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41-2 - Neue Moleküle zur Bekämpfung von pflanzenparasitären Nematoden 
und Pflanzenpathogenen 
New molecules to control plant-parasitic nematodes and plant pathogens 
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Plant pathogens and pests cause severe yield and quality losses in agricultural crop 
production worldwide. The limited availability of sustainable and effective management 
options illustrates the need for new eco-friendly solutions to ensure plant health. Natural 
molecules such as bacterial and plant metabolites represent an invaluable source of active 
compounds which can be used as such or serve as chemical frameworks for the development 
of new antagonistic agents. Here we report the discovery and characterization of nootkatone 
and prodiginine molecules as new promising plant protection compounds. 
Among a set of selected plant metabolites, we identified the sesquiterpenoid nootkatone to be 
highly effective against the plant-parasitic cyst nematode Heterodera schachtii. A 5 ppm 
nootkatone treatment reduced infestation of the model host plant Arabidopsis thaliana by 
~50 %. Nootkatone neither affected the viability of the infective juveniles (J2) nor altered their 
attraction to plant roots but lead to a decrease of J2 that successfully penetrated into the root 
tissue. We found that nootkatone triggered the upregulation of plant defense-related genes 
involved in salicylic and jasmonic acid pathways.  
We evaluated the effect of the natural bacterial metabolite prodiogiosin as well as synthezised 
derivatives thereof on nematodes, plant-pathogenic fungi and plant development. 
Derivatization of prodigiosin proved to be a highly effective means to influence the 
compound’s activity against the different organisms and its beneficial impact on plant growth. 
We observed long-chained prodiginines to be particularly interesting. One derivative 
increased A. thaliana shoot weight by nearly 70 % and root weight by ~100 % compared to 
the mock control. Impact of the different prodiginines on the free-living nematode 
Caenorhabditis elegans, H. schachtii and plant-pathogenic fungi was dependent on the 
derivative and its concentration. In contrast to nootkatone, we observed that prodigiosin did 
not induce plant defense reactions but directly affects J2 fitness.  
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