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BASIC EQUINE ANATOMY

Figure 1. Anatomy of the horse digestive tract with relative sizes.
Adapted from Feeding Management of the Equine (F-3973).
Oklahoma Cooperative Extension Service).

• The horse is a non-ruminant with a monogastric (simple stomach)
animal with extensive post-gastric fermentation. Gives the horse the
ability to efficiently utilize both forages and concentrates.

BASIC EQUINE ANATOMY

FOREGUT
MOUTH
• Initial breakdown and swallowing feeds
• Chewing stimulates salivary glands to release saliva which assists in lubrication
for swallowing feed
ESOPHAGUS
• Tight muscular passage to the stomach.
• Horses cannot expel gas through belching or vomiting making them predisposed
to gastric rupture, distention and colic.

STOMACH
• Only 10% of the volume of the total digestive tract
• Small volume = continuous eating or multiple small meals
SMALL INTESTINE
• Main site of digestion and absorption of protein, energy, vitamin and minerals

HINDGUT
CECUM & COLON
• Makes up 50% of the volume of the digestive tract
• House bacterial, protozoal, and fungal populations which function in microbial
digestion of feed material
• Slow rate of flow

Figure 2. Relative capacities and proportional sizes of the digestive tracts of the pig, horse, and bovine.
Numbers give size of various compartments in gallons.
Adapted from Ensminger and Olentine, 1978.

What digestive system most closely resembles a human’s?
• Pigs are monogastric with no hindgut fermentation
• Cattle and sheep are ruminants with extensive
fermentation in the rumen prior to gastric digestion
Are horses able to vomit or belch?
NO

NUTRIENT INTAKE & DIGESTION
WATER
• 5 to 20 gallons
• Requirement depends on environmental temperature, workload,
production state, and intake
• Rations low in digestibility increase water intake

ENERGY
• Supplied from carbohydrates/starch, fiber, protein, and fat

• Digestible energy is the portion of the energy fed, gross energy that is
absorbed in the digestive tract
GROSS ENERGY

DIGESTION

DIGESTIBLE ENERGY
(energy in digested feed)
FECAL ENERGY
(undigested energy in feed)

CARBOHYDRATES
•Fibrous
• Mainly found in seed coats of grains and stems and leafs of immature
plants
• As plants mature; the amount of cellulose and lignin increase thus
decreasing digestibility
•Nonfibrous
• STARCH is found mainly in grains
• 50-85% absorbed in the small intestine
• Grain rations should not exceed 0.5% of BW
or 5-6 lbs/day

ENERGY Continued
FIBER should come from hay and pasture
• Fiber digestion is dependant on maturing and type of forage
• Digestion of fiber happens in the cecum and colon from microbial
fermentation
• Processed has cubes, pellets, or chop has little effect on digestibility
FAT

• Provide essential fatty acids
• typically added to rations in 2-3%
• the breakdown of fat produces twice the energy compared to similar
carbohydrates or protein.

PROTIEN
• Proteins supply amino acids used in a variety of body processes . Horse
actually have amino acid requirements not protein requirement.
• Amino Acids are absorbed intact in the small intestine, while protein in the
hidgut is absorbed as ammonia. Protein digestion in the foregut is more
desirable
• Protein in grain is more digestible that protein in forages

MINERALS & VITAMINS

• Mineral and vitamin imbalances, deficiencies and toxicity can cause a
multitude of health disorders
• Calcium & Phosphorus. Ration should be 2:1 ratio
• Vitamin A: large role in production and growth
• Vitamin D needed when horses do not receive fresh forage
• Vitamin E (fat-soluable): plays a large role in immune function
• Vitamin K (fat-soluable): primarily an activator in blood clotting

NUTRIENT REQUIREMENTS

Class of
Horse

Digest
Energy

Crude
Protein

Ca

PH

Cu

Zinc

Mg

K

Vit A

Vit D

Vit E

(Lbs)

(grams)

(grams)

(grams)

(grams)

(grams)

(grams)

(IU)

(IU)

(IU)

Maintenance
(1,000 lbs)

15

1.2

18

13

0.1

.04

7.5

25

15,000

3,300

500

12 m of age
(700 lbs)

19

1.8

38

21

0.08

0.32

5.4

17

14,500

5,600

642

Early
Pregnancy

17

1.4

20

14

0.1

0.4

7.5

25

30,000

3,300

800

Lactation
3rd mo

31

3.2

56

36

0.13

0.5

11

46

30,300

3,300

1,000

Moderate
Exercise

23

1.7

35

21

0.12

0.5

12

32

22,500

3,300

900

(Mcal/day)

Nutrient requirements are estimated from the National Research Council’s Recommendations for Nutrient Requirements
of the Horse (2007).
a)
Mcal is megacalories (1,000 Calories), a unit of energy potential.
b) These levels take into account all sources of mineral in the diet including hay, grains, and supplements.
c)
Different sources of mineral will have a differing concentrations of mineral so accounting for ingredients and
reading labels is important.

