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Coordinated Research Project D1.20.11

Title: , Integrated Isotopic Approaches for an Area-wide Precision
Conservation to Control the Impacts of Agricultural Practices on
Land Degradation and Soil Erosion (2009-2013)“

Objective:

v’ To develop the integrated use of both fallout radionuclides
(FRN) and compound-specific isotopic analysis (CSIA)

= To establish comprehensive soil redistribution patterns and

= to identify hot spots of critical land degradation in agricultural landscapes
for cost-effective implementation of precision conservation measures.

Duration: 2009 - 2013, 17 participants
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e ... The concept behind the CSIA method is that “land use” is usually
defined by the plants growing on that land.

e All plants produce a range of organic compounds that “leak” from
the roots or leach from leaves into the soil

e Soluble in water
* Bind to soil particles
* “fingerprint” to identify the source by its spectrum

e Different plants produce a similar range of organic compounds but
with different isotopic 613C values



CSIA of fatty acids for different plant species
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Compound-Specific Isotope Analysis

Derivatisation
Conversion of fatty acids
to their methyl esters
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Specific instruments and skills

* CSIA requires specific instruments and skilled operators
(Linking gas-chromatography via an on-line combustion interface to
isotope ratio mass spectrometry).

— Current analysis costs are high
— Cost of the analysis is expected to drop dramatically in

the coming years, reducing to as little as 65 USS per
sample.



CSIA of fatty acids for different land uses
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Critical hot spots of land degradation?
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Spatial variability of sediment deposition
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soil with water

Tightly bound to clays.
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Harmonized Protocol

A harmonized protocol for the application of CSIA to
identify critical sediment source areas and erosion
hotspots at the catchment scale (focus mainly on the
use of fatty acids) = Data exchange and comparison

— Tested in Australia, Austria, Belgium,
Canada, Ethiopia, Germany, New
Zealand, United Kingdom and Vietnam

— To be tested 2012-2013 in Chile, China
(2), Morocco, Poland, Russia and Syria

Boeckx et al., 2010



Integration of CSIA with fallout radionuclides
(FRNs) based techniques

Walling et aI.ﬁOlO

v’ Use of ’Be (short half-life of 53 days) for identification of
recent sediment deposits, which can then be sampled for CSIA
so that hotspots of recent land degradation can be identified



Integration of CSIA with fallout radionuclides
(FRNs) based techniques (2)
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