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I ntroduction

Feed manufacturers and horse owners place a great deal of emphasis on the nutrient
content of the feeds and supplements that they produce or feed to their horses.
Often, extremely rigid values are used for certain nutrients. For instance, horse
owners will insist that they feed a 14% protein concentrate to their yearlings, 13%
protein would be considered completely inadequate and 15% protein would be
excessive. These preconceived ideas about the correct nutrient concentration for
different classes of horses are more a product of tradition and misinformation than
science. In fact, the concentration of a specific nutrient in agrain mix or supplement
is only relevant when it is viewed in the context of a total ration. Therefore, it is
important that we have a system to accurately evaluate the complete ration of the
horse. Unfortunately, thisisnot assimpleasit may first appear. Nutrition evaluations
are based on a number of assumptions and estimates that may or may not be correct.
This paper will outline the steps that should be followed when conducting a nutrition
evaluation for horses. It will attempt to point out the weaknesses that are an
unavoidable part of conducting such an evaluation and it will introduce anew computer
software program that will make the eval uation process|esstedious and more accurate.

Theprotocol

Every nutrition evaluation should follow the same series of steps. Omitting any of
these steps can lead to serious errorsin an evaluation. The obvious placeto start with
any nutrition evaluationisby classifying thetype of horsethat we arefeeding. Different
classes of horses have different nutrient requirements and they will eat different
amounts of forage and grain.
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112 Computing Horse Nutrition

Horses can be classed into the following broad categories:

Tablel. CLASSES OF HORSES

Growing horses Broodmares Adult Horses
Suckling foals barren idle
Weanlings early pregnant light work
Yearlings late pregnant moderate work
Long yearlings early lactation heavy work
Two year old late lactation geriatric

Within each class of horse, it is aso important to know the horse’s current body
weight, its age and mature body weight if it is growing, and its rate of body weight
gain or loss. Obviously, for a growing horse weight change will be as growth, but
for adult horsesweight changeswill also have alargeinfluence on nutrient requirements.
For example, an adult horse that is too thin may need to gain weight to reach a
desirablebody condition. Thisextraweight gainwill requireadditional dietary calories
which will increase the horse' s total daily energy requirement.

Nutrient requirements

Ration evaluations are intended to compare a horse's daily nutrient intake to a set of
requirements to see how well the feeding program meets the horse's nutrient needs.
This seems a pretty straight-forward accounting exercise, but what nutrient
reguirements should we use? The National Research Council (NRC) publishes a set
of requirements for horses as it does for other species of livestock, so many
nutritionists chose to use these numbersto evaluate aration. Unfortunately, the NRC
figures fall short in a number of respects. For the most part, NRC values represent
minimum requirements for most nutrients. These are the levels of intake that are
required to prevent frank deficiency symptoms. Thereis no allowance included as a
safety margin to take into account factors which may increase the requirement for a
nutrient. Different sources of nutrients may have different bioavailabilities and there
may be other substanceswithin aration that interfere with the digestibility or utilization
of the nutrient.

Digestible energy and protein are two NRC requirements that fairly accurately
describethe needs of horses maintained under practical management conditions. These
two requirements were for the most part developed from direct measurements of
growth response and energy balance in a number of different experiments. Other
reguirements such as calcium and phosphorus were devel oped using more theoretical
calculations involving estimates of endogenous losses and digestibility. Still others
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were based on values developed for other species or from single experiments that
were far from conclusive. For most of the vitamins and minerals, we use values
ranging from 1.25 times NRC to values as high as 3.0 times NRC. These morelibera
requirements are based on KER’s own research and experience in the field. All of
these nutrient requirements are far from absolute and they will continue to evolve as
more databecome available. For now, though, wefeel that our requirements adequately
reflect what is needed by the horse under a wide range of conditions.

Typesof evaluations

There are two waysthat you can approach aration evaluation. Oneway isto evaluate
acurrent ration for nutrient adequacy by tallying up what is currently being fed and
comparing that to the horse' srequirements. Thisis actually more difficult that it may
first appear since most horsemen don't actually know exactly what their horses are
eating. There are a number of checks that can be used to more accurately estimate
feed intakes and we will review those later. A second type of evaluation is onein
which aration is being developed for a horse. These types of evaluations are aso
tricky since the various feeds and levels of intakes selected must be practical and
safe for the horse in question.

