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TURF & TERRAIN

Soil & Pasture Care - 
Part 2:

What’s In Your Horse’s Forage?
by Jerry Brunetti

Horses need biodiversity - not only high octane grasses 
and legumes, but forbs, hedgerow species including 

trees, shrubs, vines, weeds, and perennials.

Soil & Pasture Care - 
Part 2:
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In the previous NHM issue, Soil & Pas-
ture Care - Part 1, I discussed some of 

the important considerations that are as-
sociated with creating a truly fertile soil 
that in turn produces a nutrient-dense 
salad bar of equine forage. 

It all begins with soils that are rich in both 
biology and geology (i.e. minerals), but 
since horses eat primarily forages and not 
soil, it’s important to have forages compre-
hensively analyzed to a) ascertain whether 
one is meeting the minimal nutrient re-
quirements of the horse; and b) whether 
or not the fertility resources 
in your soil are mobilizing up-
ward into the plant tissue.

Forage Protein Quality

Since grasses, legumes and 
forbs are a primary source of 
protein, it’s critically impor-
tant to know whether your 
pasture or hay is a reservoir 
of “true protein” or what I call 
“funny protein.” True protein 
consists of a suite of amino 
acids that are complexes or 
bound together to form pep-
tides, which in turn form com-
plete protein chains. “Funny 
protein” is actually non-pro-
tein nitrogen (NPN) which 
may consist of free (unbound) 
amino acids, nitrates, nitrites 
and so forth. 

Forages that have elevated 
NPN can create a host of 
health and production prob-
lems, including high Blood 
Urea Nitrogen (BUN) levels, 
which are immunosuppres-
sive and stress the liver and 
kidneys, since these organs 
work overtime to detoxify and 
eliminate this offensive me-
tabolite. Elevated BUN levels 
can also compromise repro-
ductive performance, as well 
as contribute to faulty gastro-
intestinal function. 

Unbalanced soil fertility is 
the ultimate culprit … for ex-
ample, applying too much 
manure or nitrogen fertilizer 
or having calcium and sulfur 
deficiencies. Other minerals 
play a “protein role” as well, 
including copper, phosphate, 
magnesium and manganese. 

Forage tests really are tests 
for nitrogen. Crude Protein is 

actually the amount of nitrogen found in 
plant tissue, multiplied by a factor of 6.25. 
That’s because, on the average, all pro-
tein contains 16% nitrogen. 100% ÷ 16% = 
6.25. It’s an arbitrary calculation and has 
no bearing on quality! It’s not measuring 
amino acids, for example. So how does one 
determine protein quality? 

Take a look at the optimum forage test ta-
ble, Optimum Parameters for Forage Nu-
trient Density. One of the first items to pay 
attention to is the minerals, because when 
forages meet these optimum mineral target 

levels, they tend to also reflect other nutri-
tional attributes such as quality protein, 
adequate energy, vitamins, carotenoids, 
fatty acids and the medicinal terpenoids 
and phenolic compounds such as essential 
oils and flavonoids.

Forage Mineral Levels

Mineral ratios are important. For example, 
sulfur levels need to be a minimum of 10% 
of total nitrogen. If crude protein is 21%, 
then to determine nitrogen, divide by 6.25 
(21 ÷ 6.25 = 3.36% N). Ten percent (10%) 
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of 3.36 = 0.34% as a minimum forage sul-
fur requirement in order for plants to syn-
thesize adequate true, complete proteins. 
Likewise, calcium levels need to be at least 
1.0-1.2% for grasses and at least 1.5% for le-
gumes to produce not only quality protein, 
but adequate amounts of quality energy as 
pectins, glucans and polysaccharides. 

The energy quotient of forages also depends 
on adequate amounts of magnesium (mag-
nesium is the core element of chlorophyll, 
the pigment that allows plants to synthesize 
sugar from CO

2
 and water), phosphorus 

(phosphorus is the core element in the en-
ergy molecule ATP, or adenosine triphos-
phate). Enough but not excessive amounts 
of potassium are needed. Too much can 
depress calcium, magnesium and boron. 
Ideally, a 1:1 ratio of calcium to potassium 
in legumes, and a 1:2 ratio in grasses, are 
healthy targets.

