Digtrinied in lunanance of
Lhe Acts of Congress of My 8
and Jurs 30, 194 Ernipiodg
fianl @l pIogTam anastur-

Seg arg affered o all paapks
rogardicss of raoa, cabx:
nalna] QRGN Bee, 08, OF
drabikty. Moth Caraling Stabs
Unbwarsay, Mok Carcling AT
Stata Lvvwanaity, LS
Cpartment o Agricuilues, ard
ocal gowermenls coaporsing

Horse Feeding Management

Water Intake, Sweat Production,
and Electrolyte Supplementation in the Horse

Of the five baxic nuirient groups—profein, carbohvdrates and fais (energy
sources), warer, minerals, and vitaming
fhorse, Research has clearly shown that horses deprived of water for three (o
four days will nor consume feed. A minor reduction in water intake or an
increase in sweal loss will eventually cause defivdration, which can resull in
decreased performance, shock, and possibly death. This fact sheer will clarify
the water requivements of vour horse and provide guidelines for effective

electralyvte supplementaiion.

Water Requirements

A horse’s body consists mainly of
waler, which plays an important role
in the following:

* Regulating body lempeéerature

= Transporting nutrients

* Removing wasle

* Digesting, absorbing, and using
nulrients,

Under ideal conditions, horses should
have free acoess (o waler comparable in
quality to human drinking water. Water
should be free of chemical contaminants,
bacteria, and protozoa; acceptable levels
of trace mincrals and heavy metals
should not be exceeded (Table 1).
Mumerouws commercial companies and
many local health departments offer
water quality tests at a nominal fee,

Water intake levels vary greatly
tfrom horse to horse, depending on
the dry-matter conlent of the diet, the
environmental temperature, and the
production stage or activity (Table 2).
Mormally, a horse will consume one
gallon of water daily per 100 pounds
af body weight. A 1,100 pound horse
will thus consume an average of

i -
& North Carolina :
= Cooperative Extension Service

=

warer is the most exsential to vour

Table 1. Recommended safe level of
water contaminants®

Upper safe level

Contaminant® recommended
Arsenis (pprm) .2
Cadmiurm (pprm) 0.05
Caloiom {ppm) S0
Chlorice {ppm) 3,000
CHromium {ppm) 1
Copper (ppm) i
Flusride {pprm} 5]
Hardness (ppm) 200
Iron {ppan} 0.5
Lead {ppm) 0.1
Magnesium [ppmm) 125
Mercury (pom) 0,01
Mifrate {ppmj 200
pH (ppm) B,0-5,5
Paotassium (ppm) 1,400
Zelenium [pph) 10
Sodiurm [pom) 2,500
Sulfate (ppm) 250
TOE? (ppm) &,500
15

Zinc (ppmi

 ptapied from Matianal Academy of Sciencas
1874

U Coptamingnis ligted in pats per milkan {ppm),
exoept salenium, which is Ested o pans por
bilion {pob).

& Tolal Dissahesd Saldls. The sum al all consbing-
ents dissolved in weien & measuremens of
wialiar gusalily.
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Table 2. Estimated water intake
for horses®

Gallons/day

Activity

Mon-working 4o 8
GEstation Fing
Peak lactation A ko 11
Medium wark o 15
Heawy wiork 12015

* Eslimisies basad on 1,000 poung bady
wiight and an arieonmanal
tamparature of 60 ta 707

10 to 12 gallons of water per
dav.

The water conlenl of feeds
varies greatly. Most slored
grains, commercial grain
mixes, and hays contain
approximately 10 to 12
percent water. Fresh forages in
a pasture contain as much as
80 percent water. A horse
requires two quarts of water
per pound of dry matter
consumed, Thus, a 1,000
pound horse consuming 20
pounds ol hay per day would
require 36 guarts or 9 gallons
of water per day (20 pounds of
hay consists of 18 pounds of
dry matler).

Diets with an extremely
high dry-matter content cause
a horse to consume more
waler than under normal
conditions. Feedsiulls such as
sall, wheat bran, wheat
middlings, rice hulls, beet
pulp, high-mineral feeds, and
fibrous (mature) havs
encourdage additional water
intake during extremely cold
weather, Horses typically
reduce their water intake
during cold, freezing
conditions, which reduce
saliva production and increase
the imcidence of impaction

colic. Daily water intake may
drop to levels as low as (1.2
gallon per 100 pounds of body
weipght., Such intake levels are
not acceptable 1o maintain
normal digestive-trac
functioning and the moisture
content of the feedstulls
undergoing digestion and
transport through the
gastrointestinal tract. In such
instances, additional water
mtke should be encouraged
prior to an expected dramatic
reduction in waler intake.

