
18 Equinews/ Volume 4, Issue 4

A
Q
A
Q

A
Q

A
Q

A
Q

A
Q

Equinews/Volume 4, Issue 4 19

These values are used for many different purposes
throughout a research trial when assessing individual
horses. VO2max calculations allow the research team to eval-
uate the fitness of a horse and its ability to utilize oxygen
for energy. As fitness progresses, the horse will be able to
attain a higher speed before reaching VO2max. An example of
this would be a lightly trained Thoroughbred hitting maxi-
mum O2 consumption at 25 mph, but after beginning a
regular training program, the same horse would eventually
be able to go 29 mph before reaching its limit. The impli-
cations to the racing world would be the difference in
speed between the horse that crosses the wire first and
the horse that comes in second.

Knowing the VO2max of an individual horse can lead to
further calculations. Certain trials require horses to run at
a particular percentage of this VO2max. An endurance test
(typically 90 minutes) is usually performed using Arabian
horses that are particularly
well-suited to longer bouts
of exercise. Endurance horses
may be required to run at
35-40% of their VO2max speed,
typically between 9 and 11
mph. A Thoroughbred sprint
test is run at 115% of the
VO2max for a two-minute peri-

od. Use of these calculations allows the treadmill speed to
be adjusted to suit each horse and takes each individual’s
level of fitness and potential into account.

Calculation of the RQ has proven useful when looking at
substrate utilization in Thoroughbreds and Arabians. This
allows the research team to assess the utilization of these
fuels at different stages of exercise. Work at KER has
shown that during low intensity exercise, a 90-minute trot
calculated to equal 35% of the VO2max, Arabians have a low-
er RQ and a higher concentration of free fatty acids (FFA)
in their blood plasma than Thoroughbreds at all times. FFA
concentration is considered proportional to the utilization
of fats as a fuel source. This highlights the different abili-
ties of breeds to utilize fuel sources from the diet; the
Arabian is renowned for its endurance capabilities whereas
the Thoroughbred is, by nature, a sprinter.

The procedures outlined above and the calculations that
can be produced using the data will allow the researchers
at KER to build a comprehensive picture of a horse’s fit-
ness, as well as potential and ability to utilize fuel sources
from its diet. These are all factors that ensure that the
research horses at KER are able to continue to work at
their current level of intensity with little or no strain dur-
ing the execution of trials. The results from many trials
using calorimetry have led KER nutritionists to advise
owners, trainers, and international competitors on how to
better manage their horses with respect to maximizing
each horse’s potential. 

My horse was diagnosed with equine protozoal
myeloencephalitis (EPM) last year. He has been treated
medically by my veterinarian for the last four months.
Can I do anything nutritionally to continue to help my
horse recover?

Most horses with EPM have spinal cord damage that leads
to incoordination, stiffness, and weakness, which in turn
may cause muscle atrophy or wasting. Conventional treat-
ment for EPM is oral administration of drugs classified as
folic acid inhibitors. These drugs are designed to prevent
folic acid production in the protozoa responsible for the dis-
ease. Folic acid deficiency results in the death of the
protozoa. Drugs that prohibit folic acid production do not
seem to cause a deficiency in the horse; therefore, supple-
mentation may not be necessary. If folic acid is to be
supplemented, it should be given several hours apart from
the drug to prevent interference with drug absorption.

The influence of nutrition on healing of spinal cord
damage and subsequent muscle atrophy is not document-
ed. Nutritional support with vitamin E has been
recommended for horses with EPM. Horses should receive
7000 IU of supplemental vitamin E per day. In addition to
vitamin E, the diet should be properly fortified with the
essential amino acid lysine and adequate total protein to
aid in muscle regeneration.

How many times a day should horses be fed?
In a free-roaming situation, horses graze throughout

the day and night. Trying to mimic this natural feeding
behavior is a good idea. Horses that are confined to stalls
or small drylots should be fed at least two times per day,
ideally with enough hay so that they can continually pick
at it between feedings. For overweight horses, less hay
should be provided at each feeding. Be careful not to
restrict hay below 1% of body weight as too little fiber can
lead to digestive upset. Horses that are in strenuous train-
ing may need to be fed the grain portion of their diet
three to four times per day to keep meal sizes small.

