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The sport of end u ra nce riding began many ye a rs
ago as a pursuit by military groups to establish the
“best” ho rse for cavalry purposes. The first mo de r n
e nd u ra nce ride, he ld in 1955, was a one - d a y, 100-
m i le race from Lake Ta ho e, California to Au b u r n ,
C a l i fornia. From this beginning, tho us a nds of
e nd u ra nce rides are he ld annually thro u g hout the
wo r ld. Most end u ra nce rides ra nge in distance fro m
25 to 100 miles per day, for one or mo re days, ove r
a mu l t i t ude of differe nt terra i ns. An end u ra nc e
ho rse ridden at a medium trot (250 me t e rs / m i n )
c o u ld potentially complete a 25-mile end u ra nc e
c o u rse in about 3 ho u rs of riding time, a 50-mile
e nd u ra nce course in just over 5 ho u rs and a 100-
m i le course in approximately 11 ho u rs. Given the s e
estimates for “competition time,” a tre me ndo us
opportunity ex i s ts for nutrition to influence the
p e r fo r m a nce of an end u ra nce ho rs e. In add i t i o n ,
e nd u ra nce ho rses are ro u t i nely rested and fed dur-
i ng the ride, further inc re a s i ng the impact that
p roper nutrition wo u ld have on perfo r m a nc e.

CRITICAL NUTRIENTS - T he re are seve ral key
nu t r i e nts that will directly influence the perfo r-
m a nce capability of the end u ra nce ho rs e. The s e
nu t r i e nts inc l ude ene rg y, ele c t rolytes and wa t e r.

ENERGY - T he main pro d uc-
t i ve function in end u ra nc e
ho rses is work. This work may
vary from re l a t i vely slow
speed exe rcise over lo ng dis-
t a nc e s, common in 100-mile
r i de s, to exe rcise cond ucted at
faster speeds over the sho r t e r
(25- to 50-mile) end u ra nc e
c o u rs e s. Ene rgy is the dietary
fac tor that will directly influ-
e nce whe t her an end u ra nc e
ho rse can go the distanc e.
E ne rgy is not a nu t r i e nt per
s e, but ra t her a me a s u re of a
f e e d ’s potential to fuel body
f u nc t i o ns and mus c le cont rac-
tion during exe rc i s e. Mus c le
c o nt raction, in turn, will move
t he le gs and ultimately the
ho rse ac ross the gro u nd dur-
i ng the ride. The end u ra nc e

ho rse takes in, via the dige s t i ve system, a va r i e t y
of potential ene rgy sources (fiber, starch, fat, pro-
tein) that can be used to fuel mus c le cont rac t i o n
( F i g u re 1). Since ho rses are not able to eat cont i n-
uo usly during a ride, feed must be digested and
e ne rgy sto red within the body to be used later as
fuel during exe rc i s e.

S TA R C H - The major source of starch in a ho rs e ’s
diet is grain (oats, corn and barley). Starch is the
dietary ene rgy source of choice for glyc o gen sy n-
t he s i s. Its digestion re s u l ts in a direct rise in blo o d
g l ucose and insulin, two of the most important
fac to rs invo l ved in glyc o gen sy nt he s i s. Mus c le
g l yc o gen is a ve rs a t i le fuel for ene rgy ge ne ra t i o n
d u r i ng end u ra nce exe rcise since glyc o gen can be
metabolized either ae robically (with ox y gen) or
a n ae robically (in the absence of ox y gen). In add i-
tion, glyc o gen sto red in the liver is ava i l a b le fo r
t he pro d uction and re lease of glucose into the
b lood during exe rc i s e. Maint a i n i ng blood gluc o s e
leve ls during exe rcise is of prime importance sinc e
g l ucose is the only fuel that is ava i l a b le to the
c e nt ral ne r vo us system. In end u ra nce ho rs e s,
hy p o g l ycemia (low blood sugar), as a result of pro-
lo nged exe rc i s e, can cause fa t i g u e.
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Figure 1.
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FAT - Corn oil and soybean oil, alo ng with animal fat, are
t he most common sources of fat in the ho rs e ’s diet. The s e
fat pro d uc ts contain roughly 2.25 times as much ene rgy as
an equal we i g ht of corn, oats or barley. Nume ro us dige s-
tion studies have confirmed that fat is both very palatable
a nd easily dige s t i b le. Fat is an ex t re mely useful dietary
e ne rgy sourc e. Re s e a rch studies have conc l uded that feed-
i ng fat to ho rses resulted in a greater mobilization and
utilization of fat during lo ng distance exe rc i s e. In essenc e,
it appears ho rses tra i ned their enzyme sys t e ms to utilize
fat, the re by sparing the use of mus c le and liver glyc o ge n .
F u r t he r, end u ra nce ho rses in heavy tra i n i ng have a ve r y
high daily ene rgy re q u i re me nt. Often these end u ra nc e
ho rses cannot or will not eat enough feed to meet the i r
e ne rgy re q u i re me nts. The result is a steady de c rease in
body condition. In these ins t a nc e s, add i ng fat will inc re a s e
t he ene rgy de nsity of the diet so that less feed is re q u i re d
to maintain body we i g ht .

