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Fields of Activity

Pathogen diagnostics – detection, identi� cation, di� erentia-
tion and characterisation of plant pathogens

• Biological, serological and molecular methods for the 
detection and surveying of genetic diversity (strains, races, 
pathotypes, etc.) of pathogens 

• Ultrastructure of host-pathogen interactions

• Quality management of diagnostic protocols

• Morphological and physiological properties, structural and 
functional genetics of pathogens

• Serological diagnostics and preservation of the pathogen 
collections

Ecology of microorganism associated with crop plants or 
phytopathogens

• Plant and soil speci� c micro� ora and  strategies to use it to 
improve crop yield and sustainability

• Interactions between pathogens, antagonists and plants

• Dissemination and genetic mobility of antibiotic resistance 
genes

• Human pathogens associated with crop plants
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Plant viruses visualized by electron microscopy  Experimental greenhouse



Carrots damaged after nematode infestation 

Who we are?

Biologists, Agronomists and Biochemists Working 
as a Team

The Institute for Epidemiology and Pathogen Diagnostics is one 
of 16 research institutes of the Julius Kühn-Institut (JKI). The JKI is 
the Federal Research Centre for Cultivated Plants, both a federal 
research institute and a higher federal authority reporting to the 
Federal Ministry of Food and Agriculture. We develop the scien-
ti� c bases for the guidance and professional endorsement of our 
ministry in the � eld of phytomedicine and plant protection. 
In cooperation with the Federal Plant Variety O�  ce, we accomp-
lish sovereign functions in the framework of examination of vari-
eties for resistance to viruses and nematodes. We also cooperate 
closely with the plant protection services of the federal states 
and numerous national and international scientifc partners as 
well as with plant breeders. To re� ect the overall responsibility for 
a broad spectrum of plant pathogens the institute is divided into 
the following research groups:

• Nematology
•  Bacteriology/Microbial ecology
• Mykology 
• Virology

What we do?

The Pathogens of Cultivated Plants are our Research 
Objects

The Institute provides important inputs to ful� l the current strate-
gies of our government in the areas of agriculture and consumer 
protection. Even today pathogens, i. e. viruses, bacteria and fungi, 
as well as animal pests cause tremendous crop losses. In addition, 
they can reduce quality of harvest and even produce toxic substan-
ces. The basis of any counter measurements is the availability of spe-
ci� c detection methods that are e� ective, reliable and highly-sensiti-
ve. All four working groups focus on the development, optimisation 
and standardisation of these techniques.

The detection methods are applied in epidemiological tests whe-
re, for instance, the aim is to gain knowledge about the complex in-
teraction between hosts and pathogens. They are also necessary to 
evaluate the potential of new pathogens for their spatial and seaso-
nal spread. Fast and reliable diagnostics are the premise for the ef-
fective surveillance of pathogens in agricultural land. Plant breeders 
also need these diagnostics for the development of new resistant 
varieties, which can reduce the need for chemical control of patho-
gens thus developing a more environmentally-friendly and sustai-
nable agriculture. 

Today, crops are considered to be biological systems. With respect 
to the production of healthy plants, the scienti� c focus should not 
soley be directed toward the organisms causing the primary symp-
toms. It is becoming clear that, for example, soil-borne microorga-
nisms in the rhizosphere are also important for the healthy develop-
ment of our crops. However, so far little is known about the microbi-
al potential of soils and the complex interactions of microbial com-
munities and plants are poorly understood. Therefore, the Institute 
has several research projects to investigate these interactions. 

The Institute uses a broad range of diagnostic methods com-
bining classical biological methods with serological and molecular 
techniques as well as light and electron microscopy. The Institute 
maintains reference strain collections of phytopathogens and pro-
duces diagnostic antisera for their own requirements and for sci-
enti� c partners.

Fields of Activity

Epidemiology of infected crops with viruses, bacteria, fungi 
and nematodes
• Biology of viruses, bacteria fungi and phytopathogenic 

nematodes as well as their dissemination, frequency and 
population dynamics

• Cause of symptoms and diversity (biological and genetic) of 
the causal agents

• Transmission and dispersal pathways as well as the inter-
actions between pathogens and host plants as well as the 
interactions between plant viruses and their vectors

• E� ect of climate change and changes in agricultural produc-
tion systems on the spectrum of pathogens as well as the 
progression of plant diseases.

Virus detection by isothermal DNA ampli� cation (LAMP)   Di� erent microbial communities on plant roots 

Quanti� cation of virus content in plants


