Detecting biological effects of air pollutants with sensitive organisms (lichens)
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We use sensitive organisms (lichens) to assess the biological effects of air pollution on the ecosystems, in particular around point sources of environmental contamination. Our purpose is testing and selecting physiological parameters and functional groups of lichen species suitable for bioindication purposes. Our research focuses on the estimation of the biological effects of air pollution from: 1) waste management strategies (incineration, landfilling, industrial composting), 2) use of renewable energy sources (geothermal energy), 3) cement production (quarries, cement plants), 4) urban environment (vehicular traffic, domestic heating), 5) agriculture (livestock farming, agricultural activities; nitrogen pollution), and environmental alterations linked to climatic stress, in particular in dry environments.

We investigate biodiversity, element bioaccumulation and physiological responses in native and/or transplanted lichens around point sources as well as in lab experiments. We also record  physiological responses of sensitive/tolerant species treated under laboratory conditions with specific pollutants to foresee future changes at community level. In particular, at physiological level we deal with the damage endured by cell membranes (measured as electrolyte leakage), photosynthetic efficiency, measured as chlorophyll a fluorescence emission, chlorophyll degradation, overall viability assessed by the enzimatic activity of dehydrogenase, ergosterol and MDA production and the alteration of other secondary metabolites.

We are recently developing a method to use the variation of magnetic properties of lichens exposed to air pollution as biological indicator, in particular in connection to traffic emissions, landfills and cement production. All data support the use of lichens as a reliable and effective system to monitor the effects of air pollution at ecosystem level.
