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The Science of Humus

How Humic Substances Benefit Soil & Landscapes

by Michael Martin Meléndrez

When dealing with the concepts of
sustainable, organic or just traditional
farming, the question should be asked,
“What is the lowest hanging fruit as con-
cerns creating the most sustainable and
fertile soil situation possible?”

It is this author’s opinion that the lack
or deficiency of humus (the humic acids)
are the weak link that hold us back from

not healthy for most plants. While there
is no magic bullet or single product that
can solve every problem, one common
denominator seen in agricultural soils
across the globe is a decline in humus
production. For purposes of distinc-
tion, we must understand that a soil can
contain “soil organic matter,” and it can
also contain humus. Hunus is a generic
(lay) term that labels the conglomera-
tion of substances in a soil called humic

The arboretum in 1986, before we started planting and rehabili-
tating the soil using our protocol.

growing crops with optimum nutrition
or from maintaining an urban landscape
such as a park, golf course or even a pri-
vate lawn and not be dependent upon
high-analysis NPK fertilizers. It can be
demonstrated that almost without excep-
tion soils of farms and urban sites across
the globe lack a natural and ongoing for-
mation of humus. This statement includes
city parks, golf courses, traditional farms
and even organic and sustainable farms.
When NPK salt index based fertilizers
or high-nutrient-load organic fertilizers
are used regularly we cause an inhibition
of our soils natural ecology, called by
some the soil food web, also causing an
excessive need for water in arid climate
agriculture and a soil environment that is

substances, while soil organic matter is
material that is decomposing (at various
states of decomposition) in the soil. It’s
not done until it’s gone!

To best understand the scientific no-
menclature one must look at the origin
of words, the linguistics and semantics
of these terms, as that is how science is
categorized and based. Both “humus”
and “humic substances” are hypermyms,
words or phrases whose semantic range
includes narrower terms, their hyponyms.
For example, scarlet, vermilion, carmine,
and crimson are all hyponyms of red (their
hypernym). Thus, the names of each acid
of humus are the hyponyms, while the
whole of humus is the hypernym. All the

hyponyms together are called the “full
hyponym.”

For humus or humic substances, the
full list of hyponyms is:

Fulvic acid, a yellow to yellow-brown
humic substance that is soluble in water
under all pH conditions and is of low
molecular weight;

Humic acid, a dark-brown humic
substance that is soluble in water only
at higher pH values and is of greater

The same land in 1998 (with my wife, Kari, and daughter,
Amanda). Since then, the Redwoods have grown so large they
now hide the lawn entirely!

molecular weight than fulvic acid —
“the chemical half-life of humic acid is
measured in centuries in an undisturbed
soil”;

Humin, a black humic substance that
is not soluble in water at any pH and is
of high molecular weight and is never
found in base extracted liquid humic
acid products.

The word substance originates from
the Latin substantia, which is the real
physical matter of which a person or
thing consists. For example, “Humic acid
is the substance of humus.”

The terms “humus” and “organic
matter” are often confused and used
interchangeably: Organic matter is cer-
tainly an excellent way to remineralize
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Clay soils at the Arboretum Tomé before humic acids.

a soil that has been leached or has no
chemical reaction, such as the situation
in some sands. In such cases, sand with a
low cation exchange capacity (CEC) will
have difficulty holding onto the cations
of plant nutrition, as those ions will eas-
ily leach deep into the soil and be lost to
plant nutrient uptake.

Equally difficult will be the ability to
hold onto water in a sandy soil when arid

R

G We've been increasing your profits for 27 years.

. s
oA

UOm<QOmuw>» (O—Z>

In summer

Spray hay, alfalfa, and grasses all
season for better vields!! Spray late
soybeans to make up for lost vields,
or later in the season a second time
to boost yields even higher! Apples
and fruit trees - help stop diseasel!

FREE Information!

FREE Newsletter!!
Movie Available!!

©  Pasture, Alfalia, Hay & MORE!

>Increase crop yields 20-40% and more!
>Not just & calcium product!
>Apply other organics a day or so later-
& they both work BETTERI
Corn, soybeans, alfalfa, pasture,

hay, all vegetables & fruit trees,
gardening, landscaping, and more!!

