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Phosphorus (P) is indispensable for all living organisms. Plants and soil organisms take up P as 

orthophosphate from the soil solution, assimilate it and release it to the soil in different forms. In 

addition, in agricultural systems a significant proportion of the P taken up by plants can be exported 

with the harvest or in animal products. Agricultural soils contain between 30 and 70% of the total P 

in organic forms and in their upper horizon up to 10% of soil total P can be found in the microbial 

biomass. These organic P forms have different turnover rates and can be differently influenced by 

management practices. This review will highlight the pools of organic P, the actors controlling 

biological P transformations in soils and the methods used to analyze them. At the end, examples 

showing the relevance of these processes in P cycling will be presented for different ecosystems. 

We will not consider rhizospheric processes in this review as they will be dealt with in another 

presentation. 

The techniques for measuring and characterizing organic P pools will be first addressed. These 

include chemical extractions, nuclear magnetic resonance spectroscopy, X-ray absorption 

techniques and the targeted use of phosphatase enzymes. The recent advances made in analyzing P 

species in intact microorganisms which were extracted from the soil will also be covered. The role 

of soil micro-organisms in solubilizing mineral P compounds, producing extracellular phosphatase 

enzymes and scavenging and releasing P under different conditions will be analyzed. The recent 

developments in the use of phosphorus radioisotopes to assess microbial P turnover and organic P 

mineralization will also be covered. The potential of using the stable oxygen isotopes associated to 

P compounds to trace biological processes occurring at different time scales during P cycling in 

soil/plant systems will be presented. Finally, the importance of these biological reactions, their 

drivers and their significance for plant nutrition and P management in cropped and in grasslands 

soils will be sketched.


