AAPFCO Humic Substance Definition

Humic Substances are the major organic constituents of soil
organic matter and the aquatic environment, consisting of
complex heterogeneous mixtures of carbon-based substances
formed by biochemical reactions during the decay and
transformation of plant and microbial remains. They are
primarily composed of three main fractions, called humic
acids, fulvic acids, and humin, which are operationally defined
by their solubility in dilute alkali and acid solutions. High
concentrations of humic substances are commercially
harvested from terrestrial deposits of Leonardite, oxidized
lignite, oxidized sub-bituminous coals, humalite, carbenaceous
shales, peat, and sapropel.

Background

Humic substances affect physical, chemical and biclogical
properties of soils, soil productivity, water retention, soil
stability, and natural disease resistance. Approximately 75% of
the stable carbon componenis of scils under equilibrium
conditions consist of humic substances, found everywhere in
soil and water environments as the bi-products of decayed
bio-matter. These humic materials have biologically and
chemically recombined into extraordinarily complex
heterogeneous recalcitrant natural organic matter via a process
called humification.

Humic substances are comprised primarily of three commonly
known fractions: humic acids, fulvic acids, and humin. They
may also include other fractions that are yet fo be determined.
These fractions are biochemically active and can have positive
effect on soil properties and fertility,. Commercial humic
products typically contain humic and fulvic acids derived from
geological deposits of humified plant materials. Humic
substances are applied to approximately 11 million acres of
agricultural soils per year in the United States with an estimated
annual value of $75 - $90 million dollars.

Benefits of Humic Substances

There are numerous studies showing the positive impact of
humic substances on plant growth, increased root structure,
better nutrient uptake from seils, and higher yields. The
literature covers a broad range of conditions (nutrient solution,
sand culture, greenhouse pot studies, calcareous and

* The term 'bioavailability' means the fraction of a nutritive substance or element in a
particular medium that is absorbed into living plants and microorganisms.
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non-calcareous soils) and a diversity of crops, demonstrating
beneficial uses of humic substances. The data obtained
demonstrate the overall positive effects of commercial humic
substances when used as either soil additives, foliar
applications, or a combination of both.

The data gathered from various soil types demonstrates that
humic substances applied to agricultural crops will often
increase overall crop yield and quality as well as soil nutrient
bioavailability*.

Most notably, increases in length and weights of shoots and
roots, number of lateral roots, root initiation, increased
flowering and fruit set, nutrient availability and nutrient uptake
are positively impacted (especially nitrogen and phosphorus),
which subsequently manifest as increased yields.

Commercial humic products provide the greatest yield
response when applied to sandy soils, where organic matter
content is extremely low. However, data also demonstrates a
significant positive impact on crops grown in soils that contain
moderate concentrations of organic matter and are moderately
fertile. Commercial humic products have also been shown to
increase the overall quality of crops grown on soils that contain
sufficient organic matter and high fertility, especially in
calcareous soils where the bioavailakility* of many nutrients is
very low.
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