Visit on the WEB!! Calcium25.com OMRI“'
Gl

Organic Materials Reviewr Institute

Bio-Gard Agronomics, Inc.
10518 Rosehaven St./104
QOakton, VA 22030 USA

Call! 1-800-673-8502

Afternoons and Evenings. - 7 days!! Or leave message!!

conditions prevail and humus is lacking.
When dealing with sand, a situation of
“feast or famine” will be a constant prob-
lem, as the water and the nutrients will
be available only for a short time after
it’s applied. Cation exchange capacity is
all about the electronegativity potential
of the soil, and, in the case of a sandy
soil, it’s the biomolecules of humus that
will help retain water in soil along with

Aggregated clay at the Arboretum today, the result of humic acids.

the ionized plant nutrients coming from
the natural cycling of organic biomass,
compost or other sources of fertilizer.
The electronegativity factor of the hu-
mic acids is the key in developing and
maintaining a healthy and sustainable
soil. In the case of a sustainble agricultural
program, organic certified farm or an ur-
ban landscape it can be decaying organic
matter such as compost that’s the source
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of the minerals; in essence it’s fertilizer in
an organic form. This is why it’s impor-
tant to know what the nutrient analysis
of the compost is, and what sources of
ingredients were used to make the stuff.
What’s forgotten or just misunderstood
is that it’s humus that is the biomolecule
and not the decomposing organic mat-
ter, such as compost. Humus is powerful
stuff, and a tiny amount can give a huge
measurable result. We've seen as little as
40 total pounds on an acre of farmland
increase the yield of a crop dramatically.

THE PHYSICS OF HUMUS

Micronutrient exchange and water
availability are improved with humus
(humic acids) in the soil, and here’s why.
Humic acids are extremely important as a
medium for transporting nutrients from
the soil to the plant because the humic
acids can hold onto the ionized nutrient,
preventing them from leaching. The hu-
mic acids are then attracted to the deple-
tion zone of the plant root carrying with
it water and the cations of plant nutrients
needed by the plant. The depletion zone

is that area close to the root from which
the root draws (depletes) the nutrients.
This zone can become particularly de-
pleted if there is a lack of either humic ac-
ids to help deliver ionized nutrients closer
to the roots or mycorrhizal fungus to
help transport water and nutrients to the
host plant. When plants are mycorrhizal,
the depletion zone is of less importance.
Mycorrhizae have hyphae micro-tubes
that can extend much further into the soil
than the host plant can reach, and there-
fore can sequester mineral nutrition for
the benefit of the host plant from outside
of this depletion zone.

The dirty truth: Positive ions are more
easily absorbed by a plant’s root because
the root has a negative charge. In other
words, the positive (cation) is attracted
to negative (the living root). Humic ac-
ids hold cations (positive ions) in a way
they can be more easily absorbed by a
plants root, improving micronutrient
transference to the plant’s circulation
system. This works because humic acids
(ulmic, humic and fulvic) pick up posi-
tive ions and are attracted closer to the

root depletion zone and to the hyphae
micro-tubes of the mycorrhizae. Since
the root’s negative charge is greater than
the biomolecules of humic acid’s nega-
tive charge, scientists theorize that the
micronutrients are taken up by a plant’s
root and absorbed by the plant’s circula-
tion system. Some of the micronutrients
are released from the humic acid mol-
ecule as they enter the root membrane,
but we are now realizing that the plant
will also uptake some of the lighter
molecular-weight humic acids as well.
In essence, the humic substances are
chelating the cations such as magnesium
(Mgs.), calcium (Cas,.), and iron (Fes.).

By chelating the ions, they increase
the availability of these cations to or-
ganisms, including plants. Remember,
humus is even more critical for plant
nutrient availability and uptake if you
don’t have healthy mycorrhizal relation-
ships surrounding your plants.

It’s important to understand that while
compost and soil organic matter are calo-
ries and are therefore going to rapidly
decompose, which will then leave the
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minerals behind, these materials are what
we call “rapidly cycling carbons.” In short,
the stuff does not stay in the soil for long
as it will rapidly decompose, releasing its
carbon into the atmosphere as CO,.

This being the case, compost and other
sources of decomposing organic matter
are not an efficient way to build soil hu-
mus levels. Humic substances, the humic
acids, are stable, long-lasting biomol-
ecules that are not rapid cycling because
they are not calories of decomposable or-
ganics like those of compost. The benefits

5\

will also be long lasting, as components
of humus have a mean residence time
(based on radiocarbon dating, using ex-
tracts from non-disturbed soils) of 1,140
years to 1,235 years, depending on the
molecular weight of the humic acid.

