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Nutrient Management
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Phosphorus Application

Management tools that help in creating a phosphorus management plan.

CPnterpretation of soil tests and phosphorus (P)
values.

Soil testing is the best tool producers have to ensure the profitability
of their P fertilization program. Producers should apply P to maximize
profit, not yield.

Soil test data can be used to manage P application rates and profit-
ability. Soil testing can also help producers control the negative
impacts of P on water quality.

Several soil P tests (Bray P,, Mehlich-3, or Olsen) are recommended
in lowa. These tests estimate plant-available P, which is influenced by
soil characteristics such as the type of minerals, soil pH, conditions for
root growth, and water holding capacity.

Since most P applied to undisturbed soil remains within about two
inches from the application point, managing P for crop availability
requires understanding and implementing practices such as soil
sampling depth, fertilizer placement, and time of application.

Soil test values are an index and indicate the relative P availability to
crops during a growing season.

One of the most useful soil test values is the critical concentration of
P—that value above which there is a low probability of response to
fertilization and below which the crops likely will respond to fertilization.

The goal of soil test interpretation should be to maintain plant
available nutrients at a level where yield is not limited by shortage of
nutrients. But, apply P to maximize profits rather than yield.
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Key Points

« Interpretation of soil tests
and phosphorus (P) values.

e Using P fertilizers—a
question of economics and
environmental stewardship.

» Determine what sound P
practices to use in your
operation.

e There is no economic gain for
P application over 20 ppm—
use a P strategy that
optimizes your inputs.

All soil tests are constantly
calibrated against crop responses
to nutrient applications. Soil test P
interpretations are constantly
evaluated for accuracy, and
fertilizer recommendations are
adjusted to reflect current data.

The amount of P extracted
changes between methods, and a
soil test value is meaningless without
a correlation with crop response.

Also, the meaning of soil test
values may change with the
introduction of new crops, new
hybrids and varieties, or new
management practices.
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CPJsing P fertilizers—a
guestion of economics
and environmental
stewardship.

Many soils have soil P levels
built-up to optimum levels for
crop production, with some that
are built-up to levels much higher
than optimum. All research
indicates that increasing soil P to
very high levels increases the risk
of P loss to water resources. The
way in which P is managed now
has the potential to change the
way producers manage P in their
soil in the future.

Other factors influence P loss
to water bodies, including soil
texture and pH, erosion, timing
and rate of P application, tillage,
and crop residue on the soil
surface.

CB)etermine what sound
P practices to use in
your operation.

To limit P losses, consider
injection or banding fertilizer P
and manure into the soil, avoid
excessively high P application rates,
use crop residue management
practices that reduce sediment
losses and increase water infiltra-
tion into the soil.

Most lowa producers apply P
fertilizer (or manure P) for their
corn-soybean rotation once every
two years. The properties of most
lowa soils allow producers to apply

P in one application for up to two crops in a rotation without limiting
effectiveness.

When managing P application, producers should weigh several
factors: fertilizer and manure P reactions in soils, the P needs of the
crops, application costs, and cash availability. Use reasonable yield
potential estimates.

Also, compare the advantages of broadcasting (a popular, low-cost P
application method) to the advantages of subsurface band application in
your operation.

Subsurface band application could offer some advantage to no-till or
ridge-till operators and may increase yields, reduce the optimum P rate
under some conditions, increase plant uptake in soils with unusually
high capacity to fix P or when root growth is restricted by unfavorable
weather or soil conditions.

C?here IS no economic gain for P application over 20
parts per million (ppm)—use a P strategy that opti-
mizes your inputs.

Research shows that there is infrequent yield response to P values over

20 ppm. If soil test values for P are 20 ppm (or above) consider mainte-

nance strategies or a no-application approach to P fertilization.

Qummary

Producers who want to carefully manage P in their operations have
many tools available to them. By learning more about application
methods, soil management, and the potential impact of P management
on water quality, producers can improve their bottom line by fully
utilizing P resources and limiting P loss to surface water.

Best Management Practices, or BMPs, utilize the most effective and
practical means available to reduce or prevent water pollution from farm
operations. BMPs are selected based on assessment, analysis of the
impact of alternative practices and their economic considerations. They
are implemented using current available technologies, management
skills and available resources. BMP information sheets available from
ISU Extension include:

NMEP 1, Soil Testing

NMEP 2, Phosphorus Application
NMEP 3, Manure Resources
NMEP 4, Residue Management
NMEP 5, Crop Rotation

NMEP 6, Crop Yields



NMEP 7, Nitrogen Application

NMEP 8, Nutrient Management Plan
NMEP 9, Equipment Calibration
NMEP 10, Conservation Reserve Program
NMEP 11, Conservation Practices

Prepared by Antonio Mallarino and John Sawyer, associate professors of
agronomy with research and extension responsibilities in soil fertility and
nutrient management, Department of Agronomy, lowa State University; and
John Creswell, coordinator of the nutrient management education project, 1ISU
Extension.

This publication has been funded in part by the lowa Department of Natural
Resources through a grant from the U.S. Environmental Protection Agency under
the Federal Nonpoint Source Management Program (Section 319 of the Clean
Water Act).
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Helping lowans become their best.

K.@' ... and justice for all

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, gender, religion, age, disability,
political beliefs, sexual orientation, and marital or family status. (Not all prohibited
bases apply to all programs.) Many materials can be made available in alternative
formats for ADA clients. To file a complaint of discrimination, write USDA, Office of Civil
Rights, Room 326-W, Whitten Building, 14th and Independence Avenue, SW,
Washington, DC 20250-9410 or call 202-720-5964.

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30,
1914, in cooperation with the U.S. Department of Agriculture. Stanley R. Johnson,
director, Cooperative Extension Service, lowa State University of Science and
Technology, Ames, lowa.



