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ÅThe Issue 

ÅTransport of different P fractions (soluble and sediment-bound) 

ÅManaging Loss Pathways (Source and Placement) 

ÅHow does source impact transport? 

ÅHow does placement impact transport? 

 

Overview 



P Transport and The 

Issue in Ohio 



 

Generalized Model 



 

Generalized Model 
Sediment-bound 

Bioavailability - ~30% 

Soluble 

Bioavailability ï 100% 



 

Lake Erie (A Very Brief History) 

Target total P 

load of 11,000 

metric tons per 

calendar year set 

by International 

Joint 

Commission in 

early 70s 



 

Changes in Phosphorus Loading 

Data from Heidelberg University, 2015 

Annual Flow Weighted Mean DRP 

Concentration 



Source: Baker, Heidelberg University 

 

Loading of DRP 

Sandusky River, Bioavailable particulate and dissolved P
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Source: AAPFCO 

Ohio Potassium and Phosphorus Consumption 



Source: USDA  

 

Animal Numbers in Ohio 



Source: USDA, IPNI 

Ohio Potassium and Phosphorus Removal 



Source: eKonomics 

 

Phosphorus Balance in Ohio (1975-2012) 



Source: IPNI 

ÅAre soil test levels too high? 

Soil Test Changes Over Time 

73% of 

soils less 

than 40ppm 



ÅStill not clear what the central, driving issue is 

ÅIncreased loading of phosphorus to the lake?  - No 

ÅIncreased loading of dissolved reactive phosphorus?  (blamed on 

conservational tillage and increased use of drainage tile) ï Maybe 

(stratification?) 

ÅIncreased use of tile risers?  Unknown 

ÅDelayed incorporation of fertilizer applications? Maybe 

ÅSins of the past, sediment loaded with P occupying intermittent streams that 

gets resuspended during rainfall events? ï Maybe 

ÅShunting of historic retention areas to avoid flooding of cities? - Maybe 

The Issue 



Managing Loss 

Pathways ï 

Source/Placement 



Source: Daverede et al., 2004.  Journal of Environmental Quality 33:1535-1544. 

ÅIncorporation versus surface application 

Phosphorus Loss 



Source: Kaiser et al., 2009.  Journal of Environmental Quality 38:299-308. 

ÅIncorporation of manure versus surface  

application 

ÅTillage done with disk harrows (3 locations), 

chisel plow (1 location), and rotary tiller  

(4 locations) 

 

Phosphorus Loss 



Source: Kaiser et al., 2009.  Journal of Environmental Quality 38:299-308. 

 

 

Looking at the previous study another way 

Phosphorus Loss  



Source: Kimmel et al., 2001.  Journal of Environmental Quality 30:1324-1330. 

ÅIncorporation versus surface application over a rotation (cumulative load over 2-

years) 

 

Phosphorus Loss 



Source: Kimmel et al., 2001.  Journal of Environmental Quality 30:1324-1330. 

ÅIncorporation versus surface application over a rotation (cumulative load over 2-

years) 

 

Phosphorus Loss 



Source: Ohio State field research 

ÅIncorporation versus surface application 

ÅTwo fertilizer materials (commercial and poultry litter) (conducted in Wauseon) 

 

Phosphorus Loss 



Source: Ohio State field research 

ÅIncorporation versus surface application 

ÅConducted at NWARS 

 

Phosphorus Loss 



Source: Smith et al., Ag & Environ. Letters, 2016. 

 

Phosphorus Loss 


