
Organic Phosphorus 
Solid phase interactions 

Courtney Giles, PhD Candidate 
School of Engineering, Environmental Engineering 
 
Geochemistry of Natural Waters (GEOL235) 
Tuesday 25 October 2011, 2:30-3:45pm Delehanty 219 



What I Study: 

Organic P: 
PHYTATE 



What I Study: 

Organic P: 
PHYTATE 

How can soil bacteria do this? 



What I Study: 

Organic P: 
PHYTATE 

Siderophores/Organic Anions 



What I Study: 

Organic P: 
PHYTATE 

Result:  
Plant availability INCREASES 
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Seed/grain, eukaryotes 

Biological   

 Phospholipid break-down 
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Organic Phosphorus ORIGINS in SOIL 



The Phytate Story  

Manures 

Feed Digestion 

Animal Feed 

Plant Seeds 
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Celi et al. 2000 

Phytate and Phosphate on Calcite Abiotic 
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PHYTASES 
Fungus 
Bacteria 
Plants 
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Section 1  

The Inositol Phosphates in 

Soils and Manures ABIOTIC PROCESSES 

BIOTIC PROCESSES 

PHYSICAL PROCESSES 
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‘The Inositol Phosphates in Soils and Manures: Abundance, Cycling, and 
Measurement’. Giles, CD, BJ Cade-Menun, JE Hill, 2011, Can. J. Soil Sci., in press. 
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‘The Inositol Phosphates in Soils and Manures: Abundance, Cycling, and 
Measurement’. Giles, CD, BJ Cade-Menun, JE Hill, 2011, Can. J. Soil Sci., in press. 
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Barbara J. Cade-Menun 2007 

Solution 31P Nuclear Magnetic Resonance Spectroscopy 



‘The Inositol Phosphates in Soils and Manures: Abundance, Cycling, and 
Measurement’. Giles, CD, BJ Cade-Menun, JE Hill, 2011, Can. J. Soil Sci., in press. 
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Solution 31P Nuclear Magnetic Resonance Spectroscopy 
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 
Negligible under 
environmental conditions… 
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Possible with Organic Anions/Siderophores… 
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- Citrate                 - Oxalate 
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Methods…. 



Desorption Kinetics 

Average Rate of 
Desorption in 0-4 h 

(mmol L-1 h-1 ) 

InsP6 0.01 

Fe 0.49 

Average Rate of 
Desorption in 6-37 h 

(mmol L-1 h-1 ) 

InsP6 0.004 

Fe 0.74 

Ascorbate Example…. 
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Influence of pH and Oxalate Concentration  

Oxalate Example…. 
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Questions? Comments? Concerns? 

cdgiles@uvm.edu 
Perkins 203 
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