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To date, large areas of farmland are fertilized without knowledge of the actual state of the soil which causes
overfertilization and nitrate pollution of the groundwater. Electrical impedance spectroscopy (EIS) lends itself
to the in-situ characterization of the composition of materials. Different material systems can be classified
based on characteristic features of the impedance spectra. However, it is not at all clear if one can also
extract quantitative information on species concentrations outside controlled laboratory environments.
Soils resemble mixtures of sand, clay, and organic material in their composition and texture. This raises
an intriguing question: could EIS be applicable in harsh and time-varying field environments to solve
environmental problems? If the research results are positive, a demonstrator that can be attached directly
to agricultural equipment will be developed in order to determine the nitrate contamination of the soil during
field cultivation so that farmland can be fertilized only where required and to the extent required.
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