Forage Digestibility and Energy

When looking at energy, remember that 
horses are hind gut fermenters, via the ce-
cum and large intestine. Thus, we need to 
know how much of the neutral detergent 
fiber (NDF) is digestible (dNDF) vs. non-
digestible (also known as “effective fiber” 
or “roughage”). The dNDF can readily fer-
ment into volatile fatty acids (VFAs), which 
are a great energy source for the animal’s 
tissues as well as the microflora that dwell 
in the intestinal tract. One of the reasons 
that oats are the preferred cereal for horses 
is that 50% of oat fiber is digestible (fer-
mentable) beta glucans and 50% is effec-
tive fiber, or roughage. Oats also have a 
decent protein percentage (usually about 
13%) with a wide array of essential amino 
acids.

Lignin levels above the optimum range 
listed indicates forages that either are too 
mature or under heat/ drought stress. Fats 
can vary considerably and aren’t given 

much consideration as a nutritional re-
source in forages. But it’s quite important 
to recognize that forages are a very critical 
contributor of alpha linolenic acid (parent 
Omega 3s) and alpha linoleic acid (par-
ent Omega 6s), both essential fatty acids 
needed by mammals to orchestrate inflam-
matory and anti-inflammatory responses, 
regulate immune function, help cell mem-
branes maintain permeability, and regulate 
insulin, amongst many other functions.

Forage Effects on Metabolism

As of late, there appears to be an equine 
epidemic of what is referred to in human 
health as “Syndrome X”, which is pre-
diabetes or insulin resistance. High sugar 
forages are being blamed for such, when, 
ironically, in the realm of ruminants, op-
timizing/ maximizing forage sugar content 
(as well as starch, glucans, pectins) in the 
pasture is the “perfect world” for stock-
men, plant breeders and agronomists alike. 
That’s because forages are typically high in 
protein and wanting in energy (sugars and 
fatty acids). 

Domesticated monoculture, chemically 
dependent pastures, tend to be uniformly 
high in simple sugars and low in digestible 
NDF, tannins and other phenolics, and the 
terpenoids (monoterpenes, diterpenes, 
sesquiterpenes and tetraterpenes or carot-
enoids).

Cattle on early spring lush grass usually get 
an overload of protein, which causes excess 
BUN because rumen bacteria don’t have 
enough forage energy to balance the car-
bon (go foods):nitrogen (grow foods) ratio, 
thus permitting excess rumen ammonia to 
escape into the blood stream. This excess 
ammonia (NH

3
+), being a cation (+ charge), 

out competes other critical cations like cal-
cium (Ca++), magnesium (Mg++) and potas-
sium (K+), leading to metabolic disorders 
such as tetany, milk fever, ketosis and 
downer cows.

What’s this got to do with horses? Well, 
horses also utilize fermentation to digest 
forages, except their digestive ecosystem 
is the cecum instead of a rumen. So my 
estimation is that these two species suffer 
from a similar kind of problem with differ-
ent unintended consequences. Ruminants 
need more fermentable carbohydrates 
(NSC and dNDF) to build microbial pro-
teins and create rumen volatile fatty acids. 
Horses need less NSC and more dNDF to 
ferment in the cecum. 

Forage Biodiversity 

The primary problem (in both species) 
is a lack of biodiversity that needs to in-
clude not only “high octane” grasses and 
legumes, but forbs, hedgerow species in-
cluding trees, shrubs, vines and peren-
nials. Again, remember that horses need 
more digestible fibers, namely the glucans, 
cellulose, hemicellulose, pectins and long 
chain sugars that do better in the cecum 
than do simpler sugars such as fructose 
and sucrose found more commonly in our 
domesticated pasture grasses. The produc-
tion of VFAs is the goal here, not to men-
tion all the additional benefits that forages 
from a biodiverse cafeteria can provide: 
minerals, vitamins and untold amounts of 
plant secondary metabolites (the medici-
nal substances).

