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Pathogen
- Persistence
- Mass inoculum
- Dissemination
- Genetic diversity
- Virus vector: Mop Top

Disease I Powdery sab

- Quality
- Seed health

Disease II Root galls

- Stealth soil cont.
- Impact on yield
      due to root hyperplasia



Spongospora subterranea 
has a long history in 
agriculture

It was 1842 when Wallrothpresented his 
findings on a disease of potato tubers -Ψ5ŜǊ 
Knollenbrandder KartoffelΩ- to a scientific 
audience in Germany. 

This is the very first scientific document on the 
pathogen.

He named the pathogen ΨErysibesubterraneaΩΣ 
andobserved that the disease was well-known 
among farmers in Germany (Thuringia), called 
*KartoffelwarzenέΦ



De Lagerheim G., 1891. Remarks on the 
fungus of a potato scab (Spongospora 
solani Brunch.)

Spongospora subterranea 
has a long history in 
agriculture

It took about 50 years until the pathogen became its actual name 
ΨSpongospora subterraneaΩ suggested by De Lagerheim.



!ōƻǳǘ млΩллл years ago started the domestication of wild potato-like plants around the Lake Titicaca (Peru/Bolivia)

The Odyssey of the Potato. Year of the potato 2008, CIP



Lyman G.R. and J.T. Rogers, 1915. The native habitat of Spongospora 
subterranea. Science, December.
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The real world by Trafalgar, https://www.trafalgar.com/real-word/peruvian-potatoes/



Is it possible that the pathogen, which may have been originally an 
aquatic organism, fused with an ancient potato-like plant in the region of 
the lake Titicaca?

OK, a bold hypothesis. But let me make a short detour on another road of 
speculation.



Commercial peat substrate contaminated with Spongospora: What is behind 
this phenomen?



1998: Basic seed multiplier (Switzerland)
2000: Breeder (France)
2003: Breeder (Germany)
2004: Basic seed multiplier (Switzerland)
2004: Breeder (Germany)
2005: Basic seed multiplier (Switzerland)
2005: Substrate producer (UK)
2006: Breeder (Germany)
2008: Breeder (Norway)
2012: Breeder (Germany)
2012: Breeder (USA)
2013: Breeder (Germany)
2015: Basic seed multiplier (Switzerland)
2015: State station (Vermicullit/Belgium)
2018: Breeder (Netherland)
2019: Diag. Clinic Colorado (USA)
2020: Breeder (Chile)
2023: Breeder (USA)

Reports of mini tuber infection with powdery scab
after multiplication (trays, pots, floor beds)

Different 
- companies
- organisations
- countries
- years!



Göldenitzer Moor

ÅPeat has a swampy history where water and plants have coexisted. 

ÅIs there any relationship to the history of Spongosporaand potato?

ÅIn the last decade before my final retirement, I focused my research 

on this phenomento find the cause and thus help the breeders. As 

you can imagine it`s a lot of money you loose when you have todump 

a complete production

ÅLΩƳ afraid but although the fact that we, a breeders lab and I, 

   independently found Spongospora-DNA in fresh sampled peat probes 

   ς here in this moore in Germany - I ŎƻǳƭŘƴΩǘ finally manage to prove 

  that peat can originally be contaminated with Spongospora, also because 

  of lack of time and money.



End of detour, back to history



The Odyssey of the Potato. Year of the potato 2008, CIP

First records of potato in South-America were made by members of Spanish expeditions, starting 1537 in Colombia



Gau RD, U. Merz, R.E. Falloon, P.C. Brunner, 2013. Global Genetics and Invasion History of the Potato Powdery Scab Pathogen, Spongosporasubterraneaf.sp. subterranea. 
PLoS ONE 8(6): e67944. doi:10.1371/journal.pone.0067944

In the late 16th century, conquistadors introducedpotato plants from SA into Europe
which werelater spread to other places by people movement (often Monks). 



OccurenceSpongosporaworldwide

RecentreportResearch Mop Top Virus

Origin

Report

Cyprus 2016

Crete 2014 Sri Lanka 2011

Temperate zones

Finland 2019

Philippines 2020

Chile 2020

Today problems with Spongospora were widespread and occur mostly in the temperate zones or at higher 
altitudes (f.i. in the Andes). The most recent reports came from Sri Lanka, Crete, Cyprus, Finland, The 
Philipines and finally Chile.

file://hest.nas.ethz.ch/green_users_all_homes/umerz/Vortraege und Poster/Spongospora/2018/HZPC/Jacquie.pptx


Spongospora subterranea f.sp. subterranea:
A pathogen you should never ignore!



- 1977: Internship on a farm with seed potato production at 840 m aSl

- Farmer had often problems with powdery scab

- The disease was more present in the hilly re-
   gions but began to spread to the lowlands

- 1984: An application for research money for
 a PhD project, sent to the Swiss Potato Association

- Their answer: "Our farmers know how to deal with this minor disease"

- 1991: Lowland farmers reported powdery scab problems with cv Agria 
and claimed that they never had problems before

- 1992: Survey of soils on farms cropping cv Agria



Presence of S. subterranea in 1992

Contamination level of 78 soils at altitudes < 600 maSl

21 healthy

14 little

15 little-medium

12 medium

16 high

U. Merz, 1999



J. Van der Waals, SA; 2nd Int. Sss Workshop, Neuchatel 2019



However, it is the effects on the roots which 
have the greatest influence on yield. Symptoms 
on root infection are not always visible, with 
the result powdery scab can be an under-
estimated disease.

Statement by Calum Wilson, TIA, Australia; project leader

potatoes australia, summer 22/23 issue



HZPC Meeting, March 29 2018, Metslavier, The Netherlands Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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ñThe potato industry of Washington State is concerned with damage 

to roots caused by powdery scab and its potential to reduce yield 

weight in tonnage and affect tuber size and quality.ò  