Water intake increases
during hot, humid weather.
Under such conditions, horses
neéed o compensate for the
additional body fluids lost in
sweal, Sludies have shown
that increasing environmental
temperalure from 55 to 70° F
will significantly increase the
water requirements of horses:
the same 1,10 pound horse
that typically drinks 11 zallons
per day may elevate its daily
water inlake to as high as 18
gallons.

Recent research indicates
that horses prefer drinking-
waler lemperature to range
from 45 to 65° F. Although
horses will still consume water
at temperatures either lower or
higher than the recommended
range, they prefer a more
maderate temperature. During
freezing conditions, ice should
be chipped and remaoved fo
maintain a more consistent
water temperalure. During hot
wealher, water tubs and
buckets should be positioned
in predominantly shaded areas
to minimize contact with
direct sunlight. Water tem-
perature in excess of 853° F is

not uncommean i'I'I watcr
buckets during extremely hoi
davs.

Clean water should be
treely available to horses
except immediately alter
exercise. Extremely hot horses
should be hand walked until
their body lemperature is
reduced before offering them
Iree access to water. Ldeally,
exercised horses should be
walked a minimum of 30 to 9{)
minutes before watering,
During this period, horses may
receive small amounis of
forage and several sips of
witer to guard againsi
dehydration. During exercise,
the digestive syslem remains
relatively inactive.
Consumption of long-stem
forage encourages increased
digestive-tract motility. Hot
horses that rapidly consume
cold water before their body
temperalure reaches an
equilibrium run a risk of
foundering. A horse's body
temperature can be monitored
by palpitating the pectoral
{chest) muscle and the area
Behind the ¢lbow, These are
typically the last areas where a
horse exhibits a cooler body
temperature.

Sweat Production and
Electrolyte Requirements

Electrolytes are the body salis
that are involved in all
biomechanical functions an
that play essentizl roles in all
body cells. Specifically,
electrolyles regulate body
fluids, blood pressure, muscle
control, and nerve activity.
They are interrelated minerals



Table 3. Effect of electrolyte depletion on body functions

Impaired muscle contraction; body fuid depletion;
Kidneys sacrete bicarbonate which decreazes

Cansiriction of arferies; decreased blaod flow and

Sodium (Ma)

fathgue
Chloride (S

blood pH; fatigue
Polassium [K)

cocyen o muscle; fatigue
Caleivm (Ca)

Owver conlraction of muscle (hypar-imitability);

nervalsness; stiff limbs

Magnesium {kg)

Crver contraction of muscla (hyper-irritahility);

narvausness; shiff limbs

that affect the horse’s body
water and pH status. When
introduced into water,
electrolytes dissociate into
positively and negalively
charged particles called ions.
The electrolytes calcium
(Ca+), sodium {Na+), potas-
sium (K+), chloride (Cl-) and
magnesium {Mg++) are lost in
urine and primarily sweat,
When deficiencies of
electrolytes are severe, the
consequences can be life-
threatening.

During exercise, the
majority of all the electrolyie
losses occur in sweat. Large
flurd 1035 can resull in varying
degrees of dehydration.
Symptoms of dehydration vary
depending upon the percentage
of body MMuid loss (Table 3).
Horses with mild dehydration
(less than 4 percent body fluid
loss) will show no visual
symploms, Horscs that are
moderately dehydrated (4 (o 9
percent fluid loss) will exhibit
reduced skin elasticity, poor
capillary refill in the gums,
saliva reduction, sunken eve
sockets, muscle weakness, and
fatigue. Unfortunately,
significant amounts of fluid
will be lost before the tell-tale

symptoms are noticed. A
1,125 pound horse with five
percent fluid loss would
require as much as 22.5 liters
of fluid to achieve
rehydration.

The electrolytes lost in body
fluids affect different body
functions. Electrolytes lost in
sweal will appear as a foamy
white, sticky substance when
released from the skin, Betler
conditioned horses will
produce a “thinner” sweat, In
general, electrolyte loss
contributes to fatigue and
neuromuscular depression.
Additional effects involving

specific minerals are shown in
Table 3.