Both types of evaluations depend on the concept of energy balance to match feeds
intaketo requirements. Calculating energy balancealowsaprimary overall evaluation
of how well a ration meets the horse's needs. Only after we are satisfied that the
horse isin areasonable state of energy balance will we proceed with the rest of the
evaluation.

Energy isthekey

Thefirst step for every evaluation isto calculate the energy requirement of the horse.
We currently use units of Digestible Energy (DE) to describe dietary energy
requirements. DE requirements can be expressed askilocalories (kcal) or megacalories
(Mcal), where 1 Mcal egquals 1000 kcal. Joules are another unit of measure used to
describe DE. To convert calories to Joules, smply multiply by 4.18. Therefore, 1
kcal = 4.18 kJand 1 Mca = 4.18 MJ. Digestible energy is actualy afairly crude
method of describing the energy content of feed, sinceit is calculated by subtracting
the energy lost in the manure from the gross energy (GE) content of the feed. There
are large differences in how efficiently the digested energy is utilized from different
feedstuffs, so DE requirements can only be viewed as ball park estimates that must
be refined depending on the type of diet being fed. For example, ahorse will require
more DE to meet its energy requirement if it is eating an al forage diet than if it is
eating aration highin grain or added fat. More accurate systems of energy evaluation
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utilizing net energy (NE) have been devel oped, but have not been placed into widespread
use because of alack of information about NE requirements for various classes of
horses and NE contents of different feedstuffs.

Table2. ENERGY REQUIREMENTS FOR DIFFERENT CLASSES OF HORSE

Body
weight DE
Class of horse Equation (ADG) (Mcal/day)
Weanling 1.4+ (0.0136 x BW") +(4.54x ADG?) 500(1.75) 161
Yearling 1.4+(0.0136x BW) +(7.27x ADG) 725(1.25) 204
2yrold 1.4+(0.136xBW) + (9.1x ADG) 1000(0.50) 196
Maintenance 1.4+(0.0136x BW) 1100 164
Early pregnant® (maintenance DE) 1100 164
Late pregnant* (maintenance DE) x 1.2 1100 197
Early lactation® (maintenance DE)
+(0.04BW x 0.36) 1100 R2
Latelactation® (maintenance DE)
+(0.03BW x 0.36) 1100 283
Light work (maintenance DE) x 1.25 1100 205
Moderate work (maintenance DE) x 1.50 1100 246
Heavy work (maintenance DE) x 2.00 1100 328

1 BW = body weight (Ib)

2ADG = average daily gain (Ib/day)

%early pregnant = 1st 8 months of pregnancy
4 |ate pregnant = last 3 months of pregnancy
Searly lactation = 1st 3 months of lactation
®late lactation = 2nd 3 months of lactation

Table 2 liststhe DE requirements for various classes of horses. The maintenance DE
requirement for horses is DE (Mcal/day) = 1.4 + 0.03 x body weight (Kg).
Requirementsfor other classes of horseswill depend on age, growth rate, reproductive
status or work intensity. We will evaluate each of these classes later. For now, let’s
evauate the mature, idle horse. An average 500 kg (1100 Ib horse) horse requires
16.4 Mcal DE/day. Remember, thisisan average figure and therewill be great variation
among individuals, but it gives us a place to start.

Once the energy requirement is established, aration must be designed. A horse’'s
ration must contain an adequate quantity of forage to maintain proper gut function.
This amount, both in absolute terms and as a percentage of the total diet, will change
depending on the age and physiological status of thehhorse. Table 3 providesguiddines
for forage and grain intake in various classes of horse.
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From this table we can see that a mature horse at maintenance needs to consume
at least 1% of its body weight and 50% of its total ration as forage. How much
digestible energy does this amount of forage provide? The answer depends on the
type of forage selected. The next step in performing aration evaluation is estimating
the energy content of different feedstuffs. For grains and feeds, values from the
literature are generally used. Table 4 lists some common equine feedstuffs and their
estimated DE contents. It should be emphasized that these energy values are only
estimates since very few actual DE determinations have been made on individual feed
ingredients, and those that have been made have used mathematical formulas to
calculate the energy content of individual grains. Only the DE content of forages can
be determined directly.

