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WHAT ABOUT PHOSPHORUS LOSS?

Agriculture is increasingly being blamed for the deterioration of surface water quality in the U.S. The
Environmental Protection Agency has stated that agriculture is the ieading source of water quality impairments in
rivers and lakes. Algal blooms, low dissolved oxygen, and other water quaiity problems have been associated with
elevated levels of nitrogen and phosphorus. Fresh water quality impairment is most often associated with elevated
levels of phosphorus, whiie nitrogen is generally the limiting nutrient in estuaries.

While phosphorus losses do occur from farmland, most growers do a reasonably good job of keeping
phosphorus in place. Where significant loss does occur, it's most often the result of mismanagement of animal
waste, although mismanagement of fertilizer phosphorus may also contribute. Factors such as slope, soil type,
tillage system, and application timing and placement affect loss. Phosphorus may be transported from agricultural
land in particulate and dissolved forms. Dissolved phosphorus is lost in surface runoff water or, in special cases,
through leaching.

The concentration of soluble phosphorus in water moving through the soil profile is usually low due
to sorption by the subsoil. However, leaching losses may occur in soils with unusually high soil phosphorus levels
resulting from excessive manure or fertilizer application, in organic soils, or in deep sandy soils with littie sorption
capacity. Regardless of the method of transport, the adoption of best management practices (BMPs) can help
minimize loss of phosphorus and other nutrients from farmer fields.

Soil testing is an indispensable tool in responsible nutrient use and planning. A soil test report provides
an estimate of available soil phosphorus and other nutrients. This information is necessary to make sound fertilizer
rate application decisions and to avoid soil build-up to excessive levels.

Method of phosphorus fertilizer and manure application is another important factor affecting loss.
Subsurface application, or some form of banding, generally results in reduced phosphorus levels in runoff. For
example, a recent east central Kansas study has shown that in a no-till system subsurface banding of fertilizer
phosphorus for three years reduced soluble phosphorus in runoff water by an average of 50 percent when compared
to the same rate surface broadcast. Where phosphorus is broadcast, it should be incorporated through tillage before
the first runoff event. If soil phosphorus is highly stratified and concentrated in the upper few inches, inversion by
cultivation is usually advisable to minimize the potential for transport in runoff.

Depending on the specific conditions, several other BMPs may be important in reducing phosphorus
and other nutrient losses from cropland. These include the use of vegetative buffer strips, terracing, contour
tillage, cover crops, and conservation tillage.

One of the most important BMPs to reduce nutrient loss is a balanced and complete fertility program
based on realistic yield goals. Balanced fertility, where the need for all nutrients is addressed, is important in
maximizing nutrient use efficiency and ensuring that phosphorus, nitrogen, and other nutrients are kept in place for
crop uptake.

—WMS—

For more information, contact Dr. W.M. (Mike) Stewart, Great Plains Director, PPI, P.O. Box 6827, Lubbock, TX
79493, Phone: (806) 795-3252. E-mail: mstewart@ppi-far.org

Note: Agri-Briefs are available online at the PPl web site: ppi-far.org/agri-briefs
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Explanation:  

Attached is an Agronomy Technical Note on Phosphorus (P) and Potassium (K) management that is helpful in understanding how to manage movement from a cropland field.  Some justification may be needed as we move into Nutrient Manage in our planning.

File the attached note in the Agronomy Technical Note Manual when the contents have been read. For more information, contact the State Conservation Agronomist.  You may also down this Tech Note from our web site at http://www.nm.nrcs.usda.gov/techserv/TechNotes/agro.htm.

/s/

KENNETH B. LEITING

State Resource Conservationist
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[image: image1.png]




[image: image2.png]From Agronomists of the
[ Potash & Phosphate Institute (PPI)

655 Engineering Drive, Suite 110

AGRONOMIC NEWS ITEMS e e Rone (170 447033

Winter 2000-2001, No. 2

SOIL VARIABILITY AND INTERPRETING SOIL TEST
PHOSPHORUS AND POTASSIUM LEVELS

Every winter we hear from a number of farmers who are confused by the year to year variability in soil
test phosphorus and potassium levels. While we all agree that soil testing is an important guide to our fertility
management planning, it is not an exact science given the dynamic nature of farm fields, management practices,
and environmental conditions. However, seeing results and recommendations differ from year-to-year can make
interpretation difficult.

Both phosphorus and potassium are considered to be immobile nutrients in the soil. That is, these
nutrients move in the soil principally by diffusion. Diffusion is a slow, short distance process and depends on factors
such as soil moisture and soil temperature. Phosphorus and potassium availability to plants is a function of the
amount of each nutrient adsorbed to the soil complex and the chemical and biological reactions controlling its
release. As a result, if we could collect soil samples from the exact location in a field each year, it is likely we would
not see large changes in phosphorus and potassium levels.

Soil nutrient levels are not uniformly distributed throughout fields, with landscape, erosion, and past
management influencing their variability. Mobile nutrients such as nitrate, sulfate and chloride move with water
and as a result often accumulate in lower slope positions. As immobile nutrients, phosphorus and potassium are
tightly bound to soil and movement in the landscape is a result of soil movement through erosion and tillage. This
variability can make the selection of soil sampling sites within a field difficult.

Grid soil sampling, used in some precision farming projects, has shown that phosphorus and potas-
sium are more variable than previously thought. This variability can result in recommendations that are insuffi-
cient to meet crop yield goals. An example of this is a study in Alberta where sampling a 40 acre field on a one acre
grid revealed soil potassium levels ranging from 118 to 620 pounds per acre, with an average of 270 pounds per
acre. While this average value would result in no potassium fertilizer recommendation for the field, the grid sam-
pling showed that 30 percent of the field was deficient, and another 33 percent would be considered marginal in
potassium. Similarly, the phosphorus levels in the field ranged from 8 to 112 pounds per acre, with an average of 26
pounds per acre.

Field variability and nutrient mobility can make interpretation of average soil tests for phosphorus and
potassium difficult. Where a single sample is going to be collected for a field every attempt must be made to
select areas that best represent the average productivity. In fields with distinctly differing regions of productivity,
taking more than a single sample can greatly improve the interpretation of soil nutrient status.

Understanding soil nutrient variability will help in our interpretation of soil tests. Keep this in mind
while establishing starter phosphorus and potassium rates on individual fields for spring seeding.

—AMJ—
For more information, contact Dr. Adrian M. Johnston, Western Canada Director, PP, Suite 704, CN Tower,
Midtown Plaza, Saskatoon, Saskatchewan, Canada S7K 1J5. Phone: (306) 652-3535. E-mail: ajohnston@ppi-
ppic.org

Note: Agri-Briefs are available online at the PPI web site: ppi-far.org/agri-briefs