BASIC EQUINE FEED GUIDELINES
Feed horses according to lifestyle
• Horses require different amounts of nutrients according to their lifestyle.
• The horse owner must be sure that each horse receives a total diet that meets the
needs of that particular horse

How much feed?
• In order to feed the correct amount to a horse, the owner must know the horse's
body weight.
• To determine bodyweight, one can use a livestock scale, a weight tape or an

equation, such as: BW(lbs) = Heartgirth (in) x Heartgirth (in) x Body length (in)
divided by 330. (The heartgirth is measured as the circumference over the withers

and around the barrel; the body length is measured from the point of the
shoulder to the point of the buttocks.)
• Once the horse's body weight is determined, then the owner should use the
guidelines on the bag of feed.

Measure feed by weight, not volume.
• A 3-lb coffee can of oats is not the same amount of feed as a 3-lb coffee can of
corn! The can may hold 2-3 lbs of oats, while the can of corn may be 4-5 lbs.
• Further, since corn is more calorie rich than oats, the can of corn may contain 23 times the energy as the can of oats.
• Any time a horse owner changes feed, he or she must weigh the can of feed to
make sure the horse gets fed the same amount of feed every meal.

Select A Feed For Your Horse ‘s Physiological State
• Size/Breed of Horse (miniature, ponies, horse, draft horse)
• Body Weight or Condition (underweight, obese)
• Reproductive Stage (pregnant, nursing, lactating, stallion)
• Age /Growth Stage (weanling, 1-2 years, 3+ years, senior)
• Performance Level (maintenance, light, moderate, heavy work)
• Special Needs (cushings, tying-up, laminitis)

How Much to Feed a Horse - % of Body Weight
Physiological State Forage %

Concentrate %

Total % Dry Matter

Mature

1.5 - 2.0

0.0 – 0.5

1.5 - 2.0

Late Gestation

1.0 - 1.5

0.5 - 1.0

1.5 - 2.0

Lactation

1.0 - 2.0

0.5 - 1.0

2.0 - 3.0

Working Horses

0.8 - 2.0

0.5 - 2.0

1.5 - 3.0

Growing

0.5 - 1.0

1.5 - 3.0

2.0 - 3.0

Growing

1.0 - 1.5

1.0 - 2.0

1.8 - 3.0

(L,M,I)

(weanlings)
(yearlings)

L = light work; M = moderate work; I = Intensive work

If a horse weighs 1,000 pounds, how many pounds of dry matter
should they get?
How many pounds of concentrate should a mature horse receive?

ROUGHAGE / FORAGE / HAY
Types of Hay: Grass vs legume hay (alfalfa, timothy, grass)
Roughage is the foundation of every equine nutrition program.
• A good rule of thumb is to make sure your gets 1-2% of his total weight/day
This means a 1000 pound horse should get 10-20 lbs (on a dry matter bias) of
hay or pasture per day.
• That will provide the right amount of fiber, along with some protein , calories and
minerals.
Hay Alternatives: If you can’t provide that much roughage?
• Use a high quality complete-feed with roughage.
• Usually a pelleted feed. 1 pound of complete feed = 2 pounds of hay.
Factors Affecting Hay Quality
• Plant species: alfalfa has more protein, energy and calcium. High quality grass is
more digestible
• Fertilization affects yield per acre rather than nutrition
• Maturity at time of harvest (most impact) young leafy, immature plants contain
more protein, energy and minerals. Older plants have more indigestible fiber
(lignin) = less digestible
• Season of harvest / Climate conditions
• Storage conditions
• Age (time since cutting)

GOOD EQUINE FEED MANAGEMENT PRACTICES
Do not dilute balanced rations.
• Many horse owners then dilute or "cut" these balanced feeds with a cereal grain
(usually oats), thereby changing the nutrient balance and decreasing the feed's
nutritional value for Horses