How much feed should be fed to a horse in a single
meal?

The grain portion of the diet should be digested in the
small intestine of the horse. When large amounts of grain
are fed in a single meal, the small intestine cannot digest
and absorb it all. Unfortunately, leftover grain is dumped
into the hindgut (cecum and colon) and fermented rapid-
ly, forming acid and gas. These two products of
fermentation can cause damage to the gut and can lead to
colic and laminitis. To minimize the amount of grain

reaching the hindgut, no more than five pounds of grain
should be offered to a 1,000-pound horse at any one meal.
If larger amounts of grain are required on a daily basis, the
grain should be divided into two or more smaller meals. 

How can I tell if my horse is choking, and what can I
feed to keep him from having this problem?

Choke is an obstruction of the esophagus and can be
caused by almost anything a horse eats. Horses with choke
often have saliva and wet feed material streaming from
their nostrils. These horses will make gagging sounds and
act distressed, frequently standing with their heads and
necks stretched out in an effort to relieve the blockage.
Repeated swallowing may relieve the blockage, but if this
fails, a veterinarian should be called to assist in clearing
the esophagus.

Horses have been known to choke on hay, pelleted
feeds, textured feeds, and treats such as apples and car-
rots. The main reason horses choke is rapid consumption
of feed; they simply do not chew and moisten the feed
properly prior to swallowing. Slowing the aggressive eater
will often prevent further choke episodes. 

Can feeding large amounts of alfalfa pellets cause an
impaction in the horse?

If proper management strategies are in place, feeding
large amounts of alfalfa pellets should not be a problem.
Any feed material can cause a digestive impaction if it is
consumed rapidly. Many horses are safely fed diets con-
sisting solely of alfalfa pellets without problems. However,
poor quality alfalfa pellets or a rapid change to an alfalfa
pellet diet can contribute to colic symptoms.

What do people mean when they refer to “foreign
material” in hay?

My definition of foreign material is anything that can-
not outrun the baler. This would include paper, plastic,
aluminum cans, insects, rodents, and snakes to name a
few. Any of these materials would make the hay unaccept-
able for horses. Foreign material can also mean weeds or
other plants that are not intended to be in a particular
type of hay. For example, grass or weeds are not supposed
to be in pure stands of alfalfa. Some weeds can be toxic if
fed to horses. It is always a good idea to carefully inspect
hay for foreign material when it is purchased and to
examine it again when it is fed to horses. 

Questions and Answers
BY STEPHEN DUREN, Ph.D.
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The results from many trials using
calorimetry have led KER
nutritionists to advise owners,
trainers, and international
competitors how to better manage
their horses with respect to
maximizing each horse’s potential. 

Figure 1. 
Thoroughbreds are far superior
to human athletes in terms of
VO2max. The calculation of VO2max

allows a comparison to be made
between species as the units of
measurement take the individ-

ual’s body weight into account.



Allfarm AG
Ruttimatt 130
Pfeffingen, CH-4148
Switzerland
011-41-61-751-7501
011-41-61-753-9620 FAX

Allied Feeds, Inc.
208 Hutcheson
Cuero, TX 77954
361-275-5711
361-275-2475 FAX

4542 Rigsby Road
San Antonio, TX 78222
210-648-0141
210-648-2135 FAX

Aslin Finch
10424 W. Aero Road
Spokane, WA 99204
800-538-8700
509-455-5635 FAX

Bagdad Roller Mills, Inc.
5740 Elmburg Rd.
P.O. Box 7
Bagdad, KY 40003
502-747-8968
502-747-8960 FAX

Banks Mill
1270 Banks Mill Rd.
Aiken, SC 29803
803-641-0007
803-502-0600 FAX

Bartlett Milling Co.
701 South Center, 28677
P.O. Box 831
Statesville, NC 28687
800-438-6016
704-873-8956 FAX

Brandt’s Mill
630 N. 9th Street
Lebanon, PA 17046
717-272-6781
717-272-7009 FAX

Brooks Feed Store
RR #4
1580 Hwy 7A
Port Perry, ONT L9L 1B5
Canada
905-985-7992
905-985-8297 FAX