It’s for this reason that if you really
want to fix or rehabilitate a soil, increase
its CEC, improve its tilth and porosity,
improve water availability for conserva-
tion, and therefore make a soil a healthier
terrestrial biosphere for all plants, roots,
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microorganisms including the mycor-
rhizae, then you must depend on humus.

Humus is a product of soil chemistry
dependent upon a source of the precur-
sor chemicals, which are amino acids,
the building blocks of protein. The best
source of the amino acids in a natural ec-
otone is produced by the Glomus species
of mycorrhizae associating with any grass
in a natural, undisturbed site. The tall-
grass prairies of the Midwest exemplify
this soil-building process better than any
ecotone on earth, because grasses use a
Glomus-mycorrhizal relationship. That’s
the reason for all that humus-rich topsoil
formerly found in the Tall Grass Prairies.
Glomus makes a soil protein called glo-
malin, a substance that is rich in these
amino acids, and combined with humus
they provide us with a huge carbon se-
questering and banking factor.

Given that we can measure the per-
centage of calories in compost that are
coming from protein (the amino acids),
carbohydrates and fats, we can also mea-
sure the lack of humus-making potential
of compost. In other words, even in
supreme-quality compost, the percent-
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age of calories coming from amino acids (protein) will be
less than 5 percent. Since it is difficult to rely on the perfect
amino acid ratio in compost because of manufacturing quality

control and ingredient consistency, we cannot predict a 100
percent efficient conversion of all these amino acids into the

humic substances, therefore compost or other soil amend-
ments of organic matter are not a dependable or a reliable way
of increasing soil humic substances. To do so would require
such a huge amount of compost, it could lead to overdosing
the site with nutrients.

In fact, the better the quality of the compost, the more

concentrated the nutrients will be, and the less you should use.

For example, in the case of our TTP Supreme Compost we |

say to use it sparingly, never more than 60 pounds per 1,000
square feet or 2,600 pounds per acre, and that’s assuming that
no other fertilizer is being used at the same time. Although it’s
a great fertilizer, this amount is not enough bulk or protein to
be a significant source of humus formation, therefore humus
supplementation is necessary if you want humus.

You can also measure the quantity of humic acid in a com-
post product at a qualified lab, and if you did so, you will find
that a good quality compost will measure around 5 to 8 percent
humic acids, which is not much. The point is that you must
know what the tool in your toolbox is for, otherwise if the only
tool you have is a hammer, everything will look like a nail.

One obvious benefit of humus we have seen at our Arbo-
retum in Los Lunas, New Mexico, has been the aggregation of
clay, making the clay more porous, soft, acrobic, with better
drainage, resulting in deeper root growth of all plants (see ac-
companying before and after images of the clay). The site was
purchased in 1986 with clay soil 12 fect deep and a pH ranging
from 8.3 to 9.2, so alkaline that in the winter the site would
turn white. Today we have one of the largest oak species collec-
tions of the Quercus genus in the United States and the largest
collection of native oaks of the Chihuahuan Desert Region in
North America. Also on the site are several types of redwoods,
maples, dogwoods and giant timber bamboo. None of these
plants should be able to grow on soils with the conditions we
started with, but with the power (or magic) of humic acids we
have rchabilitated the soils to a productive and healthy level.

Finally, “Humic Acids: Marvelous Products of Soil Chem-
istry” (The Journal of Chemical Education, December 2001)
states, “Humic acids are remarkable brown to black products
of soil chemistry that are essential for healthy and productive
soils. That they are functionalized molecules that can act as
photosensitizers, retain water, bind fo clays, act as plant growth
stimulants, and scavenge toxic pollutants. No synthetic mate-
rial can match humic acid’s physical and chemical versatility”

In an upcoming article, we will go into more detail on the
science and the many benefits of humus.

Michael Martin Meléndrez is the founder and managing member of
Soil Secrets LLC and Soil Secrets Worldwide LLC. He's also a nurseryman,
the founder and owner of Trees That Please in New Mexico, a tree pro-
duction farm and retail nursery. He also owns and operates a research
botanical garden in New Mexico called the Arboretum Tomé, one of the
largest oak species collections in the United States and the largest of
Southwestern native oaks. For more information, visit www.soilsecrefs.
com, e-mail soilsecrets@aol.com, or call 505 550-3246.

—in
/J Al

D TREATMEN

www.naturalindustries actingvateag.him

August 2009 35




