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Downy mildew in hops, usually called peronospora, is caused by Pseudoperonospora hu-
muli and can lead to considerable losses in quality and yield due to weather conditions. 
For this reason, Dr. Alexander Feiner conducted a study on resistance to downy mildew 
in hops as part of his doctoral thesis in cooperation with the IPB in Halle (Saale) and the 
IPK in Gatersleben. 

To identify the molecular processes of natural resistance as well as genetic and metabolic 
markers for hop breeding, a metabolome-genome-wide association study was carried 
out on 192 genotypes. The researchers found out that some hop metabolites, especially 
phenylpropanoids, are correlated with resistance to downy mildew. In an independent 
validation experiment, a mixture of three putative prophylactic phenylpropanoids was 
applied on susceptible genotypes together with fungal spores. This external application of 
the substances, which are overrepresented in resistant genotypes, resulted in a reduced 
leaf infection. This confirmed their protective activity either directly or as precursors of 
active compounds. 

Figure: Different degrees of downy mildew seven days after infection. A) resistant, B) 
tolerant, C) slightly susceptible, D) susceptible, E) highly susceptible.

The metabolic and genetic markers obtained through this study provide a better under-
standing of the underlying resistance to downy mildew. In the future, this will allow a 
more precise selection of breeding partners and offsprings in hop breeding. 

The new Hopsteiner varieties Akoya and Solero have already been selected using these 
markers and therefore carry a very good downy mildew resistance.

Click here for the original publication:

Feiner A, Pitra N, Matthews P, Pillen K, Wessjohann LA, Riewe D. Downy mildew re-
sistance is genetically mediated by prophylactic production of phenylpropanoids in hop. 
Plant Cell Environ. 2020;1–16. https://doi.org/10.1111/pce.13906

If you need any further information, please contact us. (info@hopsteiner.de). 
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The Hopsteiner Webinar Speaker 
Series is a free online educational 
seminar with presentations from our 
lead researchers and hop scientists 
that unravel the mysteries behind 
hoppy brewing and the many chal-
lenges brewers face on a daily basis.

You can register using the direkt links 
above or using the form our homepage 
under:
https://www.hopsteiner.com/de/
hopsteiner-webinare-en/

Hard Resins – A Complimentary Bitter 
Fraction in Hops, Pellets and Total 

Resin Extract

Feb., 11th – Dr. Martin Biendl

Hop Products for low- and  
non-alcoholic beers

March, 4th – Frank Peifer

Total Resin Extract (TRE) - Deeper 
insights in this hop product  

(TRE from A to X)

Apr., 8th – Dr. Martin Biendl

Antimicrobial effects of hop compo-
nents on typical beer spoilage bacteria

May, 6th – Gastreferent Dr.-Ing. Mathias 
Hutzler (TUM), Sandro Cocuzza

Factors of influence on the input and 
yield of hop compounds 

in dry hopping

June, 10th – Frank Peifer

Best practice for the application of hop 
products

July, 8th – Mathis Geserer
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