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Oxygen isotopes in phosphate: Can it work in the soil/plant system? 
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First used as a paleotemperature tool (Longinelli and Nuti 1968), oxygen stable isotopes in 
phosphate ( 18O-P) are gaining importance in understanding the phosphorus (P) cycling in the 
environment. The theoretical foundations for its use lie in the following points: in natural systems, P 
is bound to oxygen (O) which has three stable isotopes; inorganic processes at ambient temperature 
can not break P-O bonds, but organic processes can, promoting exchange or incorporation of O 
from ambient water; depending on the process at work, equilibrium or kinetic fractionation 
accompany these exchanges (Blake et al. 2005), but equilibrium seems to prevail in natural system. 
Enzymatic activities are suitable examples: inorganic pyrophosphatase, ubiquitous intracellular 
process, promotes temperature-dependent equilibrium between O associated to P and O in water. 
On the other hand, extracellular enzymatic catalysis of organic compounds, such as alkaline 
phosphatase, release inorganic phosphate, which partially inherits the signature of the original 
compound but also incorporates O with kinetic fractionation. Pioneering studies have focused on 
processes (Blake et al. 2005) and on the marine P cycle (Colman et al. 2005; Paytan et al. 2002). 
Only recently researchers have used  18O-P to track P sources in surface water bodies and soils 
(Elsbury et al. 2009; McLaughlin et al. 2006) and to understand soil development processes (Mizota 
et al. 1992). However, they were not fully successful in identifying processes and sources as little 
information on the effects of processes on the  18O-P of P pools and of P sources is available. But 
what can we really expect from using  18O-P in soils? Which processes will be paramount and to 
which extent the  18O-P of a soil P pool will be affected? We have developed a conceptual model 
where we consider inorganic and organic processes acting in the soil/plant system and fluxes 
between the different P pools accompanying these processes. Finally we hypothesize on the 
expected imprints on the  18O-P of the P pools. Results from preliminary experiments and field 
observations will support our model. 
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