If our 1100 kg horse were eating a midbloom timothy hay with a DE content of
0.80 Mcal/lb, then an intake of 1% BW (11 Ibs) would provide only 8.8 Mcal of DE.
This is far short of the horse's DE requirement (16.4 Mcal/day) and at this level of
forageintake, supplemental grain would berequired. With thisminimal forageintake,
the horse would require about 5.5 Ibs of a concentrate containing 1.35 Mcal/lb. Itis
much more likely that a horse of thistype would eat 2% of BW/day ashay. Thislevel
of hay intake (22 Ibs) would provide 17.6 Mcal DE, alevel that isfairly close to the
horse' s requirement, considering the relatively low efficiency with which DE is used
from forage. But what about the mature horse that is maintaining its weight and
condition (i.e. zero energy balance) just fine on 5 Ibs of timothy hay per day and
bluegrass pasture? The horse must be consuming around 16-17 Mcal of DE/day to
maintain aconstant body condition and only 4 Mcal are coming fromthehay. Therefore,
it must be eating enough pasture per day to provide an additional 12-13 Mcal DE. If
bluegrass pasture contains about 1.0 Mcal DE/Ib of DM, then the horse must be
consuming 12 or 13 Ibs of pasture dry matter per day. As you can see from this
example, a horse can meet its DE requirements from a number of different sources.
The ration most appropriate for an individual will depend on a number of factors
related to management and forage availability. How well any of these rations meets
therest of the horse' s nutrient requirementswill be determined later in the evaluation,
but for now we must quantify levels of intake for each feedstuff.

Table3. EXPECTED FEED CONSUMPTION BY HORSES

% of body weight % of diet
Horse forage  concentrate  forage  concentrate
Maintenance 1020 010 50-100 050
Pregnant mare 1020 0310 50-85 1550
Lactatingmare(early) 1025 0520 3385 1566
Lactating mare (late) 1020 0515 40-80 20-60
Weanling 0518 1030 30-65 3570
Yearling 1025 0520 33-80 2066

Performance horse 1020 0520 3380 20-66
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The above example also assumed that the horse was in energy equilibrium or zero
energy balance. In other words, energy intake exactly equalled energy expended so
the horse neither gained nor lost weight.  Thisisthe goal when feeding a mature, idle
horse, but often a horse will get fat while eating nothing but pasture. To calculate
how much extra DE the horse is consuming over its mai ntenance reguirement, follow
these steps:

1) weigh the horse repeated over several weeks at the same time per day
2) calculate average daily weight gain
3) 11b of fat deposition requires about 7.5 extraMcal of DE

A horse that is on pasture gaining 1.5 |bs per day (make sure it’s fat deposition and
not gut fill) must be consuming about 11 Ibs of pasture dry matter more than is
required to maintain constant body weight since most pasture contains about 1.0
Mcal DE/Ib of dry matter. Adult horses can easily eat 2.5% (27.5 Ibs) of their body
weight per day as pasture dry matter, so it's easy to see how an 1100 Ib horse can get
fat on pasture alone! Thislevel of pasture intake provides 27.5 Mcal DE/day, which
is 11 Mcal over the maintenance requirement. This extra DE would produce 1.5 Ibs
of fat deposition per day, and in three months on this type pasture, your horse has
gained 135 |bs of weight.

Table 4. DE CONTENT (MCAL/LB) OF COMMON EQUINE FEEDSTUFFS

Hays Pasture Grains and supplements
DE DE DE

Asfed (Mcal/lb) Drybasis (Mcal/lb) Asfed (Mcal/lb)
Timothy
(early bloom) 083 Alfadfa 134 Barley 149
Timothy
(midbloom) 080 Bahiagrass 092 Beet pulp 106
Timothy
(late bloom) 078 Bermudagrass 108 Corn 14
Alfélfa
(early bloom) 102 Bluegrass 095 M olasses 120
Alfdfa
(mid bloom) 0 Clover 114 Oats 130
Alfélfa
(late bloom) 0.89 Fescue 101  Soybean mea 143
Bermuda grass 08  Orchardgrass 104 Sweetfeed 1.35140
Bluegrass 072  Pangolagrass 089 Vegetableail 408
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This same weight gain would result from 8 Ibs grain per day fed along with 20 Ibs of
midbloom timothy hay. Many mature horses are fed this way and the horse will often
gain 100 Ibs before the owner notices that it is getting fat. In this situation, a ration
evauation would signal that this excess weight gain may be taking place. If so, the
energy balance of the horse needs to be assessed. For more information about
monitoring energy balance, see the article “What does your horse weigh?” in section
5 of this book.

