage quality) occur due to microbial activity. Although numerous 
bacteria are present in hay, fungi account for most of the microbial growth.
Heating of hay is related to moisture content. Peak temperature is often reached within a week after baling, but with higher moisture hay and 
conditions which limit heat escape, it may take as much as three weeks. At safe moisture levels (less than: 20% for rectangular bales; 18% for 
round bales; and 16% for large rectangular packages) inside storage losses during storage are typically around 5% of dry matter, but losses 
several times higher have been reported for extremely moist hay.

Microbial activity associated with heating uses soluble carbohydrates, which reduces digestibility and increases fibre levels. 
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Problems with conserved forage
Even the best quality hays contain high levels of respirable particles (RP). RP’s are less than 5 µm in size and have a 50% chance of being inhaled 
deep into the lungs, and can cause airway inflammation and ultimately respiratory disorders such as Inflammatory Airway Disease (IAD) and the 
more severe Recurrent Airway Obstruction (RAO) also known as “Heaves”, “Broken Wind” or COPD”. Airway inflammation can cause poor 
performance without the horse showing obvious clinical signs and so often goes undetected. Several studies have shown that when horses are 
referred to the vet for poor performance, inflammatory airway disease is often the cause. Allen et al 2006 found a 70% prevalence of IAD in 
national hunt race horses referred for poor athletic performance. Nolen-Walston et al 2009 reported cytologic evidence of IAD in 81% of the 98 
horses examined. These supports earlier work by Gerber et al 2003 who examined asymptomatic well performing sport horses and found subclini-
cal inflammatory airway disease in all 26 horses.
 
RAO is characterised by airway bronchoconstriction, neutrophilic inflammation and excessive mucus production which results in reduced dynamic 
lung compliance, increased pulmonary resistance and reduced performance. (Jackson et al 2000). It is a disease affecting older horses 
(predominantly 8 years plus) and has been estimated to affect 10-17% of the total horse population in the UK (Hotchkiss et al 2007). This may 
mean that in horses over 8 years old, the prevalence is nearer to 1 in 2 or 1 in 3 horses with RAO. In most cases, it is caused by mould spores 
commonly found in the stable environment, either from the forage, the bedding or both. 
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The hygiene quality of the forage is determined by the amount of mould, bacteria and other contaminants it contains. It has long been recognized 
that poor hygiene status of forage can adversely affect the health of the respiratory tract in horses. In addition, Kaya et al (2009) showed that 
horses fed poor hygienic quality hay are significantly more susceptible to colic than those fed good hay. Colic is the biggest cause of death of 
horses in UK and this suggests that decreasing the hygienic quality of hay could increase the risk of the horse suffering from colic. 

It is therefore important that the forage you feed is of good quality and hygienically clean. Research has shown that purifying forage using high 
temperature steaming from the inside out will improve the hygienic quality by killing up to 99% of the mould and bacteria.

The more traditional treatment of soaking to remove the dust is counter-productive on several levels. Soaking leaches nutrients, increases bacteria, 
produces polluting post-soak liquor and is messy and difficult to do especially during the winter.

High-temperature steaming in a properly designed hay steamer has none of the above problems and reduces respirable dust by 98%. The key to 
steaming is to ensure that all the hay is thoroughly steamed inside and out and this is best achieved with the spiked manifold and insulated 
container. 

High-temperature steamed hay retains its mineral and protein content is highly palatable and easy to do whatever the weather. 

However, the advantages of steaming are only seen when the process is done properly using the spiked-technology as seen in the Haygain 
steamers. Award-winning research presented at the European Equine Health and Nutrition Congress in Belgium in March (Taylor and Moore-
Colyer, 2013) demonstrated that steaming in a bin by pouring a kettle of boiling water over the hay, or indeed using a wall-paper stripper to 
produce steam, does not significantly reduce bacteria or mould in the hay but in fact acts as an incubator and increases the bacteria content of 
the hay, thus reducing the hygienic quality.  Furthermore, these processes only reduce respirable particles by between 30-40%, so the horse is still 
exposed to significant levels of dust and microorganisms.

Forages and feeding your horse

www.haygain.com                14



Feeding forage

A balanced diet is essential for the health of the horse. However, the benefits of a good feeding strategy go beyond simply meeting the horse’s 
nutrient requirements. What you feed your horse as well as how you feed it each day can impact their behaviour both positively and negatively. 

Forage should ideally be fed off a clean floor with the head lowered in the normal grazing position.

If hay nets are used they should be fixed at head height so that your horse or pony has less risk of getting its legs caught in the net.

The advantages of feeding off the floor extend into many areas of equine health.

Referring back to why horses are designed to eat forage is because they would graze for 16-18 hours a day. Feeding off the floor is their natural 
feeding position, this helps with teeth alignment for a normal, balanced wear pattern, with the teeth and jaw working in a natural position. The 
back and neck is stretched over the top line and allows the respiratory tract to drain naturally.
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Feeding hygienically clean, steamed forage allows you to retain the nutritional value whilst ensuring it is free from potential allergens.

Although feeding off the floor is the most desirable position, problems are seen with forage being contaminated with bedding and trampled into 
the dirty floor. In addition, when forage is too readily available (no foraging needed when it’s just presented on the floor) this can mean they eat 
their forage too quickly or eat some and trash the rest resulting in long periods where the horse is stood with no edible forage available.

Considering all the above, an ideal solution is to feed forage via a specifically designed slow feeder to encourage a grazing style feeding behaviour 
while respecting the horse’s need to eat with their head low. This will also keep the forage clean and separate from contaminated bedding, 
solving this issue too.

Refer to our Haygain guide: Improve the way you feed your horse, slow feeding to understand the benefits of using a slow feeding whilst allowing 
the horse to feed in the natural position.

Steamed forage retains its digestibility, all the minerals, protein and fibre. Sugar (water soluble carbohydrate WSC) is reduced a little by steaming, 
but these losses are generally lower than when soaking, thus steamed hay retains a high proportion of its nutritional value. 
 
If you want to reduce sugar (WSC) because your horse is overweight or prone to laminitis research has shown that the most effective way to do 
this is to soak for 9 hours and then steam in a scientifically proven hay steamer which steams throughout at temperatures above 100°C.  Doing 
this reduces the sugar content AND produces hygienically clean fodder.
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The Stables, Bockhampton Manor Farm,Lambourn, Berkshire, RG17 7LX UK
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Clean hay means healthier horses.
That's pure Horse Sense


