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SUMMARY 

Escessive phosphorus (P) levels in surface water can degrade water quality by causing algal blooms and 
accelerating the eutrophication process. Agriculture has bceri implicated as a major nonpoint source of P, so many 
states have considered restricting P applications from inorganic fertilizers, manures, and other Pcontaining 
materials once soil test P levels esceed "threshold values". Relationships between soil properties and soluble P loss 
potential have not been welldocumcnted. This laboratory study was conducted to q u a n w  relationships between 
easily measured soil properties and ( i )  solution P concentralions and (ii) total P mass loss potential in selected 
Indiana soils. In the first study. 12 soil horizons were incubated for one year at 25C after adding 25, 50, 100 and 
200 mg P kg-1 as NH1H2PO1. Each soil was initially analyzed for particle size, surface area, pH, Bray P 1, 
exhangeable cations. dithionite-emactable Al and Fe. osalate exTractable P. Al, and Fe. PSI (oxalate Ploxalate A1 
+ osalate Fe, 1noVn101). organic C, inorganic C, soluble P concentration (SPC: soil:O.OlM CaC12.2H20, 1 :25, 
shaken 21 hours at 120 epm (50% head space), with 0.1 ml chloroform added to suppress microbial activity), and 
cumulative mass of soluble P (CMSP; repeated estractions using soluble P procedure until P concentration in 
estract were < 6 ug P L-1 . After incubation, the soils were analyzed for Bray P1, PSI, and soluble P. We found 
that SPC esceeded 0.2.0.5, and 1.0 ~i ig P L-I at PSI values of 0.19.0.29, and 0.38, respectively. CMSP was most 
closely associated with Bray P1 values. Less than 1 mg P kg-l CMSP was measured until Bray PI esceeded 40 mg 
P kg-1, but approximately 65% of the increase in Bray P1 beyond 10 mg P kg-] was extractable using the CMSP 
procedure. Only two soils in this data set exceedcd 200 mg P kg-I. so soils from fields with previous lustories of 
manure application were collected to validate the predictive capability of the relationships among soil properties 
and soluble P developed using the incubated soils. Ten soils were collected to approximately 80 cm depth in 10 cm 
increments and assayed for pH, Bray PI, exhangeable cations, SPC, and CMSP. Bray PI was the single factor 
most closely associated with SPC and CMSP. SolubleP conccntrations esceeded 0.2, 1.0. 2.0, and 5.0 mg P L-l 
when Bray PI levels reached approsinlately 75, 200, 500, and 1000 mg P kg-1, respectively. Less than 4 mg P kg- 
1 CMSP was measured until Bray PI esceeded 60 mg P kg-I, but approxiniately 100% of the increase in Bray P1 
beyond 60 mg P kg-1 was extractable using the CMSP procedure. Although potential P release in the soluble 
fraction is only one component to consider \\then evaluating the contan~inalion potential of a field from a P loss 
perspective, the traditional Bray P1 soil test does appear to be well-related to soluble P loss potential in 
norlcalcareous soils. Relationships among Mehlich 111 P and SPC and CMSP are currently under study. 
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