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DRP concentrations were in decline but have
begun to increase since the mid 1990’s . . .
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Peaks in dissolved phosphorus now coincide with
peaks in storm runoff, especially in winter . . .
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What insight might past research provide?

“There is ample evidence that the phosphorus
concentrations in water runoff and eroded
sediment increase as the soil test level of the
surface two inches of soil increase”.

Voss and Griffith. 1998. lowa State University.
“Phosphorus and Surface Water” for
lllinois Fertilizer and Chemical Association
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“The potential for P loss from both surface runoff and,
in some situations, subsurface leaching increases as
soil test levels exceed the critical soil test values*
established for crop needs”. (Sharpley et al. 1996)

Critical values for OH, Ml and IN crops . ..

Bray P-1, ppm Bray P-1, Ibs/ac

Corn 15 30
Soybeans 15 30
Wheat 25 50
Alfalfa 25 50

*The soil test level above which the soil can supply adequate
guantities of nutrient to support optimum economic growth.

Conservation tillage (lack of moldboard plowing) can
result in the stratification of P near soil surface . ..

Percent increase in soil test P (Bray P-1, Ibs/ac)
in the upper 2 to 3 inches of the soil profile after
long term (7 to 20 years) tillage studies:

Long Term Study Plow Chisel (% Incr.) _No-till (%Incr.)

U of Missouri 49 121 (247) 168 (343)
Ohio State U 74 170 (230) 180 (243)
lowa State 1 58 101 (174) 141 (243)
lowa State 2 66 124 (188) 132 (200)
Miss. State 78 172 (221) 182 (233)

Average Long Term Increases: (212%) (253%)




Mean Annual TP in Runoff as a Function
of Tillage Management
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Under conservation tillage and for a given soil test P,
DP concentrations are greater in runoff from more
poorly drained soils. (Andraski and Bundy. 2003. U of Wisc.)
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What evidence is there that cropland soil test P levels
may be high?

“In Ohio, 42% (Michigan, 30%; Indiana, 24%)
of soil samples show the need for annual

P fertilization (below critical level) to avoid
profit losses for major crops”.

“In Ohio, Michigan and Indiana there
was no change in typical soil test levels
from 2001 to 2005”.

Fixen et al. 2005. Potash and Phosphate Institute.

What does long term phosphorus soil test data suggest?

Long term phosphorus soil test trends for NW Ohio
120
100 x ’A*J\
B gy OSULab . /N \A
= Logan o LY
& 60 ad
Q
.
S 40 . A&L
) . Lab
20 OSU Lab
Calhoun
0
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005




What does current phosphorus soil test data suggest?

Phosphorus Soil Test Trends
(A&L Great Lakes Laboratory, Inc.)
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Similar data from a different laboratory . . .

Maumee/Sandusky Phosphorus Soil Test Trends
(Spectrum Analytic Lab)
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Initial results of local stratified P soil testing . . .

Phosphorus Stratification After 20 Years of No-till,

Sandusky County, OH Standard 8 inch soil test:
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Phosphorus Stratification After 20 Years of No-till on a
Blount silt loam, Seneca County, OH

Standard 8 inch soil test:
0 20 40 60 80 100 z
0 ; " " } South field 48 Ibs/ac

ol iiww  Norhfield  54lbsiac
i
5 K/'/ Bill McKibben, CCA

8 Logan Labs

Ibs/ac Bray P-1

Depth Below Surface,

Conservation tillage growth in Northwest Ohio . ..

Growth of No-till (NT) and Conservation
Tillage (CT) in Northwest Ohio
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Potential changes in P soil test values at soil surface. ..

Distribution of standard STP values (Ibs/ac)
for L/IM/H soil test counties
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Summary:

* Peaks in DRP concentrations now coincide with storm events.

* DRP concentrations are a function of soil test P values in the
absence of contributions by fertilizers or manures.

* More than half of standard soil test P values exceed levels
required for optimal crop production.

* Conservation tillage can elevate soil test P values at or near
the soil surface.

* Elevated soil test P levels on poorly drained soils further
increase the potential for DRP in runoff.

* DRP increases in tributaries began at the same there were
increases in conservation tillage adoption.

* A doubling of soil test P values near the soil surface would
increase the potential for DRP in runoff, especially in areas
where standard soil test values were already high.




