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Spatial variability of δ18O-PO4 in soils.
Steve Granger (1), Martin Blackwell (1), Federica Tamburini (2), Rongrong Guo (3), Sabine Peukert (1,4), and
Steve McGrath (5)
(1) Rothamsted Research, North Wyke, Okehampton, Devon, EX20 2SB, United Kingdom (steve.granger@rothamsted.ac.uk),
(2) Group of Plant Nutrition FMG C24, Eschikon 33, 8315 Lindau (ZH), Switzerland., (3) University of Bristol, Senate
House, Tyndall Ave, Bristol, Bristol, BS8 1TH, United kingdom, (4) University of Exeter, Northcote House, The Queen’s
Drive, Exeter, EX4 4QJ, United Kingdom., (5) Rothamsted Research, West Common, Harpenden, AL5 2JQ, United Kingdom.

There is growing interest in the potential for using the δ18OPO4 values of different phosphate sources in the
environment to enable identification of sources of phosphate in surface waters. The basis of the study is the belief
that different sources of PO4 may have different δ18O values. One of the primary sources of PO4 in runoff from
agricultural land is the soil itself. Therefore, in order to account for the PO4 derived from soils in surface waters,
it is vital that the degree of spatial variability of its δ18O isotopic values are known, in order that suitable soil
sampling approaches can be taken when assessing the soil as a source in future studies. A spatial study of the
variability of the δ18OPO4 variability of soils collected from a grazed pasture on the North Wyke Farm Platform
was carried out incorporating grid-sampling at a range of spatial scales. Results show that variability across a
range of scales is minimal, meaning that, in this case, a relatively small number of samples would be required in
order to identify accurately the mean δ18OPO4 value of the soil. This study represents an important contribution
towards the methodological development studies required in this field of research in order that the full potential of
the δ18OPO4 technique for biological and environmental research can be achieved.