Calculating pastureintake

The amount of pasture eaten by any class of horse can be calculated by subtracting
the DE intake from all other feedstuffs from the horse’s daily energy requirement.
Dividing thisnumber by the pasture’ s calculated energy density yieldsdaily dry matter
intake. For example, a yearling that weighs 725 |bs with an average daily gain of
1.25 Ibs/day should require 20.4 Mcal DE/day. If that yearling iseating 8 Ibs of sweet
feed (10.8 Mcal DE) and 4 Ibs of mature afalfa hay (3.6 Mcal DE), then it must be
consuming around 6 Mcal of DE from pasture. Most grass pastures contain about 1
Mcal DE/Ib, so this yearling must consume about 6 Ibs of pasture dry matter per day.
These intakes can then be used to evaluate the adequacy of the ration for other
nutrients in addition to energy.

This method of calculating pasture energy intake works well provided that two
assumptions are correct:

1) The horse is really consuming the intakes of the other feedstuffs
2) You have chosen the correct energy requirement

Often times, using the method described above for estimating pasture intake yields a
negative number. If this occurs, then either the DE intake of the other feeds was too
high or the calculated energy consumption was too low. Sometimes, horse owners
report higher intakes for feeds than are actually eaten. This is particularly true for
forage were hay israrely weighed and large quantities are often wasted. Grain intake
can also be overestimated since that coffee can that is used to measure grain doesn’t
hold nearly as much grain as coffee! Other times, the hay and grain intake may be
correct, but the horse may be consuming more energy than calculated. This can
happen if the horse is expending extra energy because of activity or to keep warm in
cold weather or it may be that a young horse is growing faster than assumed. For
example, ayearling needs about 5 Ibs of additional grain (7.3 Mcal DE) per Ib of gain.
If average daily gain is higher than assumed, then the horse may eating significantly
more DE than calculated.
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Evaluating nutrient adequacy

After nutrient requirements are established and intakes estimated, the various feedstuffs
should be sampled and analyzed for other nutrients. The accuracy of the entire
nutrition eval uation depends on the use of proper methodol ogy for sampling feedstuffs.
The feeds should be thoroughly mixed and a representative sampletaken. Thisisnot
difficult for pelleted feeds since each pellet is fairly uniform in composition. For
textured feeds and home mixes, however, samplingismorecritical. 1f an odd nutrient
value is encountered, look to sampling error as alikely cause.

Sampling forages presents a challenge, especially when sampling pasture. A hay
core can be used to get a representative hay sample for analysis. Pasture analysisis
more difficult. Thefirst question that must be addressed iswhether the entire pasture
should be systematically sampled or if only those areas heavily grazed should be
sampled. Since horses tend to be “spot” grazers, it is probably best to sample the
areas heavily grazed rather than the entire pasture.

When expressing feed intakes and nutrient composition, we use “air dry” values
for hay and grain and “ 100 % dry matter” valuesfor pasture. Thisisbecause hay and
grainintakes are actually measured “asfed” and pasture intakes tend to be estimated.
The moisture content of the pastureisnot rel evant to our eval uation and only confuses
how to calculate intake.

WEANLINGS

Let's evaluate the ration of a 6 month old weanling. This is a March foa born in
Kentucky, so the current evaluation would be in September. This particular foal is
eating 8 Ibs of acommercial concentrate containing 16% protein and 1.45 Mcal DE/
Ib. It weighs 550 Ibs and is gaining an average of 1.87 |bs/day. Therefore, it would
have adaily DE requirement of 17.4 Mcal (seetable 2). The 8 Ibs of grain provides
11.6 Mcal DE, leaving about 6 Mcal of DE needed from forage.

If this weanling were maintained on pasture without hay supplementation, then it
would probably consume around 6 Ibs of pasture dry matter. Table 5 contains a
tabular evaluation of this feeding program. The top portion of this table contains the
nutrient composition of the ration. Notice that the concentrate intake is expressed on
an “as fed” basis while the lower portion provides the daily nutrient intake for DE,
protein, lysine and anumber of macro and micro minerals. In addition to the concentrate
and pasture, it is assumed that thisweanling will voluntarily consume about 30 grams
(~ 1 ounce) of free choice salt per day.
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Table 5. NUTRITION EVALUATION OF A 6 MONTH OLD WEANLING* EATING
PASTURE PLUS A 16% PROTEIN GRAIN MIX. NOTICE THAT THIS TYPE OF RATION
PROVIDES MORE PROTEIN THAN NECESSARY

Nutrient Fall Grain Total Supplied Required
Composition pasture ESF1 Salt  nutrient by ration nutrients
Intake (Ibs/day) 6.01 800 011 1411

