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Sarna polvorienta (Powdery scab)y Agallas
(Root galls) de la papa are both caused by

Spongospora subterranea

a protozooan organism living in the soll
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S. subterranea : (hypothetical ) Life cycle

Fusion Zygote

S

@ R
ﬁ - .@ Plasmogamy? @ Karyogamy?
\ - ::.:f : / . . \ '. ]
prim. [ - b @n

Single/spore e sec. .
(_ Zoospores Infection
n < < ﬂ‘; Zoosporangium ®

. P ‘
{0 A=)
S| ) .
Spore ball ~ uninucleate
\ — ® = = Plasmodium
®~ @@® @~ [
= . (ee (e (e @
L -- A -

Meiosis?

— == Mitosis?

Professional Meeting, 2020, Chile @ Ueli Merz, Plant Pathology/IBZ, ETH Zurich



ETH:zUurich

S. subterranea

Life cycle part | Survival:

production of
resting structures

Sporosorus /
Restingsporeball
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Survival structure : Sporosorus

Tomato root infection after heat treatment (1h)

A 500-1000 single spores
A Viability : > 10 Jahre
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Very resistant to environmental stresses

Heat treatment of sporosori

Tomato root infection after heat treatment (1h)

Bioassay with tomatoes
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S. subterranea
Life cycle part Il

Host infection

Host infection

Zoospores emerge

Prim. zoospore

Professional Meeting, 2020, Chile Ueli Merz, Plant Pathology/IBZ, ETH Zurich



ETHz(rich Biology

S. subterranea
Life cycle part Il

Multiplication

Zoosporangia

‘-

Sec. zoospore

in the roots

Zoospores emerge
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Spread with zoospores e

Primary from
sporosori

Need free water
to swim

Secondary
from sporangia
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Swimming zoospores
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Unique Host Cell Penetration Mechanism
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Unique Host Cell Penetration

Encysted zoospores with
penetration structure ( 6 Ro hr 06

First post-infection stage:
Plasmodium with one nucleus
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Spongospora subterranea causes two diseases

on botanically different plant parts
I tuber vs root - with different
genetic background of resistance
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Powdery scab (tuber) damage

The Potato Plant

A Quality problem (shelf)

A Processing: losses

A Storage: secondary pathogens/weight loss

A Huge losses for seed producers when lot is rejected
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Root gall damage

A Yield reduction

A &tealthéinoculum production

Professional Meeting, 2020, Chile Ueli Merz, Plant Pathology/IBZ, ETH Zurich



ETH:zUurich

Different genetic background of resistance
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Resistance screening: LaFretaz, CH, 2004
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Plant Pathology (2015) Doi: 10.1111/ppa.12419

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

R. E. Falloon®*, U. Merz®, R. C. Butler?, D. Curtin?, R. A. Lister® and S. M. Thomas?

aThe New Zealand Institute for Plant & Food Research Limited, PB 4704, Christchurch 8140; ®Bio-Protection Research Centre, Lincoln
University, PO Box 85084, Lincoln 7647, New Zealand; and “ETH Zurich, Plant Pathology/IBZ, Universitatstr. 2, CH-8092 Zlirich,
Switzerland
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Root galling: Yield reduction

Resistance to Root Galling Caused by the Powdery Scab Pathogen 2008
Spongospora subterranea in Potato

Nadav Nitzan, USDA-ARS, Prosser, WA 99350; Tom F. Cummings and Dennis A. Johnson, Washington State
University, Pullman, WA 99164; Jeff S. Miller, Miller Research, LCC., Rupert, ID 83350; Dallas L. Batchelor,
Weather Or Not, Pasco, WA 99301; Chris Olsen, L.J. Olsen, Inc., Othello, WA 99344; Richard A. Quick and
Charles R. Brown, USDA-ARS, Prosser, WA 99350

NThe potato I ndustry of Washi|ngf
damage to roots caused by powdery scab and its potential
to reduce yield weight in tonnage and affect tuber size and
quality. o
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Vektor ( transmission ) of Mop-Top Virus

MopTop Virus
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Spongospora subterranea (summary)

- Sollborne pathogen

- Survival structures (sporosori)

- Prim. / Sec. Zoospores

- Two diseases: Powdery scab / Root galls

- Damage: Tuber quality, seed lot rejection, reduced plant
growth

- Vector of the Mop-Top Virus
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~ S. nasturtii
infection

Spongospora subterranea

X

/3

Healthy plant

Spongospora nasturtii

Crook Root Disease of Watercress
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A lot of substantial knowledge of the biology (and
epidemiology ) of S. subterranea has been gathered

before 1960!
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Reasons for increasing importance since 1970

Professional Meeting, 2020, Chile

A Increasing number of susceptible cultivars

A Cropping intensity (reduced crop rotation)

A Cultural practices (minimal tillage)

A Irrigation (global warming)

A Ban of Mercury (good control of Goilbornesé )
A Ware potatos washed

A Negligence.....
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Spongospora worldwide
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Control Management

Current knowledge of S. subterranea and epidemiology of the
diseases it causes allows formulation of  grower guidelines
based on integrated disease management options

Grading
<10%

Seed tubers

Tuber & root
resistant

Below official

> Untreated seed
tubers possible

Host
resistance : Seed tuber
quality

Less than

Use resistant
cultivar
Avoid field

Y| Susceptible cultivars
- possible
_ "
ultiv:
» -
>

Field
history

Control
measures

Cultivar history
(powdery scab
respanse)

rotation
Use trap crops/ i
Biofumigation agents
Merz U. and R. Falloon eds. (2017). Proceedings of the 3rd International Powedry scab Workshop, Einsiedeln, Switzerland, July 18-21, 2016. Potato Research 60(2), 195-215.
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The Soil: Field history and control measures

Susceptible cultivars
possible

Pathogen detection Low risk
| Use resistant

cultivar

Risk assessment

Less than
6 years

Avoid field

Medit{m-high Alternative field
risk EVET BT

Potato cropping Use pesticide/

nutrients

Field choice

history

Soil management

More than
6 years

Crop management Effective crop

Cultivar history rotation
(powdery scab

response)

Susceptible cultivars
possible

Avoid compaction

Irrigation

Use resistant
cultivar

Alternative control?

Use trap crops/ Use biocontrol
Biofumigation agents
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Field history (</> 6 years)

Less than
6 years

Field choice Potato cropping

history

Resistant

More than

6 years
Cultivar history

{powdery scab
response)

Susceptible cultivars
possible

Use resistant
cultivar
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The soil: History of potato cropping (>6 Years)

LOG,, Sp. subterranea DNA concentration
(pe/e)
[

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

3-year rotation M 5-year rotation W 10-year rotation

Sparrowet al, 2015 AustralasiarPlantPathology
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The soil : Contamination test and disease risk

Less than

6 years |

Sampling procedure (commercial test in Scotland)
- max 4ha

- 100 samples of 10g

- W-shape of sampling path

- Bulk: 60g for Q-PCR

Professional Meeting, 2020, Chile Ueli Merz, Plant Pathology/IBZ, ETH Zurich



ETHzurich Control Management

The soil : Contamination Test and Disease Risk

Less than

6 years |

Sampling procedure (commercial test in Schottland)
- max 4ha

- 100 samples of 10g

- W-shape of sampling path

- Bulk: 60g for Q-PCR
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