The mineral requirement for
performance horses is related
to the amount of electralyies
lost through sweat, Mineral
losses vary according (o
environmental conditions, the
sweating rate, and the
availability of minerals in the
diet. Electrolyie requirements
tor the horse at maintenance
(rest) and at various work
intensitics are provided in
Table 4.

Environmental temperature
and humidity have a direci
impact on a horse's sweating
rate. Under normal
environmental conditions, the
electrolytes provided from a
forage and a grain mix, with a
properly balanced mineral
premix, will replenish
electrolyte losses during hght
or moderate exercise,
However, during extreme heal
and humidity, horses will
sweal at a lngher rate and
require additional electrolyte

Table 4. Daily electrolyte requirements of performance horses®

Electrolyte

Sodium 10
Chioride 10
Polassium 25
Magnesium 10
Caleium 20

Work Intensity:

Maintenance  Light® Moderate®*  Heawy?

—Erams per day————

20 &0 125
25 70 175
30 44 =]
11 14 17
25 30 40

' Seurce: Pagan [1952).

* Examples include horses used in plessure ciassas and recrealional rail riging.
= Exemples inclede horses wsed in mnch wiek, gymkana eeents, jumsing, hunting, ard

compatifter driving,

4 Examples Inclide race, pola, and andurance frail riding.



Table 5. Daily electralyte requirements asa funclion of sweat [0ss

Sweat loss (gallons/day):

Electrolyte

requireamants Rest 1.3 2.6 GG 1106
—————Grams per day :

Sodium (MNa) 10 27 43 23 142

Chiloride {CI} i1 a1 Fii | 163 254

Fatazsium (K 25 34 43 0 &7

Magriesium [kl in 12 13 19 24

Zource: Pagan [1293),

supplementation, Riding in the
garly morning or evening
hours will minimize the effect
of temperature and humidaty.
Supplementation is
recommended when:

the environmental lemparalura

(in degrees Fahrenheit) +

lhe percent relatese humidity = 150,

An estimate of electrolyie
loss at various sweating rates
i5 necessary 1o develop an
adequate feeding program.
Body weight lost during
exercise is an acceptable way
e estimate Muid loss, One
kilogram (2.2 pounds) of body
weight loss equals one liler
{02642 gallons) of fluid.
Determine the horse’s body
weight before exercise and
following exercise prior 1o
drinking. The difference in
weight represents weight loss
due to exercise, which can be
uscd to estimate body fluid
lass.

A horse’s daily electrolyte
requirement depends upon the
level of exercise and the
resulting sweat loss, Pagan
(1992 compared tluid losses
of horses at different exercise
levels to electrolyvte

availability in a typical
commercial grain and hay dict
{Table 5). Most commercial
grain mixes contain a trace
mineral and macromineral
premix or supplement, In
addition, some additional
electrolytes are available from
the hay.

A tvpical 1,100 pound horse
at moderate work, consuming
15 pounds of grass hay and 10
pounds of a grain mix and
producing up to 10 gallons of
sweal does nol require
additional potassium or
magnesium supplementation.
Sodium and chloride are the
only electrolyies required
through additional
supplementation. When fed
guality hay and a commercial
grain mix properly fortified
with minerals, horses
excreling up to 6 gallons of
fluid can meet their electrolyte
requirements by having free
access Lo table salt (NaCl).

High-protein gain mixes
that provide more than the
11.5 percent protein
requirement for exercising
horses should be avoided. The
digestion and melabolism of

excess protein will raise
internal body temperature and
accelerate the onset of heat
exhaustion, sweat production,
and fatigue. Diets using fat as
the predominant energy source
(5 to 8 percent fal) produce
less internal heat and delay the
onsel of heat exhaustion and
fatigue.

The availability of minerals
in a diet depends largely upon
the sources and amounts
supplied, Inorganic sources of
minerals such as mineralized
salt do not scem as readily
available as minaral
proteinates, referred to as
chelated minerals. Mineral
proteinates are small protein
chains (peptides) which are
bound to specific minerals and
which improve the absorption
rate, A deficiency or excess of
one mineral may interact with
another mineral to affect
availability. To ensure that
mincrals are readily available
o the horse, select mineral
sources carcfully, To minimize
potential mineral interactions,
avoid feeding from more than
one supplemental mineral
SOUrCE.

