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% of applied nutrients captured by crops
30-50% of N
~45% of P
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Clay mineralogy

High sorption capacity:
Amorphous alluminosilicates
Fe oxides
Al oxides

Moderate sorption capacity:
Crystalline aluminosilicates
Humic compounds 
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Cumulative P additions as Farm Yard Manure (FYM) or P fertilizer by 1903
And P removal in wheat, potato and barley harvests to present at Exhaustion
Land Plots—Rothamsted Research, U.K. (Blake et al. 2003)
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P FERTILIZER
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P-enriched organic and inorganic particles

Water and wind erosion

wetland

river
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FACTORS AFFECTING P LOSS TO WATER AND WIND
Tillage practices
Slope
SOM content
Soil texture
Duration of time without vegetative cover
Intensity of rainfall events



Sharpley et al. 1995
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Ag SOIL storage
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P-enriched organic and inorganic particles

Water and wind erosion
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Freshwater
Sediment
Storage
3.1 Tg/yr
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Pelagic deep ocean
(Howarth et al. 1995)
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Imbalances in the budget reflect the
uncertainty and are most likely due to
underestimating burial, with riverine
input being the second largest
uncertainty.

(Howarth et al. 1995)
Pelagic deep ocean

Atmospheric
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P FERTILIZER
(ORGANIC OR INORGANIC)

SOILSOIL
10-90 % of applied P might be taken
Up by the crop

Average ~45% 

MANAGEMENT FACTORS
Crop selection
Crop deployment in time and space
Soil pH management (lime)
Alleviation of other crop limiting factors
Mycorrhizal colonization (?)
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Concentrated Animal Production

Rural to urban food shipments



Beaton et al. 1995



Optimize the utility of P fertilizers, a scarce, non-renewable, non-substitutable and 
Highly valuable resource, rather than simply try to find the most effective sinks.


