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Background Background –– Soil Test P (STP)Soil Test P (STP)

STP STP –– used to determine plant available Pused to determine plant available P

Bray P1, Mehlich 3, Olsen Bray P1, Mehlich 3, Olsen –– common STP common STP 
methods in Midwestmethods in Midwest

Bray P1 is Bray P1 is requiredrequired in Wisconsinin Wisconsin



Background Background -- Soil P TestsSoil P Tests

ExtractantExtractant Type of SoilType of Soil CompositionComposition

Bray P1 (BP1)Bray P1 (BP1) Acid soils (pH<7)Acid soils (pH<7) 0.03N NH0.03N NH44F, 0.025N HClF, 0.025N HCl

Mehlich 3 (M3)Mehlich 3 (M3)
Acid and calcareous soilsAcid and calcareous soils
Also Also cationcation extractionextraction

0.2N CH0.2N CH33COOH, 0.25N COOH, 0.25N 
NHNH44NONO33, 0.015N NH, 0.015N NH44F, F, 
0.013N HNO0.013N HNO33, 0.001M , 0.001M 
EDTAEDTA

OlsenOlsen
Calcareous soils Calcareous soils 
(> 2% CaCO(> 2% CaCO33))

0.5 M NaHCO0.5 M NaHCO33, pH 8.5, pH 8.5

References: Frank et al., 1998; Mehlich, 1984; Olsen, et al., 1954



Background Background -- Bray P1 performanceBray P1 performance

On acid soils: BP1/M3/Olsen all well correlatedOn acid soils: BP1/M3/Olsen all well correlated

Numerous studies note poor Bray P1 performance on Numerous studies note poor Bray P1 performance on 
high pH and/or calcareous soils:high pH and/or calcareous soils:

Hooker, et al., 1980; Hooker, et al., 1980; MallarinoMallarino and and BlackmerBlackmer, 1992; , 1992; MallarinoMallarino, , 
1997; 1997; MallarinoMallarino, 2003; , 2003; FixenFixen and Grove, 1990; Herman, et al., and Grove, 1990; Herman, et al., 
2004; Randall and 2004; Randall and GravaGrava, 1971, 1971
pH>7.4 or calcium carbonate>4%pH>7.4 or calcium carbonate>4%

Lower P extracted attributed to:Lower P extracted attributed to:
11--neutralization of acid by COneutralization of acid by CO33

22--

22--reduction of Freduction of F-- activity by precipitation with Caactivity by precipitation with Ca2+2+



Background Background -- Wisconsin Eastern Red Soils (ERS)Wisconsin Eastern Red Soils (ERS)

Eastern Red Soils

Northeast Wisconsin
pH range=5.5-8.5

Calcareous?

Effectiveness of BP1?



Experimental ApproachExperimental Approach

Soils:Soils:
Existing soil samples from ERSExisting soil samples from ERS
Comparisons with other high pH/high carbonate soilsComparisons with other high pH/high carbonate soils

Analyses:Analyses:
Bray P1, Mehlich 3, OlsenBray P1, Mehlich 3, Olsen
pH, carbonatepH, carbonate



Soil Descriptions Soil Descriptions –– ERS and Comparison SoilsERS and Comparison Soils

LocationLocation Number of Number of 
samplessamples pH rangepH range CCECCEaa (%)(%)

ERSERS
WIWI 2727 5.35.3--7.67.6 0.00.0--4.34.3

Comparison SoilsComparison Soils

IowaIowa 99 7.17.1--7.87.8 0.10.1--12.512.5

KansasKansas 2929 7.97.9--8.38.3 0.00.0--16.116.1

Rountree (WI)Rountree (WI) 22 6.76.7--8.38.3 0.00.0

a Calcium carbonate equivalent



Results Results –– ERS and Comparison Soils: pH and carbonateERS and Comparison Soils: pH and carbonate
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Results Results –– ERS and Comparison Soils: M3 vs. OlsenERS and Comparison Soils: M3 vs. Olsen
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Results Results –– ERS and Comparison Soils: BP1 vs. M3ERS and Comparison Soils: BP1 vs. M3
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Results Results –– ERS and Comparison Soils: BP1 vs. OlsenERS and Comparison Soils: BP1 vs. Olsen
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Results Results –– ERS and Comparison Soils:       ERS and Comparison Soils:       
Correlation Table Correlation Table –– rr22 valuesvalues

R2 values for each pair of soil P tests

Soils with Soils with 
CCE<4CCE<4 All SoilsAll Soils

BP1/M3BP1/M3 0.960.96

BP1/OlsenBP1/Olsen 0.770.77 0.660.66

M3/OlsenM3/Olsen

0.830.83

0.890.89 0.880.88



Results Results –– ERS soils only: BP1 vs. M3

y = 1.1495x - 0.641
R2 = 0.9895
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ConclusionsConclusions

Bray P1 inadequately measures soil P on highly Bray P1 inadequately measures soil P on highly 
calcareous soilscalcareous soils

High soil pH does not necessarily imply high High soil pH does not necessarily imply high 
levels of inorganic carbonlevels of inorganic carbon

ERS soils do not contain enough carbonate to ERS soils do not contain enough carbonate to 
affect Bray P1 performanceaffect Bray P1 performance

BP1 gives valid estimate of available P in ERSBP1 gives valid estimate of available P in ERS

Continuing WorkContinuing Work
Analyzing more soils:  samples from 25Analyzing more soils:  samples from 25--30 30 
more ERS farms collected this fallmore ERS farms collected this fall



Thank you!Thank you!
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Appendix Appendix -- All soils: pH All soils: pH vsvs BP1BP1

y = -25.368x + 218.32
R2 = 0.173
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