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Land and water pollution from the mining of heavy 
metals and naturally-occurring radioactive materials 
(NORMs) poses an expensive and technically difficult 
challenge to overcome worldwide, resulting in biodiversity 
loss and the degradation of potential agricultural, commercial 
or residential land. A more detailed understanding of plant 
and microbial interactions with radionuclides is necessary, 
both to quantify the risks associated with heavy metal and 
radionuclide transfer through food chains, and to assess the 
potential for plant and microbial bioremediation practices.  

Using the abandoned pitchblende mine of South Terras, 
Cornwall as a case study, the influence of arbuscular 
mycorrhizal fungi (AMF; a symbiotic association between a 
fungus and plant root) on plant lead (Pb) and uranium (U) 
uptake and transfer has been studied. Pb was selected as it is 
abundant at the mine site, forms a divalent cation and is non-
essential for plant nutrition, being analogous to U in these 
aspects. Understanding the influence of AMF interactions on 
the fate of heavy metals and radionuclides is critical as 
existing knowledge is limited, despite AMF being able to 
colonise 80-90% of plant species [1,2]. 

Mesocosms grown in controlled conditions are compared 
utilising a combination of microscopy, autoradiography, 
multi-elemental analysis, enzymatic assays and microdialysis 
techniques. This combination of data has helped to refine 
current understanding of Pb and U chemical uptake and 
transfer behaviour within the soil-fungi-plant system. Future 
work will use µ–XRF and XANES/EXAFS techniques to 
uncover the speciation characteristics of U within plant roots, 
and to better constrain the independent contribution of AMF 
to a plant’s U and Pb uptake and translocation behaviour. 
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