
phosphate present in soil can dissolve. Phosphorus, in either
ortho-phosphate or organic form, has a strong affinity to bond to
mineral soil particles by way of adsorption. This process can
remove phosphorus from percolating water even below the root
zone. Adsorption of phosphorus forms is usually associated with
aluminum and iron complexes in the soil. There are some mineral
soils, particularly in southern Florida, with little iron or aluminum
which have an extremely poor ability to adsorb, allowing signifi-
cant movement of phosphorus to the groundwater. However,
these soils, almost pure sands, will develop a significant adsorp-
tion capacity when limed. Clay particles will also increase rates
of phosphorus adsorption, while organic matter in soil has little
influence. In general, for most mineral soils, only a very limited
amount of phosphorus ever reaches the groundwater.

Surface Movement
The processes involved in the soluble phase of subsurface

movement discussed above also apply to surface runoff, but in a
different physical situation. Subsurface processes involve soil
particles fixed within the soil. In surface runoff, particles may be
detached and mixed within the fluid. Thus, the ratio of water to
soil is much greater in surface runoff, so more dissolution can
occur. Also, soil particles in runoff are typically from the organic
and nutrient-rich upper soil horizon.

Surface runoff is influenced by quantity and intensity of rain-
fall. Heavy rains will increase both erosion and runoff volume.
Rainfall also contains nitrogen and phosphorus which can repre-
sent a significant portion of these nutrients found in runoff.
Significant amounts of inorganic phosphorus can also be
washed off foliage. In turn these factors will influence release
and adsorption of chemicals as rainwater mixes with soil.

Eroded soil particles carry adsorbed chemicals with them,
especially phosphorus which is adsorbed strongly by most
mineral soils. Organic matter, crop debris, applied fertilizer and
animal waste can also be physically transported by runoff water.
The dissolution of nutrients from all such transported suspended
material will continue or perhaps increase in receiving water
bodies, sometimes causing serious water quality problems.

MANAGEMENT PRACTICES TO CONTROL
NITROGEN AND PHOSPHORUS LOSSES

The way to control nutrient losses is straightforward: limit the
amount of soluble nutrients in the soil-water and reduce the
transport capacity of the water either by reducing flow rate or
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