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Target Phosphorusthis Fall
THE MOST RECENT SURVEY of sail tests con- 120
ducted by the Potash & Phosphate I nstitute demonstrated, at = |
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Figure 2. Phosphorus soil test calibration data for
North Amer|ca winter wheat (Gelderman et al., 1996).
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What are appropriate target soil test P levels? Target
levels can differ widely depending on local conditions,
Figure 1. Percent of §Oi| samples testing at or belgw management practices, cropping systems, land tenure, and
"‘\I”;r‘_"t?]' ‘A“r:]"e'r?cz Igirxset:tg% (;"Z“)d provinces in cash flow. There are generally two approaches to setting
' ' target soil test P levels: 1) the buildup and maintenance
Does afield area have enough P already or ismore approach, and 2) the sufficiency approach.
needed? The only way to tell is to take agood soil sam,pl € The objective of the buildup and maintenance approach
and have it tested by areputable laboratory. Each state’s isto build soil test Plevelsto at least the critical soil test
(_Zooperan_ve Exf[ens on Service, aswell as many Iabor_ato— level (or range) over the course of afew years, then
ries, prowdg guidance on how to take and submit a soil maintain them with smaller, regular P additions (Black,
sample and interpret lab results. 1993). Figur e 3a shows the general area of a soil test
At lower soil test levels, crops generally yield at a calibrat!on curve the soil test levels are usually managed.
reduced percentage of what is possible when levels are Thebuildup and maintenance approach attemptsto
higher. Figure 2 shows an example of how relative yield of minimizetherisk of P limiting yields. However, because
wheat (percent of yield attainable when Pis sufficient) of the higher fertilizer rates required during the buildup
increases with higher soil test levels. An important part of phase, thereisaninitially higher risk that positive returnsto

thisfigureisthe critical soil test Plevel. Thisisthelevel (or
range of levels) beyond which crops are not likely to
respond to P additions in the year of application.
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fertilization will not be gained in the year of application.
Adeqguate cash flow, available capital, and alonger-term
financial strategy fit well with this approach.

The objective of the sufficiency level approachisto
keep soil test levelsin the responsive range (below the
critical level) to assure ahigher probability that positive
economic returnsto fertilization will be gained in the year
of application (Black, 1993). Figur e 3b identifies the lower
soil test levels with higher probabilities of crop responsein
the year P applications are made. The sufficiency philoso-
phy attemptsto reduce short-term economic risks, but
carriesagreater risk that P may beyidd-limiting.
Usually, thereis along-term build component in these
recommendations aswell. Over severa years, soil test
levels are targeted to move to arange nearer the critical
level. This approach is most appropriate when cash flow
and available capital are limited, and/or land tenureis short-
term.

Figure 4 provides a conceptual representation of the
characteristics of the buildup and maintenance and the crop
sufficiency approaches to P management. Thisillustration
includes aflexibility factor in addition to the previously
discussed risks. Higher soil test values provide for greater
flexibility in future P management plans (e.g., application
rate and method) and a greater cushion in the event of
adverse environmental or financial conditions.
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Figure 4. Crop sufficiency vs. buildup and

maintenance approaches to P (and K)
management (Leikam et al., 2003).

Nutrient budgets examine fields or field areasto
compare how much P has been added to how much has
been removed. Additions include both organic and inor-
ganic sources. Removal sinclude harvesting of crops,
erosion, runoff, and leaching. For practical purposes, a
partial budget that examines removals estimated solely from
crop harvest can be used. For information on how to
perform a P budget, visit the website:
>http://www.ppi-ppic.or g/toolbox<. Click on “PKalc.”

So what isan appropriate budget? Should a budget
show that more has been applied than removed, or should it
show just the opposite? To answer this, you need a recent
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soil test that is representative of the areayou are consider-
ing. If your soil test is below the target level, then you will
want your budget to have greater P and K additions than
removals (quadrant 1V, Figure5). This positive budget is
expected to increase soil test P and K levels. If your soil test
isabovethetarget level, then a negative budget (crop
removal exceeding nutrient additions) is expected to
decrease soil test P and K levels (quadrant I1). Without a
recent soil test, there is no way of evaluating the appropri-
ateness of your budget.
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Figure 5. Evaluating historical, local P budgets with

recent soil tests.

Phosphor us should be managed to meet economic,
agronomic, and environmental objectives. Building soil
teststo higher levelsis appropriate on land that is owned or
under alonger term lease and where more operating capital
isavailable. Managing soil tests at lower levelswith higher
probabilities of crop response to added P is appropriate on
land with a short-term lease and where cash flow is limited.

Taking the time to evaluate planned versus actual
production levelsis necessary for making adjustmentsin the
Pfertility program. Examining historical, local P budgets
along with recent soil tests can help farmers evaluate the
effectiveness of their P management practices.

By targeting appropriate P soil test levels and
keeping a watchful eye on P budgets and soil test
changes, farmersand their adviserscan makethe
adjustmentsthey need to come ever closer to optimizing
their P inputsto meet their management objectives. B
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