Intake (kgs/day) 273 364 005 642

Dry matter % 100.00 89.00 100.00 R.77

Protein % 16.00 16.00 15.88

Lysine% 056 0.72 0.65

DE (mca/kg) 220 310 269

Cacium% 055 095 0.77

Phosphorus % 030 0.75 055

Magnesium % 020 038 030

Sodium % 001 025 40.00 046

Potassium % 170 0.68 11

Zinc (ppm) 35.00 12500 85.72

Manganese (ppm) 70.00 12500 10062

Copper (ppm) 1200 4500 3061

Selenium (ppm) 010 050 033

lodine (ppm) 005 040 025

Caobdt (ppm) 010 020 0.16

Daily intakes

Dry matter (kgs/day) 273 324 005 6.02 6.25
Protein (kg/day) 436.80 581.60 0.00 101840 783.00
Lysine (g/day) 1529 2617 4146 3654
DE (Mcal DE/day) 6.01 127 0.00 17.27 17.40
Calcium (g/day) 1502 3453 000 4955 425
Phosphorus (g/day) 819 2726 000 3545 2050
Magnesium (g/day) 546 1381 000 1927 11.06
Sodium (g/day) 027 9.09 2000 2936 1875
Potassium (g/day) 4641 24.72 0.00 7113 6250
Zinc (mg/day) 95.55 454.38 000 549.93 500.00
Manganese (mg/day) 191.10 454.38 000 64548 500.00
Cooper (mg/day) 32.76 16358 000 196.34 15000
Selenium (mg/day) 027 18 000 209 188
| odine (mg/day) 014 145 000 159 125
Cobalt (mg/day) 027 0.73 0.00 100 094

* Classweanling 550.00 Body wt. (Ibs); 250.00 Body wt (kgs); 500.00 Maturewt. (kgs);
0.85ADG (kg/day); 1.87ADG (Ibs/day); 6.00 Age (months)

This evaluation can also be presented graphically as in figure 1. This type of
presentation expresses intakes of each nutrient as a percent of required supplied, thus
eliminating the various units of measure that are confusing to the horse owner. In
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addition, a graphic presentation of thistype shows the relative contribution that each
ingredient makes to the overall nutrient intake of aration.
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Figure 1 Weanling eating pasture plus a 16% protein grain concentrate

From this evaluation, it is apparent that a 16% protein concentrate is unnecessary to
meet the weanling’ s protein requirement since the forage portion of theration (pasture)
ishighin protein.
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Figure 2 Weanling eating pasture plus a 13% concentrate
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Table 6. NUTRITION EVALUATION OF A 6 MONTH OLD WEANLING* EATING
PASTURE PLUS A 13% CONCENTRATE.

Nutrient Fall Grain Total Supplied Required
Composition pasture ESF1 Salt  nutrient by ration nutrients
Intake (Ibs/day) 6.01 801 on 1412

Intake (kgs/day) 273 364 005 6.42

Dry matter % 100.00 89.20 100.00 9388

Protein % 16.00 1300 1417

Lysine% 056 059 057

DE (mca/kg) 220 317 273

Cdcium% 055 090 0.74

Phosphorus % 030 0.70 052

Magnesium % 020 030 0.26

Sodium % 001 020 40.00 043

Potassium % 170 040 095

Zinc (ppm) 35.00 14000 .26

Manganese (ppm) 70.00 10000 86.46

Copper (ppm) 12.00 4000 271.78

Selenium (ppm) 010 060 038

lodine (ppm) 005 040 025

Caobdt (ppm) 010 020 0.16

Daily intakes

Dry matter (kgs/day) 273 325 005 6.03 6.25
Protein (kg/day) 436.80 47320 0.00 910.00 783.00
Lysine (g/day) 1529 2129 3658 3654
DE (Mcal DE/day) 6.01 154 0.00 1754 17.40
Cdcium (g/day) 1502 376 0.00 4778 2425
Phosphorus (g/day) 819 2548 000 3367 2050
Magnesium (g/day) 546 1092 000 16.33 11.06
Sodium (g/day) 027 728 2000 2755 1875
Potassium (g/day) 4641 1456 0.00 60.97 6250
Zinc (mg/day) 9555 509.60 000 605.15 500.00
Manganese (mg/day) 19110 364.00 000 55510 500.00
Copper (mg/day) 32.76 14560 000 178.36 15000
Selenium (mg/day) 027 218 000 246 188
| odine (mg/day) 014 146 000 159 125
Cobalt (mg/day) 027 073 0.00 100 094

* Classweanling 550.00 Body wt. (Ibs); 250.00 Body wt (kgs); 500.00 Maturewt. (kgs);
0.85ADG (kg/day); 1.87ADG (Ibs/day); 6.00 Age (months)
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Inthisinstance, a13% protein grain mix will meet theweanling’ s protein requirements.
If this type of mix is adequately fortified with other nutrients, then it is perfectly fine
for weanlings grazing high quality pasture such asthe typefound in Central Kentucky.
Table 6 and figure 2 illustrate this type of ration.

