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Wireworms, the larvae of click beetles, pose a significant threat to various agricultural crops
globally, such as potatoes, by feeding on subterranean plant parts. Current control options are
limited and frequently show low success rates. Microbial biocontrol, specifically using
entomopathogenic fungi like Metarhizium brunneum, could be a potential solution against
wireworms. This fungus has shown promise in laboratory and semi-field studies, yet
implementation in agricultural practice remains difficult. This is due to barriers in using
entomopathogenic fungi as biocontrol organisms overall, such as unsuitable legislation for
their registration as plant protection products, variability in efficacy, and challenges particular
to wireworm control connected to the behavior and biology of the insect pest.

Three of these challenges were addressed in this thesis: namely, environmental safety
assessments for registration purposes, field implementation using a preventive application
approach, and variability in field efficacy in relation to the plant cover present during the
application period and its influence on the efficacy of the biocontrol agent.

We created a protocol tailored to biocontrol organisms such as entomopathogenic fungi to
detect lethal and sublethal effects on non-target organisms, which can be used as a basis for
standardized protocols for the evaluation of the environmental safety of biocontrol organisms
to remove existing barriers to their registration. We aimed to improve field efficacy by
applying the fungus preventatively together with the sowing of winter cover crops in late
summer, adjusting to the fungus’s ecological and environmental requirements, as well as to
wireworms’ behavior. While we were able to strongly increase fungal abundance in soil,
reduction in crop damage remained variable. Therefore, we investigated the impact of
selected winter cover crops on wireworm damage in the subsequent cash crop potato, when
combined with M. brunneum application. The study focuses on the interaction between plant
cover, wireworm development, damage and control, and the importance of cover crop
selection. Overall, the thesis presents several puzzle pieces to develop successful strategies
for wireworm control in the future.
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