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In Germany, the Renewable Energies Act (EEG) and the associated legal ordinances and regulations have caused a sharp increase of agricultural biogas plants, which mainly digest renewable raw materials (RRM). The systems are mainly processed under mesophilic temperatures and continuous feeding of organic material. It is assumed that low process temperatures do not lead to an extensive inactivation of plant pathogens and therefore to a hygienisation of the substrate. Within a joint research project the risk of spreading plant pathogens by the increased use of RRM in biogas plants and application of the digestates to arable land has been estimated. Initially a screening of the inactivation of selected pathogens was carried out in lab-scale anaerobic digestion experiments. The results obtained were validated in a full-scale biogas plants. 
The investigations were carried out with raw materials relevant for methane production (cereals, sorghum, sugar beet) in Germany. The selected substrate-specific pathogens are soil-borne and therefore able to infect their host plant from the ground. Following host-pathogen-systems were considered: sorghum - Fusarium proliferatum or F. verticillioides, rye - Alternaria alternata, wheat grain – A. alternata and sugar beet – Sclerotinia sclerotiorum. As potatoes are of a high economic importance infecting pathogens such as Rhizoctonia solani, Potato Virus Y (PVY) and Synchytrium endobioticum were supplemented. With the exception of Synchytrium endobioticum infected plant material was applied exclusively. The infected plant material was introduced into the process using cylindrical carriers of polypropylene. The influence of exposure time, storage of the digestate and a prior ensiling of the plant material were analyzed in regard to the inactivation of pathogens. 
Results obtained show that in lab-scale fermentation experiments the time required for a complete inactivation of the pathogens varied dependant on the pathogen species. Most of the pathogens tested were inactivated within 6 hours. Yet, in fresh sorghum no viable F. proliferatum and F. verticillioides were detected after 138 hours. The ensiling of fresh sorghum considerably accelerated the inactivation. F. proliferatum was already inactivated within 24 hours while F. verticillioides required only 6 hours. The inactivation of A. alternata in rye already took place during the ensiling process. In general the storage of the digestate can shorten the required time for inactivation. S. endobioticum, causing potato ward disease, could not be inactivated at all.

In full-scale biogas plant the required exposure time was partly longer than expected on the basis of the lab-scale experiments. For a complete inactivation the following incubation times were determined:  

F. proliferatum (sorghum, fresh): 

138 h

F. verticillioides (sorghum, fresh):
  
  72 h

F. verticillioides (sorghum, ensiled):
  48 h

S. sclerotiorum (sugar beet): 
    
    6 h
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