Electrolyte Supplementation

A number of commercial
electrolyte supplements are
available. They are formulated
1o be fed with graim mixes o
provide a specific level of cach
electrolyie, The overfeeding of
electrolyte supplements serves no
nutritional purposs since the
excess electrolytes will be
excrefed in the uring. Two
inexpensive electrolyte supple-
ments are listed in Table &, The



Table 6. Electrolyte supplements”

Lite Ground Table
sallt limasione® salt

—Parta of each Ingrasiant—
Moclura #1 3 1 —_
Micture #2 1 1 4

* Provich: twi unees gar dosags via
maiith syninga of iop-drassed on g
Prowida drinking water with suppia-
manlalicn.

£ 50 pancent potassium chlonde (KECT,
50 percent table =alt (Maicl),

= Faadegrade gromd limestons is
awallable &l rrast faed miks,

ingredients tor the electrolyte
mixes can be purchased at your
neighborhood grocery, drug.
or health food store, Two
ounces of either electrolyte
supplement could be top-
dressed on grain or mixed with
water and infused with a
mouth syringe much like a
paste dewormer, Supplemenla-
tion should be given two to
tour hours before exercise,
every two hours during
exercise, and two hours after
exercise, Limited drinking water
should be offered with cach
electrolyte supplementation.
Electrolvtes should not be
added to the drinking water
Dehydrated horses have a
reduced thirst response. They
typically will not drink water
containing clecirolyvies.
Electrolyte supplementation
actually helps to restore the
thirst response and encourages
water intake. Electrolvics can
be added o the drinking water
of hydrated horses, but plain
waler should also be available.
The health and performance
of vour horse can be enhanced

through adequate routine
intake of water. During critical
periods of intense exercise
resulling in excessive sweal
loss, electrolyte
supplementation is warranted.

summary

« Monitor water intake daily.
Modily diets to encourage
waler intake prior to and
during cold weather,
Repularly clean water
buckets and automalic
walering svslems.

* Trace mineralized salt
conlaing an assortment of
macrominerals (sodium,
chloride, magnesium, and
potassium) and trace
minerals (zinc, manganese,
iron, copper, coball, and
indine). Allowing horses
free access to sall in block or
loose form will help to meet
electrolyte requirements al
modderate fluid loss. Plain
salt (NaCl) can be fed free-
choice with concentrates that
are fortified with a trace
mineral pramix.

* Horses involved in intense
proflonged work during
strenuous environmental
conditions may require oral
supplementation imme-
digtely prior (o, during, and
following exercise.

* Maintzining proper hydra-
lion during strenuous
exercise is the primary
concern, Digtary mineral
content or electrolyte
supplementation is of
secondary importance.

* Concentrate mixes led Lo
performance horses should
contain 4 minimum ol 1

percent salt as well as a trace
mineral/macromineral
premix.

* Do not excecd the protein
recommendations
established by the Mational
Research Council since
excess protein will increase
excretion and fluid loss (see
AG-358-1, Nutrient
Requirements lor Horses).
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For Additional Information

Other publications in this and a related series are available from your
county North Carolina Ceoperative Extension Center,

Horse Feed Management Series

* AG-558-1, Nutrient Requirements for Horses

= AG-538-2, Estimating Body Weight of Horses

* AG-538-3, Selection of Feedstuffs for Horses

» AG-53R-4, Warer Intake, Sweat Production, and Electrolyie
Supplementation in the Horse

= AG-538-5, Interpreting Horse Feed Analysis

Mare and Foal Nutrition Series

*» AG-491-1, Feeding Management of the Broodmare

AG-491-2, Body Condition Scoring: A Management Tool for the
Broodmare Owner

AG-491-3, Feeding the Newbaorn Foal

AG-491-4, Feeding Orphan Foals

« AG-491-5, Weaning the Foal

AG-491-6, Feeding the Weanling and Yearling

AG-491-T7, Creep Feeding Foals

North Carolina

Cooperative Extension Service
ROETH CAROLINS ETATE UNIVERSITY
COLLESE OF AGRICULTURE & LIFE 3CIEMNCES

Prepared by
Robert A Mowrey, PhD, Exiengion Horse Specialist

3,000 copiey of By pabllc dociens fave beer priuted of & cosd of BT, or 5305 per capy

Publizhed by
Morth Carolina Cooperative Extension Service

NHT—IM—TPM AGRARS
EOT 31915 ZP0ETE




