1INk provides a mecnanism [0 manage wasle and eiiminate
leaching to provide the same closed-loop nutrient cycle
that allows a natural ecosystem to hold high fertility lev-
els without causing pollution.

Figure 1 shows the basic idea of soil rumen. Adding
ammonium nitrate as an example, it shows how charged
mineral molecules called ions can pass through the soil
and be fed to the plant. These ions are carried in solution
so they are easily lost in drainage water. In clay, ions with
a positive electrical charge are held by the colloidal prop-
erties that act like a sponge to hold them on the surface of
small clay particles.

Cations such as calcium, magnesium and ammonium
are held on soil colloids that carry negative charges.
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hold cations and anions including nitrates allowing the
soil’s fundamental fertility to be changed to a higher
level. Increasing this colloidal ion bank allows for
increased yields with less nutrient loss and cost.

Humus molecules, the dark or black tar-like substance
that gives it its color, are a complex mixture of large
organic molecules of hydrocarbons, carbohydrates and
proteins. Researchers, including Japanese soil scientists,
have identified some of these chemicals and where they
come from — the dead bodies of micro organisms. An
active composting process will turn the waste organic mat-
ter and soluble material into humus. The result is organic
matter, which is insoluble to rain but available to plants.
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