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Soil-solution phosphorus exists in equilibrium with soil
organic matter and mineral forms. Equilibrium means
phosphorus is being released from the organic and
inorganic compounds (Forms 1 and 2) and removed from
the solution (Form 3) simultaneously. This movement from
soil solution to organic and inorganic forms is indicated by
the solid arrows in Figure 1.
As a result of this equilibrium, phosphate anion
concentrations in the soil solution are created. Phosphorus
is absorbed by the plant directly from the soil solution.
Thus, soil-solution phosphorus is actually the source of
phosphorus for plants even though the bulk of the reserve
is found in the soil organic matter and mineral forms. The
concentration of the soil solution increases if there is
more release than removal. Conversely, the concentration
decreases if there is more removal than release.

Release and Removal
The release of phosphorus is generally due to weather,
microbial activity and soil conditions. Specifically, we can
break it down even further:
• Certain weather conditions are responsible for releasing
phosphate anions from the low-solubility compounds
like calcium, magnesium, iron and aluminum phosphates.
• Microbial activity is responsible for soil organic-matter
release and/or tie-up of phosphorus. Various soil
conditions influence the release of phosphorus from
mineral and organic forms to the soil solution.
• These conditions include pH, temperature, soil moisture
content, the amount of soil organic matter, and the
surface area exposed to weathering.
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On the other hand, removal is almost solely related to the
concentration of phosphorus in the soil solution. Plants
absorb what is readily available. Thus, the equilibrium
noted in Figure 1 is the controlling factor
in phosphorus absorption. Plants can’t absorb phosphorus
if it is not present.

Phosphorus Turnover
Release and removal are key factors in phosphorus
turnover. Concentrations of phosphorus in the soil solution
are very low, frequently ranging from 0.01 to 0.06 ppm.
In order to replenish the phosphorus concentration, the
phosphorus in the reserves must
be released and simultaneously removed a number
of times. For example, during periods of rapid growth,
phosphorus in the soil solution may be replaced ten times
or more per day. That translates to 450 times during one
growing season. Continual phosphorus turnover must
happen for the plant to absorb the proper amount of
phosphorus.

Conclusion
Crops depend primarily upon preexisting phosphorus
reserves for their phosphorus needs. The two big
reservoirs of soil phosphorus are phosphorus-containing
minerals and soil organic matter. When phosphorus
is released from these reserves, it goes into a soilphosphorus solution.

