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Spongosporasubterraneaf sp subterranea %
A pathogenyou should neverlgnore' ‘
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Spongosporaubterranea
hasalonghistoryin
agriculture

It was 1842 wheVallroth presented his
findings on a disease of potato tuberd’ 5 S NJ
Knollenbrandder KartoffeQto a scientific
audience in Germany.

This Is the very first scientific document on the
pathogen.

He named the pathoge¥rysibesubterranedl >
andobserved that the disease was wkiown
among farmers in Germany (Thuringia), called
*Kartoffelwarzeg @

Der Knollenbrand der Kartoffel

Vom

Hofrathe Dr. Wallroth.
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| Die in den okonomischen Schriften unter dem Namen:
»» Kartoffelgrind, Kartoffelgnatz, Kartoffelwarzen,
Schorfkrankheit, Stockflecken nnd Fiulniss 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, Krysibe
Theophr 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,




Spongosporaubterranea

hasa Iong hIStO ry In De Lagerheim G., 189Remarkson the
ag NiCu |tu e L%Tgﬁis;rfui Eﬁ.t)ato scab(Spongospora
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question. If my SU.]T[)O%]UOII be comect thc, fungus should be called
(Spongospora subterranea (Wallr.) |

MICROBIOLOGIOAL LABORATORY AT QUITO June 24, 18J1

It took about50 yearsuntil the pathogenbecamelits actualname
\Bpongosporaubterrane&suggestedy 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
specxes The wild species
. eventually crossed with each
- other and produced

“increasingly 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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I 6 2 dzi yearrs@gmsiartedthe domesticationof wild potato-like plantsaroundthe LakeTiticaca(PeruBolivig
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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 rethitat of Spongospora
subterranea ScienceDecember
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Therealworld by Trafalgar, https://www.trafalgar.com/realvord/peruvianpotatoes/
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Isit possiblethat the pathogen,whichmayhavebeenoriginallyan
aquaticorganism fusedwith an ancientpotato-like plant in the regionof

the lakeTiticac&
OK, a bold hypothesis. But let me make a short detour on another roac
speculation.
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Commerciapeat substratecontaminatedwith Spongosporawhatis behind
this phenomer?
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Reports of mini tuber infection with powdery scab
after multiplication (trays, pots, floor beds)

1998: Basiseedmultiplier (Switzerland
2000:Breeder(France)
2003:Breeder(Germany)

2004: Basiseedmultiplier (Switzerlang
2004:Breeder(Germany)

2005: Basiseedmultiplier (Switzerlang

2005: Substrat@roducer(UK) g
2006:Breeder(Germany) lefe rent
2008:Breeder(Norway) - Companies
2012:Breeder(Germany) ] ]
2012:Breeder(USA) - organisations
2013:Breeder(Germany) .

2015: Basiseedmultiplier (Switzerlang - countries

2015: Statestation (Vermicullif Belgiun)

2018:Breeder(Netherland - yea'rg

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

a * 2023:Breeder(USA)
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GoldenitzemMoor

APeat hasa swampy hlstory where water and plants have coeX|sted___._;:

Ty e

"Alnthe last decade before my flnal retlfemem;I focheetER T
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gn—~th|s' henomente f'“nd,the cause and’musahed'pmeeders As
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enppF g o er—-You eanJimagineit jalog,effmﬁey you loose whenlyave todump
agcd/ IWuchon |

B "ﬁd_ ﬁajfald but althoughthe factthat we, abreederslab and I,

i mdependentlyfound SpongospordNA infreshsampledpeatprobes
¢ herein thismoorein Germany: | O 2 dzf fiRajffy@hanageto prove
that peat canoriginallybe contaminatedwith Spongosporaalsobecause

of lack of time anagnonev



End of detour, backto 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

lI}-Il\Il—?.‘G.iHI}J e ATt e

Firstrecordsof potato in SouthrAmericawere madeby membersof Spaniskexpeditions starting1537 in Colombia
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order to ensure food security

N pareass

hie Potata Year othe potato 2008, CIP



Inthe late 16thcentug c;onqwstadormtroduced potato plants from3Ainto Europe
which werelater spreadto other places by people movement (often Monks).

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



Finland2o1 - Snongosporavorldwide
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‘Research @ Recenteport Mop Top Virus ‘ Report

Todayproblemswith Spongosporavere widespreadand occurmostlyin the temperatezonesor at higher
altitudes(f.i. inthe Andeg. Themostrecentreportscamefrom Sri LankaCrete CyprusFinland The
Philipinesandfinally Chile
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- 1977 Internshipon afarm with seedpotato productionat 840 maS|
- Farmerhad often problemswith powderyscab

- Thediseasevasmore presentin the hilly re-
gionsbut beganto spreadto the lowlands

1984 Anapplicationfor researchmoneyfor |
a PhDproject, sentto the SwisdPotato Association

Theiranswer "Ourfarmersknow how to dealwith this minor diseasé

- 1991 Lowlandfarmersreported powderyscabproblemswith cv Agria
and claimedthat they neverhad problemsbefore

- 1992 Survey ofoilson farmscroppingcv Agria
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®e® Presence of. subterranean 1992

Contamination level of 78 solls at altitudes < 60MhaSl

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 Bs3Norkshop Neuchate019




POWDERY SCAB [55
PROJECT UPDATE B&%

potatoesaustralig summer22/23issue
Howeverit isthe effectson the roots which
havethe greatestinfluenceon yield. Symptoms
on rootinfectionare not alwaysvisible,with

the resultpowderyscabcanbe an under-
estimateddisease

Statementby CalumWilson, TIA, Australigirojectleader
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Doi: 10.1111/ppa.12419

Root infection of potato by Spongospora subterranea:
knowledge review and evidence for decreased plant
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ETHzurich Biology

2008

AThe potato industry of Washinglton State I
to roots caused by powdery scab and its potential to reduce yield
wei ght i n tonnage and affect tuper size ar

HZPC Meeting, March 29 2018, Metslavier, The Netherlands Ueli Merz, Plant Pathology/IBZ, ETH Zurich 21