Do not supplement balanced rations.
• Complete Feeds are already balanced to meet the horse's nutritional needs and
contains sufficient amount of all the necessary proteins and amino acids, vitamins
and minerals.
• If an owner then top-dresses a protein, vitamin, or mineral supplement on the
ration, it can cause serious nutrient imbalances, and possibly toxicities.
Use only top quality feeds.
• Avoid dust and mold, and keep the feed manger clean. Proper feed storage
reduces feed waste.
• Horses' digestive systems are not equipped to deal with dust, mold, etc., so poor
quality hay or grain will not be digested efficiently, and may cause health problems
for the horse.
Feed at the same time every day.
• Horses that are fed on a consistent schedule are less likely to go off their feed or
develop undesirable stall habits (vices).
• Also, spacing meals evenly throughout the day is healthier for the equine digestive
tract.

GOOD EQUINE FEED MANAGEMENT PRACTICES Cont
Properly manage group-fed horses.
• If horses must be fed as a group, use individual feeders spread far apart, put
out extra feeders, and make provisions for timid horses (low in the pecking
order) to ensure that they have the opportunity to eat adequately.
• However, the only way to ensure that each individual meets its nutritional
requirements is to feed separately.
Avoid sudden changes.
• Consistency is one important factor in reducing the chance of digestive
upsets in a horse.
• Changes in types of feed should be made gradually (4-7 days for small
changes, up to three weeks for radical changes).
Provide clean, fresh water.
• Horses should have access to clean, fresh water at all times, except when the
horse is extremely hot.
• A hot horse should receive plenty of water, but only a few swallows at a time
until the horse is cool.

TYPES OF GRAIN BASED FEED
• COB – A mixture of coarse grains that are low in fiber and must be
feed with roughage
• COMPLETE FEED - Commercially prepared ration which contains
both forage and grain, containing all the nutrients needed by the
horse with the exception of water and salt
• CONCENTRATES– A broad description of high energy, low fiber
(under 18%) feeds. Most often used to describe grains.
• PELLETED FEED – Grain feed that is ground, bound together, and
extruded to make a pellet
• SWEET FEED / TEXTURED RATION – A grain mix containing
molasses

FEED COMPARISON CHART
Feed

%
Protein

Feed
Form

Maint.

8-11%

Active
Pleasure
10.511.5%

Perfm

Broodmares
Lactating
Mares,
Stallions

Nursing
Foals,
Weanling,
Yearlings

Seniors

11.5-16%

8-13%

12.5-16%

14%

Other
Brand
Options

COB

9%

Grain

*

*

Omolene
#100

COB
w/Molasses

9%

Sweet
Feed

*

*

Omolene
#100

Equine Basic

11%

Pellet

*

*

Life
Balance

Textured
Horse Feed

12%

Sweet
Feed

*

*

Vitality,
Triumph

Complete
Horse Feed

13%

Pellet

*

*

*

SafeChoice

Complete
Horse Feed

16%

Pellet

*

*

*

Ultium
Growth

Equine
Growth

14%

Pellet

*

Omolene
#200,
Strategy

Old Timer
Ration

14%

Pellet

*
*

*

Omolene
#200,
Equine
Senior

GOOD EQUINE HUSBANDRY PRACTICES
Exercise horses regularly.
• Daily exercise helps maintain regular eating habits, desirable stall behavior and
general health.
Check teeth regularly.
• Horses need routine dental care.
• Sharp points can develop on the teeth, which can cause problems with eating
and also performance, as they may interfere with the action of the bit. The
veterinarian can remove the sharp points by floating (rasping).

Practice parasite control measures.
• Many digestive disturbances are caused by parasite infestation.
• Horse owners should practice parasite control measures such as a proper
de-worming program, harrowing and/or rotating pastures, proper manure
disposal, etc.
Keep an eye on horses' droppings.
• Changes in consistency, color, odor or composition of feces may indicate a
digestive disorder.
Practice routine veterinary maintenance
• In order for a horse to get the most out of its nutrition program, it must be in
good health. Regular vaccinations, deworming, etc. are all essential elements of
a good overall wellness program for the horse.

QUESTIONS

EQUINE NUTRITION RESCOURSES
•Understanding Equine Nutrition: Your Guide to Horse Health
Care and Management, Karen Briggs
•Purina Horse Feeds: www.horse.purinamill.com
•Nutrena Animal Feeds: www.nutrenaworld.com
•My Horse University by Michigan State University:
www.myhorseuniversity.com