FIBER - F i b e r, fo u nd in
hay and pasture, is an
energy source that is
often ove r lo o ked in ho rs e
nutrition. Horses have a
highly deve loped hindg u t
which houses billions of
bacteria capable of fer-
menting large quantities
of plant fiber. Volatile
fatty acids (VFA), the end pro d uct of fiber ferme ntation, are
absorbed from the hindgut and transported to the liver.
O nce in the live r, VFA can be converted to glucose and be
s to red as liver glyc o gen or be converted to fat, and be us e d
i m mediately for ene rgy or to fortify the body’s fat sto re s.
T he re fo re, fiber  can be used as an ene rgy source thro u g h-
out the endurance ride since fermentation of fiber and
absorption of VFA cont i nue lo ng after a meal has been eat-
en. 

An end u ra nce ho rs e ’s intestinal health is critical to suc-
c e s s. Normally, the dige s t i ve system of the ho rse is ac t i ve,
mov i ng feed ing re d i e nts through the le ngth of the trac t .
I n activity of the dige s t i ve system during a competition,
due to de hyd ration and/or ele c t rolyte imbalanc e s, can
c a use seve re colic and even death. Diets high in fiber
result in inc reased water and ele c t rolyte int a ke. The wa t e r
a nd ele c t rolyte pool created by a high fiber diet can be
used to combat de hyd ration and ele c t rolyte imbalanc e s
which de rail so many end u ra nce ho rs e s. Ano t her important
attribute of a dige s t i ve system full of fiber is maint e n a nc e
of blood flow to the dige s t i ve system during exe rc i s e. The
p hysical pre s e nce of fiber in the dige s t i ve system will he l p
i ns u re that blood is not totally diverted away from the
d i ge s t i ve system with the onset of exe rc i s e. For an

e nd u ra nce ho rs e, maint e n a nce of blood flow to the dige s-
t i ve system will aid in the ability of gut tissue to re m a i n
ac t i ve and could preve nt colic. In addition to fo rage
( h a y / p a s t u re) fiber sourc e s, the re are so-called “super
f i b e rs.” These super fibers have the same beneficial aspects
of fo rage fibers for maint a i n i ng gut health and fluid and
e le c t rolyte balanc e, but contain mo re ene rg y. The add i t i o n-
al ene rgy is the result of both a high fiber cont e nt and a
low lignin (no n - d i ge s t i b le fiber) compone nt. The re fo re,
t hese ing re d i e nts have mo re fiber ava i l a b le for micro b i a l
d i gestion. Super fibers such as beet pulp and soybean hu l ls
c o ntain ene rgy equiva le nt to oats, but they are safer to
feed because they do not pro d uce the sy m p to ms of gra i n
ove r lo ad from starc h .

P R OTEIN -  If the protein int a ke of an end u ra nce ho rs e
exceeds its re q u i re me nt, then the ex t ra protein can be

used as a source of ene rg y. The
a m i no acids associated with the
ex t ra protein are bro ken dow n
by the live r, and the nitro gen is
exc reted as ammonia. Exc e s s i ve
p rotein int a ke sho u ld be avo i d-
ed in end u ra nce ho rses for a
number of re a s o ns. Primarily,
water re q u i re me nts inc re a s e
with inc reased protein int a ke.
This can be deva s t a t i ng fo r
e nd u ra nce ho rses that typically

s t r u g g le to maintain proper hyd ration. Second, ac c u mu l a-
tion of nitro gen end pro d uc ts (ammonia and urea) in the
b lood can le ad to ne r ve irritability and disturbances in
i ntestinal function and carbohyd rate me t a b o l i s m .