Australian equestrian and rancher Peter 
Andrews authored a book entitled Back 
from the Brink,, which was basically an 
environmental wake-up call to his fellow 
Australians regarding water conservation 
methods through ecological farming prac-
tices. Andrews took a trip to England back 
in the 1960s to visit the renowned Beech 
House Estate at New Market, Suffolk 
owned by Lord Derby and home of one of 
the most successful studs in England.

One of the secrets of this stud facility’s abil-
ity to produce so many Group I winners was 
that they never plowed their pastures and 
they encouraged the growth of what most 
folks call “weeds”. There has been a tradi-
tional view among English horse breeders 
that a good pasture should contain 80 or 
more different plant species! A pasture 
with less than 40 species was considered to 
be in decline. Those who subscribed to this 
conviction also believed that once a pasture 
was plowed and reseeded, it wouldn’t be 
productive for young horses for at least five 
years and was unlikely to produce a Group 
I winner for ten years. In my 30 years of 
walking pastures, I would be hard pressed 
to find a paddock with even a dozen spe-
cies, let alone 40 or 80.

ADF  =  lignin & cellulose 

NDF  =  lignin & cellulose & hemi-cellulose

dNDF  =  pectins, galactins, beta glucans & fructans

NSC  =  starches & mono & oligosaccharides

NFC  =  NSC and organic acids and dNDF and hemi-cellulose 
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Upon reading Andrews’ discovery, I reflected back upon the re-
search I did back in 2000 during a record drought and heat wave, 
whereby I pulled two dozen samples of wild plants growing upon 
marginal soils and had them tested at the forage lab. Using a 
high quality alfalfa sample as my comparative benchmark, I was 
amazed at what was revealed, which are the comprehensive forage 
values listed in Charts 1 and 2, Comparison of Native Plants with 
Alfalfa (previous page).

Notice that alfalfa contains 50% soluble protein whereas the 
herbs, vines, shrubs, trees are only half that amount. That means 
that the proteins in the wild plants are more slowly digested, thus 
producing less BUN. However, all of these wild plants are very 
rich in total protein, yet none of them are legumes. Macro and 
micro elements are remarkably elevated, yet no amendments or 
fertilizers were applied! These plants are very medicinal. Some 
improve liver and kidney function; others contain anti-parasiti-
cals (such as tannins and terpenes) to inhibit the opportunism of 
intestinal worms; many are antimicrobial; others contain healing 
and soothing mucilage and demulcents; more than a few are anti-
inflammatory and even analgesic. 

Benefits of Hedgerows and Weeds 

One way to provide such a nutritional and medicinal “Farmacy” 
is to put in hedgerows, such as has been in existence in England 
for 2,000 years when Britain was colonized by the Romans. Re-
searchers have found that these 10-12’ wide ecological borders 
host up to 600 plant species, 1500 insect species (many of these 
are pollinators), 65 bird species and 20 mammal species. Hedge-
rows also create micro-climates, reducing drying summer winds 
and chilling winter gusts. The transpiration of moisture during 
daytime creates dew at night. Habitat for birds such as wrens, 
swallows, bluebirds (build houses in the hedgerow!) are a great 
source of fly control.

Weeds growing in the pasture aren’t really a “negative” either. 
Weeds can double their biomass in 10 days; grass requires 6 weeks 
to double its biomass. Compared to weeds and trees, grasses are 
a “debtor” of fertility because a) grass gets eaten (grazed) and b) 
grasses have a smaller solar collecting surface area than weeds 
and trees.

Weeds that are not typically palatable, such as docks and thistles, 
are profoundly nutritious and medicinal. Mowing those weeds 
and allowing them to wilt for a half a day allows the bitter alka-
loids to break down while the sweet tasting concentration of car-
bohydrates increases. The mowed weeds, if not eaten, contribute 
biomass and vegetable matter to the soil. Mowing a weedy pas-
ture twice a summer can increase the fertility of such a paddock 
by 500% (!), thereby encouraging the reappearance of palatable 
grasses and legumes.

Geology (minerals) plus biology, plus holistic grassland manage-
ment (pasture, prairie, range, savannah) creates fertile soil and 
maximum diversity, which in turn provide the most nutrient 
dense and medicinal feeds a horse could ever ask for, while reduc-
ing, even eliminating, costly supplements, hay, feed and veteri-
nary intervention.
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