If this weanling had been raised on poorer quality pasture or fed only grass hay,
then the 16% protein grain mix with higher level s of supplemental mineral would have
beenrequired. Table 7 and figure 3 show thistype of ration wherethefoal isconsuming
the same quantity of concentrate along with orchardgrass hay. With this type of
ration, protein may be marginal and lysine may actually be deficient. Also, calcium
intake may belower than optimal. Inthisinstance, thetext book “16%” for weanlings
isprobably justified.
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Figure 3 Weanling eating a 16% protein concentrate plus orchardgrass hay.

Evaluation software

Conducting an equine nutrition eval uation by hand cal cul ation can be atedious process.
Therefore, Kentucky Equine Research has devel oped a software program to simplify
the process. Thisprogram, called MicroSteed™, will automatically calculate nutrient
regquirements for each class of horse using either KER equations or those developed
by the NRC. It aso contains a large data base of feed ingredients from various
geographic region around the world including many commercial concentrates and
supplements. This program is written for use in a Windows environment in a very
user friendly format. It will automatically create stacked bar graphs such as the ones
illustrated in figures 1-3. In addition, help screens contain useful information about
typical horse weights and growth rates.
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Table 7. NUTRITION EVALUATION OF A 6 MONTH OLD WEANLING* EATING
ORCHARDGRASS HAY PLUS A 16% PROTEIN CONCENTRATE.

Nutrient Fall Grain Total Supplied Required
Composition pasture ESF1 Salt  nutrient by ration nutrients
Intake (Ibs/day) 704 801 o1 1516

Intake (kgs/day) 320 364 005 6.89

Dry matter % 89.10 89.00 100.00 89.13

Protein % 1140 16.00 1375

Lysine % 040 0.72 057

DE (mcal/kg) 194 310 254

Cdcium% 034 095 0.66

Phosphorus % 030 0.75 054

Magnesium % 010 038 025

Sodium % 001 025 40.00 043

Potassium % 259 068 156

Zinc (ppm) 36.00 12500 82.76

Manganese (ppm) 50.00 12500 89.26

Copper (ppm) 800 4500 2749

Selenium (ppm) o1 050 031

lodine (ppm) 005 040 023

Cobdt (ppm) 010 020 015

Daily intakes

Dry matter (kgs/day) 285 324 005 6.14 6.25
Protein (kg/day) 364.80 582.40 0.00 A7.20 783.00
Lysine (g/day) 277 2621 3398 3654
DE (Mcal DE/day) 621 1128 0.00 17.49 17.40
Cacium (g/day) 1088 3458 0.00 4546 4425
Phosphorus (g/day) 960 2730 000 36.90 2050
Magnesium (g/day) 320 1383 000 1703 11.06
Sodium (g/day) 032 9.10 2000 242 1875
Potasium (g/day) 8288 24.75 0.00 107.63 6250
Zinc (mg/day) 11520 455,00 000 57020 500.00
Manganese (mg/day) 160.00 455,00 000 615.00 500.00
Copper (mg/day) 2560 16380 000 18940 15000
Selenium (mg/day) 034 182 000 216 188
lodine (mg/day) 0.16 146 000 162 125
Copper (mg/day) 032 0.73 000 105 0HA

* Classweanling 550.00 Body wt. (Ibs); 250.00 Body wt (kgs); 500.00 Mature wt. (kgs);
0.85ADG (kg/day); 1.87ADG (Ibs/day); 6.00 Age (months)
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MicroSteed™ makes equine nutrition evaluation much simpler and more descriptive.
However, it will produce accurate results only if the rules outlined in this paper are
followed. Feed intakes that match energy status must be used and feedstuffs must
be properly sampled and accurately analyzed. With these safeguards, agreat deal can
be learned from conducting thorough equine nutrition evaluations.