E L E C T R O LYTES AND WATER  - In order for the ho rse to
remain he a l t hy and cont i nue to exe rc i s e, heat ge ne ra t e d
d u r i ng exe rcise must be dissipated from the body. If the
ho rse is unable to rid itself of this heat, body tempera t u re
can rise to the point whe re it becomes life-thre a t e n i ng. Fo r
ho rs e s, the main route of heat dissipation is through a fo r m
of eva p o ra t i ve cooling known as swe a t i ng. In eva p o ra t i ve
c o o l i ng, the sweat gland takes fluid from the circ u l a tory sys-
tem and secretes it out to the surface of the skin. Once the
hot fluid (sweat) is on the skin, it spre ads out and eva p o-
ra t e s. This takes heat away from the body. Unfo r t u n a t e l y,
s we a t i ng also takes water and ele c t rolytes away from the
b o d y. The ave rage no n - wo r k i ng ho rse re q u i res two to thre e
l i t e rs of wa t e r / kg of dry matter int a ke. This wo u ld equate to
20-30 liters (6 to 8 gallo ns) of water for a 1000 lb ho rs e. It is
t ho u g ht that end u ra nce exe rcise cond ucted in a hot, hu m i d
e n v i ro n me nt may inc rease the water re q u i re me nt by 300
p e rc e nt, making the possible total water re q u i re me nt 90
l i t e rs (24 gallo ns per day). 

“The water and electrolyte pool
c reated by a high fiber diet can be
used to combat dehyd ration and elec -
t rolyte imbalances which derail so
m a ny endurance horses. ”
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E le c t rolytes are substances that dissociate in solution
i nto electrically charged particles called ions. In ho rs e s,
e le c t rolytes play an important ro le in maint a i n i ng osmo t i c
p re s s u re, fluid balance and ne r ve and mus c le ac t i v i t y. Dur-
i ng exe rc i s e, sodium (Na+), potassium (K+), chlo r i de (C1-),
c a lcium (Ca++) and mag nesium (Mg++) are lost in the
f e c e s, urine and sweat. Loss of these ele c t rolytes caus e s
fatigue and mus c le we a k ness and de c reases the thirs t
re s p o nse from de hyd ration. The re fo re, it is vital to re p le n-
ish ele c t rolyte losses in competitive end u ra nce ho rs e s.

Feeding Management Stra t e g i e s
F O R AGE - Of the feeds of f e red to end u ra nce ho rs e s, fo r-

age is by far the most important. The ho rs e, in conc e r t
with the bacteria in the hindgut, utilizes this fo rage pri-
marily for ene rgy pro d uction. The ability of the ho rse to
e f f e c t i vely utilize fo rages is ev i de nt if one cons i de rs that
m a ny ho rses are maint a i ned on all-fo rage (hay/pasture )
d i e ts. Occasionally, a competitive end u ra nce ho rse can be
m a i nt a i ned solely on good quality pasture, but this is cer-
tainly the exception and not the rule. In addition to being
a steady source of ene rgy for the end u ra nce ho rs e, fo rage
is essential to maintain intestinal health through maint e-
n a nce of gut blood flow and prov i des a re s e r voir for both
water and ele c t ro l y t e s. End u ra nce ho rses are well suited to
f re e - c hoice access to a good quality grass hay or pasture. A
m i xed alfa l fa / g rass hay is also ac c e p t a b le prov i ded it is
p re do m i n a ntly gra s s. 

GRAIN CONCENTRATES  - Most competitive end u ra nc e
ho rses are unable to maintain body we i g ht on all-fo rage
d i e ts. These ho rses need additional sources of ene rgy that
c o me in the form of starch, fat, fiber and protein. The s e
e ne rgy sources are fo u nd in most comme rcial grain con-
c e nt ra t e s. With the information pre s e nted in this article
o u t l i n i ng the bene f i ts of starch for ene rgy pro d uction, it
may sound like “the mo re starch the better.” This is NOT
t he case. The equiva le nt of 5 lb of grain is the maximu m
a mo u nt of starch that an end u ra nce ho rs e ’s diet sho u ld
ever contain in a sing le meal. 