Brumfield Hay & Grain
671 Bizzell Dr.
Lexington, KY 40510
859-255-0788
859-254-5722 FAX

Burkmann Feeds
1111 Perryville Road
Danville, KY 40422
859-236-0400
859-236-7307 FAX

Cooperative Plus, Inc.
638 Kane St.
P.O. Box 220
Burlington, WI 53105
414-767-2019
414-767-2026 FAX

Cache Commodities
860 W. 24th St.
Ogden, UT 84402
800-327-3234
801-392-2498 FAX

Culpeper Farmers
Cooperative
15172 Brandy Rd.
P.O. Box 2002
Culpeper, VA 22701
540-825-2200
540-825-2210 FAX

Farmers Feed Mill
251 W. Loudon Ave.
Lexington, KY 40508
859-255-7602
859-255-9815 FAX

Farmers Warehouse Co.
4367 Jessup Rd.
P.O. Box 160
Keyes, CA 95328-0160
800-400-6377
209-634-6341 FAX

Feed-Rite
17 Speers Road
Winnipeg, MB R2J 1M1
Canada
204-233-8418
204-235-1260 FAX

Fitmin a.s.
Helvikovice 90
Zamberk 56401
Czech Republic
011-42-446-613-265
011-42-446-613-267 FAX

Flint River Mills
1100 Dothan Rd., 31717
P.O. Box 995
Bainbridge, GA 31718
800-841-8502
800-288-4376 FAX

Hubbard Feeds, Inc.
424 N. Riverfront Dr.
Mankato, MN 56002-8500
507-388-9400
507-388-9453 FAX

ASSOCIATE TEAM MEMBER:
Feed Mill Express
27920 Danville Ave.
Castle Rock, MN 55010
651-463-8041

La Hacienda SA de CV 
Homero 1804 Piso II
Los Morales, Polanco
Mexico D.F. 11510
525-557-7200
525-395-1537 FAX

Lakin Milling Co.
4456 S. Dysart Road
Avondale, AZ 85323
623-932-3970
623-932-2798 FAX

LMF Feeds Incorporated
967 Haas Rd.
Weiser, ID 83672
800-344-0563
208-549-4123 FAX

Master Blend Feeds
P.O. Box 24
Old Harbour
St. Catherine, Jamaica, W.I.
876-983-2305
876-983-9241 FAX

Milne Feeds Pl
103-105 Welshpool Rd.
Welshpool, Western
Australia 6106
011-61-8-9351-0700
011-61-8-9351-0705 FAX

NRM NZ
100 Carlton Gore Rd.
Newmarket, Auckland
New Zealand
011-64-09-379-1869
011-64-03-300-3185 FAX

Nutribec, Ltee
2950 Rue Ontario Est
Montreal, 
QUE H2K-1X3
Canada
514-527-9661
514-527-9452 FAX

Otter Co-Op
P.O. Box 4200
3600-248th Street
Aldergrove, BC V4W 2V1
Canada
604-856-2517
604-856-3598 FAX

Pennfield Feeds
711 Rohrerstown Rd.
Lancaster, PA 17603
800-995-0333
717-295-8783 FAX

Poulin Grain, Inc.
24 Railroad Square
Newport, VT 05855
802-334-6731
802-334-7791 FAX

Premier Feeds
238 Melvin Road
Wilmington, OH 45177
800-888-8162
937-584-4874 FAX

Producer Feeds
165 North Clay Street
Louisville, KY 40202
800-295-2836
502-568-2293 FAX

Ridley Agriproducts PL
1924 Hume Highway
Campellfield, VIC 3061
Australia
011-61-03-9357-7797
011-61-03-9357-7874 FAX

Saracen Horse Feeds
Speldhurst Mill
Speldhurst
Tunbridge Wells,
Kent TN3ONG
United Kingdom
44 (0) 1892 863236
44 (0) 1892 863478 FAX

Tottenham Feed Services
41 Mill Street
Tottenham, ONT L0G 1W0
Canada
905-936-4163
905-936-2812 FAX

Woodford Feed
498 Lexington Rd.
Versailles, KY 40383
859-873-4811
859-873-5430 FAX
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