
Plant microorganisms exhibit multiple functions, which are 
important for the growth of plants in natural, often stressful 
environments. Some microorganisms fix atmospheric 
nitrogen, transforming elemental nitrogen to ammonium, 
and make it available to the plant. Prominent nitrogen fixers 
are rhizobia, inducing and occupying nodules on leguminous 
plants (e.g. soybean, lentils, chickpea and alfalfa). These 
nodulesnodules represent micro-factories, in which nitrogen fixation 
and nutrient delivery takes place. Other microorganisms 
solubilize phosphates tightly bound on soil particles or 
mobilize micronutrients. 

All plants are colonized by a large number of highly diverse 
microorganisms. Most of these microorganisms derive from 
the soil environment, where they play an important role in 
soil health and nutrient cycling. Plant roots secrete various 
substances, so-called root exudates, which attract 
microorganisms and represent an important food source for 
these microorganisms. Because of this nutrition-rich 
environmentenvironment the rhizosphere (the soil around roots) is a 
hotspot of microbial diversity and activity. Several of the 
rhizosphere microorganisms colonize the surface of roots and 
enter into the plant roots. Once a microorganism colonizes 
the interior of a plant, it is called an endophyte. Endophytes 
may proliferate only in specific plant organs, such as roots, or 
may translocate from roots to stems, leaves, flowers and 
even seeds.even seeds.

Similar to human microbiomes, plant microbiomes 
(comprising up to thousands of microbial species) also play 
an important role for the nutrition, health and resilience of 
their hosts.
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Plant microbiomes have an important role in outcompeting 
invading plant pathogens and thereby reducing plant disease. 
Some microorganisms produce compounds to fight against 
pathogens. Furthermore, many microorganisms produce key 
hormones important for plant growth or have mechanisms to 
enhance stress resilience. 

MASTERMASTER scientists are developing microbial strains as 
biological agents to reduce contamination of fodder plants, 
e.g. maize with fungal pathogens such as Fusarium. This 
fungus is not only harmful to the plant but also produces 
highly toxic compounds called aflatoxins. By developing a 
biocontrol agent we will be able to reduce fungal 
contamination as well as the level of aflatoxins.

WithinWithin the MASTER project, suitable production methods will 
be developed, as well as formulations to help with the 
application of the biocontrol agent by the farmer in the field. 
Furthermore, microorganisms acting as bio-fertilizers will be 
developed for grass. All strains will be tested under field 
conditions.
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