T he re is also a limit to the amo u nt of fat which can be
added to the diet. First, from a palatability stand p o i nt ,
ho rses will indicate when they have exc e e ded their peak
level of fat int a ke by re f us i ng to eat the feed. The thre s h-
o ld level of fat necessary to re ach this stage varies with the
ho rse and the type of fat; howeve r, grain conc e nt rates with
over 20% added fat (to p - d ressed) are pro ne to feed re f us a l .
G rain conc e nt rates which have between 7 and 10% adde d
fat appear optimum for end u ra nce ho rs e s. To obtain the
best re s u l ts with the addition of fat to the diet, supple-
me ntation sho u ld begin during the cond i t i o n i ng phase of

t ra i n i ng and cont i nue thro u g hout the season. A pro d uc t
that has become quite popular amo ng end u ra nce ride rs is
rice bran because of its high fat (20%) and low starch con-
t e nt. Rice bran is particularly he l pful at inc re a s i ng the
dietary fat in ho rses that have a taste ave rsion to ve g-
e t a b le oil. Pro d uc e rs Rice Mill has a pro d uct on the marke t
now, E Q U I-JEWEL, that is a high fat stabilized rice bra n
with calcium carbonate. The balanced calc i u m - to - p ho s p ho-
r us ratio of E Q U I-JEWEL makes it particularly va l u a b le as it
will not upset the balance of a ho rs e ’s total daily ration.   

J ust as the re we re limitations in the amo u nt of starc h
a nd fat appropriate for end u ra nce ho rs e s, so are the re lim-
i ts on the amo u nt of protein. The actual pro t e i n
re q u i re me nt for the end u ra nce ho rse is only about 8-10%
of the total diet. This is much lower than is actually fed to
e nd u ra nce ho rses because the re are few ing re d i e nts that
a re this low in protein. For ex a m p le, corn cont a i ns aro u nd
9% protein, oats 11.5%, timo t hy hay 6-10% and alfa l fa hay
15-20% protein. The re fo re, it is not practical to re s t r i c t
p rotein int a ke to the ho rs e ’s actual re q u i re me nt. Ins t e ad ,
p rotein cont e nt of the ration sho u ld be mo n i to red and no t
a l lowed to become ex t re mely high.

E L E C T R O LYTE SUPPLEMENTATION - B e c a use of the re s e r-
voir of ele c t rolytes fo u nd in the cecum and colon of the
ho rs e, most end u ra nce ho rses do not need ele c t rolyte sup-
p le me ntation on a daily basis, prov i d i ng ho rses have time
b e t ween wo r ko u ts to re p lenish body sto re s. Howeve r, ele c-
t rolyte supple me ntation may be useful on hard tra i n i ng
r i des or on particularly hot and/or humid days. Ele c t ro l y t e
s u p p le me ntation during a competition is highly re c o m-
me nded, especially if it takes place in the heat and
hu m i d i t y. The practice of “pre - lo ad i ng” ele c t rolytes (giving
e le c t rolytes to a ho rse befo re the race) has become com-
mo n p l ace amo ng end u ra nce ride rs. In fact, many ho rs e s
a re started on ele c t rolytes from the time they are tra i le re d
to the competition until they comple t e.

Not all ele c t rolyte supple me nts are created equal. Many
c o m me rcial ele c t rolyte supple me nts consist of up to 85%
sugar in the form of dex t rose or suc ro s e. Some sugar is
a p p ropriate to aid in the absorption of the ele c t ro l y t e, but
mo re than 10% is not ne c e s s a r y. When a ho rse is in ne e d
of ele c t ro l y t e s, giving large amo u nts of sugar ins t e ad of
e le c t rolytes will not help the ho rse re c over sufficient l y
f rom ele c t rolyte de p letion. When sele c t i ng an ele c t ro l y t e
s u p p le me nt, the first ing re d i e nt sho u ld be salt, not dex-
t ro s e. Ke nt ucky Equine Re s e a rch has deve loped a pro d uc t
c a l led End u ra-Max that has been endo rsed by Dr. Jeannie
Wa ld ron, a we l l - k nown and respected end u ra nce competi-
tor and tre a t me nt veterinarian. End u ra-Max is an ora l
e le c t rolyte especially de s i g ned for ho rses that sweat over a
lo ng period of time. It cont a i ns high leve ls of calcium and
m ag nesium re q u i red by these equine athle t e s.
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