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Spongospora subterranea
has a long history in
agriculture

It was 1842 when Wallroth presented his
findings on a disease of potato tubers - ‘Der
Knollenbrand der Kartoffel’- to a scientific
audience in Germany.

This is the very first scientific document on the
pathogen.

He named the pathogen ‘Erysibe subterraned’,
and observed that the disease was well-known
among farmers in Germany (Thuringia), called

*Kartoffelwarzen”.

Der Knollenbrand der Kartoffel

Vom

Hofrathe Dr. Wallroth.

————— s i

| Die in den okonomischen Schriften unter dem Namen:
»» Kartoffelgrind, Kartoffelgnatz, Kartoffelwarzen,
Schorfkrankheit, Stockflecken unnd Faulniss der Kartof-
feln” viel Dbesprochene Krankheit der Kartoffel - Knollen er-
kannte ich lingst als eine Art des vegetabilischen Brandes
( Uredo, Ustilago und Cacoma der Autoren, KErysibe
Theop7w Adans., Murr., Wallr. nec DC.), und ertheilte

' primum flavicantibus dein fusco -virescentihus sub summa

tuberum subterrancorum vegetornm epidermide liveseente ma-
culari dein colliculosa lacero-fissa grumules avato - suhro-

" tundos hemisphaericos immersos polysporos iisque effoetis scro-

biculos superficiales nudos pracstantibus.

Nordhausen, d. 15. Febr, 1842,




Spongospora subterranea
h as d IO ng h IStO ry I n De Lagerheim G., 1891. Remarks on the
3 g I’I cu It ure fungus of a potato scab (Spongospora

solani Brunch.)
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question. If my SU.D‘[)O‘SltIOH be comeet thc fungus should be called
[_pon gospora subterranea (Wallr.), |

MICROBIOLOGIOAL LABORATORY AT QUITO June 24, 18)1

It took about 50 years until the pathogen became its actual name
‘Spongospora subterranea’ suggested by De Lagerheim.



-rhe domestication of potatoes
(Solanum spp.) probably
started at least 10 000 years
ago around Lake Titicaca (in
modern-day Peru and Bolivia),
when the first inhabitants of
this region began selecting
edible forms of wild potato
species. The wild species
_eventually crossed with each
other and produced
Jincreasingly better varieties.
The modern potato (Solanum
tuberosum) was apparently
domesticated about 7000
years ago from wild potato
species of the Solanum
brevicaule complex. However,
the emergence of agricultural
communities, in this and other
regions of South America, only
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Cuzco and Ollantaytambo, Peru. Some of the
infected tubers were obtained direct from the
fields of the Indians near the upper limit of
potato cultivation in the Panticalla Pass, be-

tween the Urubamba and Lucumayo wvalleys,

at an altitude of over 12,000 feet. Mr. Cook
states that potatoes are never imported in these
localities, only the original native wvarieties
being grown. Hence introduction of the dis-
ease from Europe or any other foreign locality
into this region of primitive potato-growing
seems most improbable. Both host and para-
gsite are apparently indigenous.

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/
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s 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 la

OK, a
specu

ke Titicaca?
oold hypothesis. But let me make a short detour on another road of

ation.
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Commercial peat substrate contaminated with Spongospora: What is behind

this phenomen?




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

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) H

2006: Breeder (Germany) leferent

2008: Breeder (Norway) - companies
2012: Breeder (Germany) . .

2012: Breeder (USA) - organisations
2013: Breeder (Germany) .

2015: Basic seed multiplier (Switzerland) - countries

2015: State station (Vermicullit/Belgium)

2018: Breeder (Netherland) - yearS!

2019: Diag. Clinic Colorado (USA)
2020: Breeder (Chile)

* 2023: Breeder (USA)
EAPR:

20" TRIENNIAL CONFERENCE —

Versailles - 914 july 2017




Goldenitzer Moor

decade before my final retLr_ement’ I—_fecn' oy Eosert
gn—thls henomen to f'?ﬂtﬂwe cause “and thUs Wrs As

ﬂ, yau can imagine. Tt"si_lgc,oj,m you Ioose when you have to dump
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T mfajr;ald but although the fact that we, a breeders lab and |,
¥ " ~independently found Spongospora-DNA in fresh sampled peat probes
— here in this moore in Germany - | couldn’t finally manage to prove
that peat can originally be contaminated with Spongospora, also because

of lack of time and monev.




End of detour, back to history



The first historical record of the potato
was made in 1537 when Jiménez de
Quesada led a Spanish expedition into
the highlands of modern-day
Colombia. This was followed by
descriptive accounts from southern
Colombia, northern Ecuador, southern
Peru, Bolivia and Chile. It became
obvious from these accounts that
potato was widely cultivated in the
South America highlands and that the
pre-Hispanic societies had developed
extremely diverse potato varieties
possessing unique culinary qualities.
Felipe Huaman Poma de Ayala wrote
an illustrated account of the Inca
culture, including potato cultivation
practices, describing the Andean foot
plow, potato planting, weeding and

RTINS lI}-Il\Il—?.‘G.iHI}J e ATt e

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

T T

order to ensure food security

N pareass

b ;ﬁ Potato. Year of the potato 2008, CIP
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from tubers 7.

from galls 3.09

In the late 16th centurQi"""canqui\stadors introduced potato plants from SA into Europe

which were later spread to other places by people movement (often Monks).

Gau RD, U. Merz, R.E. Falloon, P.C. Brunner, 2013. Global Genetics and Invasion History of the Potato Powdery Scab Pathogen, Spongospora subterranea f.sp. subterranea.
PLoS ONE 8(6): €67944. doi:10.1371/journal.pone.0067944



Finland 2013 §nongospora worldwide

® —
NV Philippines 2020

Crete 2014 Sri Lanka 2 %
Temperate zones
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‘ Origin
‘ Research . Recent report Mop Top Virus ‘ Report
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.
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Spongospora subterranea f.sp. subterranea:
A pathogen you should never lgnore'



1977: Internship on a farm with seed potato production at 840 m aS|
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



<P .
®e® Presence of S. subterranea in 1992

Contamination level of 78 soils at altitudes < 600 maSl

Farms belou 600 maS 21 healthy
soil infectivity 14 little
-. 15 little-medium
12 medium

16 high




Powdery Scab

Steadily increasing in incidence, severity and distribution over past decade
in SA

* Underestimated and misdiagnosed

e Stigma related to disease

e Long term survival of resting spores in soil

* Intensification of potato production — limit of virgin soil available

* Use of susceptible cultivars
Irrigation of the crop

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




POTATO

POWDERY SCAB [
PROJECT UPDATE B35

potatoes australia, summer 22/23 issue

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



HZPC Meeting, March 29 2018, Metslavier, The Netherlands

Ueli Merz, Plant Pathology/IBZ, ETH Zurich
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